MHUHHUCTEPCTBO ITPOCBELUEHUS] POCCUMCKOM ®EIEPAIIAA
MyunuunaabHoe 061eodpasoBaTenbnoe G10KeTHOE yupesKIenue
cpeaHsisi 001eodpaszoBaTeibHAS MIKOJA
¢. iIMuTpHeBKa MyHHIHIAILHOIO paifona Ypumcknii paiion

Peeny6anxn Bamkoprocran

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens IIIMO 3am. ,amym*opa no YBP

£ Hery ot/

7%
/H%EHIHEB&I E.3. Mycraesa T. 3.
I[IpoToxon Nel ITpoToxom Ne 1
or «28» 08 2025 . oT «28» 08 2025 .
PABOYAS ITIPOI'PAMMA
(ID 8088020)

y4eOHoro npeamera MaTemaTukay riyGaennnlii ypopeHn

st o6yqaromuxcst 10 — 11 kimaccos

Y pumcknii paiion c. Imurpueska 2025



COJAEPKAHHUE

TTOACHUTEJIBHAST BAIIMCKAL. ... oottt ettt st sttt st et st et eenaneeees 4

[NJTTAHUPYEMBIE PE3VYJIbTATHI OCBOEHUA TMTPOTPAMMBI 110 MATEMATUKE

HA YPOBHE CPEJITHEI'O OBILIEI'O OBPA3OBAHMS........cc.oooiiiiiiiiiiciiccceeeeeeseee e 8
JIATHOCTHBIE PEBYIIBTATDL...c..u.veeeueteeeureeaiteesieeenateeensbeeesabeeeaateeesateeenateesseeesbaeesasaeesnbaeesbaeesbaeeessanansnsnees 8
METAIPEIMETHBIE PEBYIIBTATDL. ... .eeuvteureereenureenreentreereenseesireenseesuseeseessneeaseesseesaseenseesaseeseesmneenseesuneenees 9

OENEPAJIBHAS PABOYAS ITPOTPAMMA YVUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJTIA

MATEMATHUUYECKOI'O AHAJTIMBAN.....c.oiiiiiieienieieeteeit ettt sttt 12
TTOSACHUTEIBHAS BAIIHCKA. ....cuueiiiieiiieiiiteiie et et et eit e et st e b e saaeeebeestaeeateesasessaeesbeesaaeebeesanaeeesnnneeeaans 12
COTEPIKAHIE OOYUCHHS. .. cccuvveererererereeesereeenseeessseeassseeasssesassssesssssesssseesssssesssesesssesessseessssessssssssesesssnsssens 15

1O KITACC. ..ttt e b et st et bt et h et sttt et b et et b et es 15
LT KITACC. .ttt ettt st e b e et b e st be e st ees 17
TIPEAMETHBIE PEBYIIBTATBL......ceeuuteeeuueeeeueeesteeeasteeatteeauteeeauteeaauteeaseeessaeessteesseeesabeeesabeeeaaseeeaneeesanneees 19
TEeMATHUECKOE TITAHUPOBAHUE. ....cccerureteerauurtteesatrteeeaastteeesaseteesaauseteesaassseeessassteessaaseeeessaseeeesssseeeeeeeees 23
LO KITACC. .ttt ettt et e sa e et a e et e be e et e b e et b e et be e st e e e s 23
LT KITACC ..ttt ettt et et e h et s b bbb et a et st 31

OEAEPAJIBHAS PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS».........cccueeueenneen. 38
TTOSACHUTEIBHAS BAIIHCKA. .....cuueiutieniieiitieiie it ettt e et et sateebeesaaeeaaeestaesabeesaseesaeesaeesaaeebeesabaeeesnneeeeanns 38
(0103 (51022 21 1 (S0 10 s (53214 SRS USPRRPPSR 40

LO KITACC. ..ttt ettt et sttt ettt e be e e es 40
L1 KITACC. .ttt ettt ettt et e b e et e b e st b e et b e st e b st e e breee s 41
TIPEIIMETHBIE PEBYITBTATBL. ..cuuvvteeeeuerteeeaauteteeeauttteeaateteeeaaaseteesaaabteeessanbeeeesaasbaeeesansaeeeeeaasbeeessanbeeeeeeeees 42
TEMATUUECKOE TITAHUPOBAHUE. ....ccuvveeeueeeerreeeasteeasteeaaseeeaneteaanseeaaseeesaseeesasseesaseeesseessseeeanseeennseesaannseees 45
L0 22T RSP 45
LT KITACC .ttt et ettt et a e s b et a e et a et st a e e 58

OEJIEPAJIBHAA PABOYAA TTPOTPAMMA YUEBHOI'O KYPCA «BEPOATHOCTH

ML CTATHICTHIKAD ..ttt ettt ettt sttt et b et sttt e 70
TIOSICHUTEIIBHAS BATIMICKA. ..cc.uvveeeuereerurererateeenuteeenuteeensteeenmteeenateesamteesabeeesabaeesaseeesnsaeesssaeesabeeensssaneeeeessananes 70
(0103 (510 21 12 (S0 10 s (53217 - SRRSO USPRPPPSR 71

LO KITACC. ..ttt et ettt et e 71
LT KITACC ..ttt et ettt st e bbbttt a e st 72

TTPEIIMETHBIE PEBYIIBTATDL. ... ..eeuveeureeerienreeniteruttenteeeereesueeeuseeseesaseesseesaseeaseesuseesseessseeaneessnesnseenneesenneeennns 72



[IEPEYEHb (KOJUD®UKATOP) [IPOBEPSIEMbIX TPEFOBAHNI K PE3YJIbTATAM
OCBOEHU I OCHOBHOI OBPA30OBATEJILHOM ITPOI'PAMMBI CPEJHEI'O OBILET'O
OBPA30OBAHUA U SJIEMEHTOB COAEPXKAHUA I10 MATEMATUKE.......cooviiiiiiiiiccee

[TpoBepsiembie Ha EI'D mo maTteMartrke TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa30BaTeIbHON MPOTPAMMBI CPETHETO OOIIETO OOPABOBAHMISL. ... .eeuveerereenreeereenreenseeenreenseesnneeeesnnns

[lepedeHb 31€MEHTOB COAEpPKaHUs, MPOBEPSIEMBIX HA EI'D MO MATEMATHKE.........ccceuvveeeeeeernnninaneen.



®denepanbHas paboyasd mporpamma no ydeOHoMy npenmery «MareMarukay
(yrmyOneHHbli  ypoBeHb) (mpemMerHas oOnacth «MartemaTuka u MHGOPMATHKAY)
(mamee COOTBETCTBEHHO — MporpaMma II0 MaTeMaTHKe, MaTeMaThKa) BKJIIOYAaeT
MOSICHUTEIBHYIO 3alHMCKy, COAepX aHue OOydeHUus, IUIAaHUPYyEeMble pe3yJIbTaThl
OCBOGHHUS TPOrpaMMbl IO MaTeMaTHKe, TEMAaTUYECKOE IUTAHWPOBAHME, TEPEUYCHb
(komudukarop) mpoBepseMbIX TpeOOBaHMII K pe3yJibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MpPOrpaMMbl CpeIHEro o0Iiero o0pa3oBaHUsS W DIIEMEHTOB
COJIep>KaHus IO MaTeMaTHKe.

[TosicuuTenpHast 3aMucKa OTpakaeT OOIIKe LU U 33a4d U3YUYCHHs] MaTEMaTHKH,
XapaKTEPUCTUKY ICUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYEHHI0 O0ydarolUMUCH,
MECTO B CTPYKType YyueOHOro IUIaHa, a TaKKe MOJAXOJbl K OTOOpY CcojAep X aHusl,
K ONpEICNICHUI0 TUIAHUPYEMBIX pE3yJbTaTOB U K CTPYKType TEMaTHYEeCKOTO
TUTAHUPOBAHUSL.

ConmepxaHue O0Oy4eHHsS pacKpbIBaeT  COJEp)KaTelbHbIE JIMHUM, KOTOpBIE
MpeajiaratoTcs Juisi 00sS3aTeNbHOTO M3YUYEHUsl B KaXKJIOM KJIacCe Ha YPOBHE CPEIIHEro
oO1ero oOpazoBaHus.

[Inanupyemble pe3ynbTaThl OCBOCHUSA MPOTPaMMbI MO MaT€MaTUKE BKIIIOYAIOT
JMYHOCTHBIE, METalpeIMETHbIE pe3yJbTaThl 3a BECh MEpUOJ OOY4YeHHs Ha YpOBHE
cpelnHero ooOiiero oOpa3oBaHMs, a TaKKe IMPEAMETHbIE AOCTHXKEHHUS O00ydarouierocs
3a KaXJbIi Toj 00y4YeHus.

HNOACHUTEJBHASA 3AIIMCKA

[TporpaMmma mo MareMaTuke yriIyOJIEHHOTO YPOBHS 7Sl OOYYarolIMXcsl Ha yPOBHE
cpennero oOmiero oOpasoBanusi paspaborana Ha ocHoBe PI'OC COO ¢ yderom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TMPEIBABISEMBIX K MaTEMaTHYECKOMY
0o0pa30BaHMIO, W TPAAUIMKA POCCUUCKOTO 00pa3oBaHusA. Peanmusanus mporpamMMBbI
mo  MaTeMaTuke  O0OecleyrBaeT  OBJIAJCHHE  KIIOUEBBIMH  KOMICTCHIMSIMH,
COCTaBJISIIOUIMMH  OCHOBY [UIsI CaMOpAa3BUTHUA M  HEMPEpPHIBHOIO 0OOpa3oBaHMI,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIBHOIO PA3BUTHS TUYHOCTH
00yJaroIUXCsl.

B mporpamMMe mo maTeMaTHKE YUYTSHBI HJICH M TOJIOKCHHUS KOHIICTIIIMHA Pa3BUTHS
MaTeMaTHueckoro oOpasoBanuss B Poccuiickoit ®enepaunnu. Marematudyeckoe
o0pa3oBaHME [OJDKHO pellaTh 3ajady oOecreyeHHs: HeoOXOAMMOIO CTpaHe 4YucIia
oOyJarommxcs, MaTreMaTH4eckas TMOJArOTOBKAa KOTOPhIX Oblia OBl JIOCTaTOYHA
I TPOAODKEHHsS  OOpa3oBaHMsS MO  Pa3MYHBIM  HAMpPaBICHUSAM,  BKIIOYAs
MpETo/laBaHie MaTEMaTHUKH, MaTeMaTHYeCKHWe WCCIeoBaHus, paboty B cdepe
WHODOPMAITMOHHBIX TEXHOJOTUM M JPYruX, a Takke oOecredeHusl i KaxKJIoro
00yJaroImerocs BOSMOXKHOCTA ~ JIOCTIDKEHUSI ~ MaTeMaTH4YeCKOW  MOATOTOBKH B
COOTBETCTBHH C HEOOXOJMMBIM €My ypoBHeM. Ha pemieHue 5TuX 3amad HaleleHa
nporpaMma Mo MaTeMaTHKE YTITyOJIEHHOTO YPOBHSL.



HeoOxoaumocTh MaTeMaTUYeCKOM IMOATOTOBKH OOYyCIOBJI€Ha OOYCIIOBICHO
pPOCTOM 4YHCJIa CIIEHMAIBHOCTEH, CBSA3AHHBIX C HEMOCPEIACTBEHHBIM IPUMEHEHUEM
MaTemMaTUku (B cdepe HSKOHOMMKHM, OH3HECe, TEXHOJOIMYECKHX O0JacTsX,
ryMaHuTapHbeiX cgepax). KomnuectBo oOydarommxcs, M8 KOTOPbIX MaTeMaTHKa
CTaHOBUTCS (YyHAAMEHTOM OO0pa30BaHUs, IUIAHUPYIOIIUMX 3aHUMATbCS TBOPYECKON M
UCCIIeIOBAaTENILCKOM paboToil B o0nacTh MareMaTukd, HWHGOPMATUKH, (PU3UKH,
SKOHOMUKM U B JpYrMX OONacTsAX, YBEJIMYUBAETCS, B TOM 4YHCIE C YYETOM
oOy4Jaromuxcs, KOMY MaTeMaThKa HY)KHa [UJIs MCIOJIb30BaHUSA B MpPOQeccusix, He
CBSI3aHHBIX HEMOCPEJICTBEHHO C HEM.

[TpuxnagHas 3HAYMMOCTh MaTEMAaTHKH OOYCJIOBJI€Ha TEM, YTO €€ IPEeIMETOM
ABIISAIOTCA (DyH/IaMEHTAJIbHBIE CTPYKTYpPhl HAallero MHpa: MPOCTPAHCTBEHHbIE (HOPMBI
U KOJMYECTBEHHbIE OTHOILIEHUS, (QPYHKIUMOHAIbHbIE 3aBUCUMOCTH U KaTEropuu
HEOINPEJEICHHOCTH, OT IPOCTEHIIMX, YCBAaMBAEMBIX B HEIOCPEICTBEHHOM OIBITE,
70 OCTATOYHO CIJIOXKHBIX, HEOOXOIUMBIX Ui PAa3BUTHSA HAYYHBIX U TEXHOJOTHYECKHX
uaeil. be3 KOHKpETHbIX MaTeMaTU4YeCKUX 3HAHWUW 3aTPyJHEHO NMOHMMAaHWE MPHUHIIUIIOB
YCTPOMCTBA M MCIOJB30BAHUS COBPEMEHHOM TEXHHKH, BOCIPUATHUE M MHTEPIIPETALUS
pa3HOOOpa3HOW  COIMAIbHOW, OAKOHOMMYECKOH, TOJUTHYECKON  uHbOpMaInH,
Mano3(pexkTrBHA MOBCEIHEBHAas NpPAKTUYECKas JesATeabHOCTb. Bo MHoOrux cdepax
npo(ecCUOHANBHON ~ JeATENbHOCTH  TPEOYIOTCS YMEHHSI  BBINOJHATH — PaCyeThl,
COCTaBJISATh AJTOPUTMBI, HPUMEHATh  (HOPMYJbl, MPOBOJUTH  TI€OMETPUUECKHE
U3MEpPEHHs] U MOCTPOCHHUS, YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEICTABIATD
uHpopMmalMioo B BUJE TaOMUL, AMarpaMM M TrpauKOB, NOHUMAaTh BEPOATHOCTHBIM
XapakTep CIyYalHbIX COOBITHM.

OMHOBPEMEHHO C pacuIMpeHueM chep NPpUMEHEHHUs] MaTeMAaTUKH B COBPEMEHHOM
obmiecTBe Bce Oosiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUH CTHJIb MBIIUICHUS,
IIPOSBJISIFOLINICS B OINPEJCICHHBIX YMCTBEHHBIX HaBbIKaXx. B mponecce wn3yueHus
MaTE€MaTHKUM B apceHal IPUEMOB M METOJOB MBIIUICHHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAKOTCS MHIYKUUA W JEAyKUUs, 0000LIEHNe U KOHKPETU3AllMs, aHalu3
U CHUHTE3, KJaccu(uKalus U cucTeMaru3anus, abctparupoBanue u anajnorus. OObeKThl
MaTE€MaTUYECKUX YMO3aKJIIOUEHHH, MpaBWa HX KOHCTPYMPOBAaHHS PAaCKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  TIOCTPOEHUHM,  CHOCOOCTBYIOT  BBIpaOOTKE  YMEHHUs
(bopMyaupoBaTh, 0OOCHOBBIBATh U JIOKA3bIBaTh CYXKIEHUS, TEM CaMbIM (OPMUPYIOT
JOTMYECKUWA CTWJIb MbIIUIEHUS. Benymas poiap NPUHAUIEKAT MaTeMaTHKe
B ()OPMHUPOBAHUU AITOPUTMUUYECKON KOMIIOHEHTHI MBIILJICHUS U BOCIUTAHUU YMEHUH

,HGfICTBOBaTB 1o 3aJaHHBbIM aJiropurmMam, COBCPIICHCTBOBATDH HN3BCCTHBIC
N KOHCTPYHUPOBATb HOBBLIC. B npouecce pCicHus 3aJad — OCHOBBLI IJIs1 OpraHU3alun
y‘{€6H0ﬁ ACATCIIBHOCTH Ha YPOKaX MATCMATUKU — PA3BHBAIOTCA TBOPYCCKAA

Y IIPUKJIATHAS] CTOPOHBI MBIIUICHHUS.

OOyueHue mMareMaTHKe JAeT BO3MOXHOCTh Pa3BHBaTh Y OOyYAIOIIMXCA TOYHYIO,
palMoOHAIBHYI0O U MH(QOPMATUBHYIO Peub, YMEHHE OTOMpaTh HauOoyiee MOAXOSIINE
A3BIKOBBIE, CHMBOJIMYECKHE, TIpauyecKue CpeACTBa [UIsl BBIPAKEHUS CYKICHUU
Y HarJIsIAHOTO UX MPEICTABICHUS.



Heo0xoauMbIM KOMIIOHEHTOM OOHIEH KYyJbTYphl B COBPEMEHHOM TOJKOBAHHH
ABJIAETCS  00Ilee 3HAKOMCTBO C  METOJAMHM  TO3HAHMS  JIEWCTBUTEIHLHOCTH,
MPEACTaBIICHUE O TIPEJAMETe U METOAEC MAaTEeMaTHUKH, €ro OTJIMYHUSIX OT METOOB
€CTECTBEHHBIX M I'YMaHHUTAPHBIX HayK, 00 0COOCHHOCTAX NPUMEHEHUS MaTEMATUKH JJIs
pElIeHHs] HayYHBIX M NPUKIAAHBIX 3a4ad. Maremarnueckoe oOpa30BaHHUE BHOCHUT
CBOI BKJIaa B (DOpMUPOBAHHE OOIIEH KYJIbTYyphl YeJIOBEKA.

M3yyeHne MareMaThKH CHOCOOCTBYET ACTETHYECKOMY BOCIHMTAHHMIO YEJIOBEKa,
MOHUMAHUIO KpPacoOThl M M3AIIECTBA MATEMAaTUYECKUX PACCYKIACHHUM, BOCHPHUSITHIO
reOMETPUYECKUX (POPM, YCBOCHUIO UJEU CUMMETPHH.

[IpuoputeTHbiMu LeasiMU  00yuyeHus: Marematuke B 10 — 11 kiaccax Ha
yIayOJIeHHOM YPOBHE MTPOJIOJIKAIOT OCTABAThCA:

(dbopMupOBaHHE ILEHTPAIbHBIX MaTEeMATUYECKUX TMOHITHNA (YMCIO, BEIWYHHA,
reomeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCTb, (YHKUIHSA, MPOU3BOAHAS,
MHTErpai), 00ecneYnBaIOIMX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO
oOpa3zoBaHus 00yJarOIIUXCS;

NoJIBeICHHE OOy4YaroIMXCd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3H MaTEMaTHKH U OKPY>KAIOLIET0 MUpa, TOHUMAHUIO MAaTEMaTUKU KaK 4acTu
oOuIel KyJIbTyphl YEIOBEUECTBA,

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKHMX CHOCOOHOCTEW 0O0ydaromuxcs,
MO3HABATENIbHON aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHUM, KPUTUUHOCTH MBIIUICHUS,
MHTEpeca K U3yYeHUI0 MaTeMAaTUKHU;

¢dopmupoBanue (GYHKIUOHAJIBHOW MaTeMaTHMYeCKOM TIpaMOTHOCTU: yMEHHS
pacrno3HaBaTb MAaTE€MaTHYECKHE acCleKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalMsIX
U TOpU HU3YYEHUH JPYIHX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBHCHUMOCTEN
U 3aKOHOMEpHOCTeH, (opmMylupoBaTh HX Ha S3bIKE MaTeMaTUKA M CO37aBaTh
MaTeMaTU4eCKUe MOJENH, [PUMEHITh OCBOCHHBIA MaTeMaTW4YeCKUd ammapar
JUISL peLleHUs] NMPAKTHKO-OPUEHTUPOBAHHBIX 3a]a4, UHTEPIPETUPOBATh M OLICHUBATh
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi MaTeMaTukul B 10 — 11 kimaccax yrinyOieHHOro
ypoBHsL sBIsAOTCA: «Yucna u BbIYMCHCHUS», «Anredbpa» («Anredpanueckue
BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBay»), «Hauanma maTreMaTH4eCcKOro aHaiu3ay,
«T'eometpust»  («['eomerpuueckue Qurypsl W UX CBoMcTBa», «M3mepenue
Ir€OMETPUYECKUX BEIMYMH»), «BeposTHocTh ©  cratucTtuka». JlaHHBIE JIMHUH
pa3BHUBAIOTCS MapajuIeNIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO
HE HE3aBUCHMO OJIHAa OT JIpyroil, a B TECHOM KOHTAaKTe M B3aumojencTtBuu. Kpome
3TOro, MX OOBEAMHSIET JIOTHYECKas COCTaBJSAIONIAs, TPAJAWLMOHHO MpPHUCYIIas
MaTe€MaTUKe W MPOHU3BIBAIOIIAS BCE MATEMaTHYECKUE KYpChbl U COJIEp>KAaTEJIbHbIE
muauu. ChopmynupoBanHoe Bo DPI'OC COO tpeboBaHHE «yMEHHE ONEPUPOBATH
MOHATUSIMU: ONpeNeNieHue, akcuoMa, TeopeMa, CIEICTBHE, CBOWMCTBO, MPHU3HAK,
J0Ka3aTeNbCTBO, PABHOCHIbHBIC (POPMYIHPOBKH, YMEHHE (HOpMYITUpOBaTH 0OpaTHOE U
MPOTUBOMNOJOKHOE YTBEPKACHUE,  MPUBOAUTH  NPUMEPHl U KOHTPIPHUMEDSI,
UCIIOJIb30BaTh  METOJ



MaTeMaTUYeCKOW WMHIYKIIMU, TPOBOJIUTH JI0KA3aTEIbHBIE PACCYXIACHUS MPHU PEIICHUU
3a/1a4, OLEHMBATh JIOTUYECKYH) MPABWIBHOCTh PACCYKICHHID» OTHOCHUTCS KO BCEM
y4eOHbIM KypcaMm, a (OpMHUpPOBAHUE JIOTMUYECKUX YMEHUN paclpenensieTcsl Mo BCeM
rojiaMm oOy4eHusl Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.
B cootBerctBumn ¢ ®I'OC COO mareMartuka ABIISE€TCS 00513aTE€IbHBIM MPEAMETOM
HAa JAaHHOM YpoBHe oOpa3zoBanus. Hactosimield mnporpamMmmMoil 1o MaTemMaTHKe
npeaycMaTpuBaeTcs HM3y4eHHe ydeOHoro mnpeamera «MaTemaTuka» B paMKax Tpex
y4eOHBIX KypcOB: «AnreOpa M Hayala mMaTeMaTH4YecKoro aHanuza», «l'eomerpus»,
«BepoaTrHocTh U cTatucTUKay. POpMUPOBAHUE JIOTMUECKUX YMEHHUI OCYIIECTBIIAETCS
Ha TPOTSHKEHMM BCceX JieT OOy4YeHHs Ha ypOBHE CpeAaHero oOiero ooOpa3oBaHUS,
a DJIEMEHTHI JIOTMKU BKJIIOYAIOTCS B COJIEPKAHHUE BCEX HA3BAHHBIX BBIIIE YYEOHBIX
KYPCOB.
OO111ee YMCIIO YacoB, PEKOMEHJOBAaHHBIX ISl U3yUYEHUS MaTeMaTuku, — 544 yaca:
B 10 kimacce — 272 yaca (8 yacoB B Hezelno), B 11 kimacce — 272 yaca (8 yacoB B
Hezeno). Bo3aMokHa KOppeKTUPOBKaA OOIIEro YMCIIa YaCOB, PEKOMEHI0BaHHBIX IS
U3Yy4YEeHHS MpeIMeTa, C YYETOM HWHIUWBUIYAIBHOIO MOJIX0Ja 00pa3oBaTEIbHBIX
OpraHu3aluii K yriyOoJIeHHOMY H3Y4Y€HHI0O MaTeMaTHK{, B paMKaX COOJIOICHUS
TUTHEHUYECKUX
HOPMAaTHBOB K HEJIETLHON 00pa30BaTeIbHON HArpy3Ke.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS

chOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIHMKA OO0YydYaIOMIeTocsi KaK aKTHUBHOTO
¥ OTBETCTBEHHOTO WICHA POCCHUKCKOTO OOIIECTBA, MPEICTABICHUE O MaTEMaTHUYECKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, SIBICHUH, MPOIIETYP TPaXKTaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCH U JIPYTO€), YMEHHUE B3aUMOJCHCTBOBATH C COLUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (YHKIIUSIMH H HA3HAYCHHUEM;

2) IaTPMOTHYECKOr0 BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  POCCHUMCKON TIpaKAaHCKOW HWIACHTUYHOCTH, YBa)KCHHS
K IPOUUIOMY W HACTOALIEMY POCCHMCKOM MATEMAaTHKH, LEHHOCTHOE OTHOILICHUE
K JOCTHKECHUSAM POCCHMCKMX MATEMATUKOB U POCCUUCKOM MAaTeMaTHUYE€CKOW UIKOJIBI,
WCIIOJB30BaHUE OTHX JIOCTIDKEHUH B JPYrdX HayKaxX, TEXHOJIOTHAX, cdepax
DKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JyXOBHBIX LIEHHOCTEH POCCHUHWCKOr0 Hapoaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, 3THUYECKOTO TIIOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUI HAyKH W JESATEIBHOCTBIO YUYEHOIO, OCO3HAHHWE JIMYHOIO
BKJIaJ[a B IOCTPOEHHE YCTOWYUBOTO Oy IyILEro;

4) 3¢TEeTUYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs O3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, pPACCYXKICHUIN, BOCIPUUMYUBOCTH
K MaT€MaTUYECKUM acCIlleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA;

5) puzuvecKoro BOCIMTAHUSA:

chOpMHUPOBAHHOCTh YMEHHS TPHUMCHATH MaTEMaTHYCCKHE 3HAHHMS B WHTEpecax
3I0pOBOTO W 0e30MacHOro o0pasza JXWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE IHTAHHWE, COATTAHCHUPOBAHHBIM PEXHM 3aHATHH W OT/bBIXA,
perymnspHas pu3ndeckas akTUBHOCTD), (PH3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHUIX
CIIOPTHUBHO-037I0POBUTEIBHOM JIEATEILHOCTBIO;

6) TPy10BOr0 BOCIUTAHMSA:

TOTOBHOCTh K TPYyAY, OCO3HAHHUE IEHHOCTH TPYAOIIO0US, UHTEPEC K Pa3TUUYHbIM
chepam mpodeccUOHANBbHONU JESITENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U ee
MPUJIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymeld mnpodeccuut
U pean30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IUJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYCCKUX 3aJ1ad MaTEMaTHICCKOMN



HaITpaBJICHHOCTH,



7) 3K0JIOTMY€eCKOTr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh IKOJIOTUYECKOU KYJIbTYpPbl, TOHUMAHUE BIUSHUS COIUATBHO-
SKOHOMHUYECKHUX TIPOIECCOB HAa COCTOSAHUE NPUPOAHONM M COLMAIBHOM CpEbI,
OCO3HAaHHWE TIJI00AJTBLHOIO XapakTepa JKOJOTHMYECKHUX TPoOJeM, OpHUEHTAIus Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJIg pelICHUs 3ajlad B OOJACTU OKPYXKalolleu
Cpelbl, TUIAHUPOBAHUE TIOCTYNKOB M OILEHKM HMX BO3MOXHBIX TOCIEICTBUN s
OKPY’KaroIIEn Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW U OOIICCTBEHHOM MPAKTHUKHU, MTOHUMAHUE MAaTEMAaTUUYECKON HAyKHU Kak
cdepbl 4eTOBEYECKOM NIeATeTbHOCTH, ATANlOB €€ Pa3BUTHS U 3HAYUMOCTH ISl Pa3BUTHUSA
IMBWIN3ALIMY, OBJIAJCHUE S3BIKOM MAaTeMaTUKH M MaTEMAaTHYECKOH KYJIbTYypoOil
KaK  CpEJCTBOM  TMO3HAaHMUS  MHpPA, TOTOBHOCTh OCYIIECTBISATH  IMPOCKTHYIO
1 UCCIIEIOBATENbCKYIO JIEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pe3ynbrare u3ydyeHHs] MaTeMAaTUKU HAa YPOBHE CPEIHEro OO0IIero oopa3oBaHUs
y oOyuaromerocsi OyayT c(popMHUpOBaHbI MMO3HABATEJIbHbIC YHUBEPCAJIbHbIC y4eOHbIC
JICHCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUEOHBIC ICHCTBHUS, PETYISITUBHBIC
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUS, COBMECTHAS IEITEIbHOCTb.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBUS
ba3oBble JJornueckue q1ecTBUA:

BBIBISITE M XapaKT€pU30BaTh CYLIECTBEHHBIE IPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, MOHATUH, OTHOIICHUM MEXIy MOHATUAMH, (POPMYJIUPOBATH ONPEACICHUS
MOHATUH, YCTaHABIMBATh CYIIECTBEHHbIM MNpU3HAK KiIacCU(UKAIMU, OCHOBAHUS
1711 00001EHUS M CPaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPa30BHIBATh CYKICHUS: YyTBEPAUTEIbHBIC
Y OTpULATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IMPOTUBOPEUUS
B (akTtax, [aHHBIX, HAONIOJEHUSAX U YTBEPXKIACHUSX, IMpeajaratb KpUTEPUH
JUIS BBISIBJICHHS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JieJIaTh  BBIBOABI C  HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTh CaMOCTOSITEJIBHO JI0KA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHHIM
(npssMBIE W OT MHPOTHBHOIO), BBICTPAMBaTh ApPryMEHTALMI0, MPUBOAMTH MPUMEPHI
¥ KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BBIBOJIBI;

BBIOMpATh COCO0 pelleHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh Haubosee MOAXOASAIMIMI C YYETOM CaMOCTOATEIbHO BBIJEICHHBIX
KpUTEPHUEB).



Bba3oBble uccienoBarebcKme 1eiCTBHA:
WCIOJIb30BaTh  BONPOCHI KaK  HCCIENOBATEIbCKUM  MHCTPYMEHT IO3HAHMS,
bopMyIMpoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOPEUHE, TPOOIEeMy, YCTaHABIUBATh
HCKOMOE€ U JJaHHO€, (POPMHUPOBATh TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHUE; TPOBOJUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
VICCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBEeKTa, SIBICHHs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SIBJICHUSIMHU, IIPOLIECCAMU;
CaMOCTOSITEIbHO  (hOPMYJIHpPOBaTH OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTaMm
MPOBEICHHOTO HAOJIOJIEHUs, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pE3yNbTATOB, BHIBOJAOB U 00O0LIEHUN;
POTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpoliecca, a TaKXKE BBIIBUIaTh
IIPENATIOIOKEHNS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pa6ora c nndopmanmeii:

BBISBJISITH J1e(pUIUTHI HH(OPMALIMH, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC
U JJIA pelieHus 3a1a4H;

BbIOMpaTh MH(OPMALMIO W3 HCTOYHUKOB pa3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh U UHTEPIPETUPOBATh WH(OPMALMIO PA3IMYHBIX BUAOB U (POpM
Mpe/ICTaBICHMUS;

CTPYKTYpUpPOBaTh HUHGPOpPMAIUIO, NPEACTaBIATH €€ B pPa3IUYHBIX (popMmax,
WUTIOCTPUPOBATh TpadUUueCcKH;

OLIEHUBATh HAJEKHOCTb MH(POPMAIMU IO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe y4yeOHbIE eiCTBUS
OO0menne:

BOCHPUHUMATh U (OPMYIUPOBATH CYXIEHUS B COOTBETCTBUM C YCIOBUSMHU
U LeJIIMH OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBbIPaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX
M TUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS 10 XOAY PpEIICHHs 3aJayH,
KOMMEHTHUPOBATh MOJIYYEHHBIN PE3yJIbTAT;

B XO0/€ OOCYXXIEHMs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOIeMbl, pelaeMon 3ajadyu, BbICKa3bIBaTh UJEH, HAlIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBIISATh CBOM CYXICHUS C CYXACHUSIMHU JIPyTUX YYacTHUKOB JHAJIOra,
OoOHapy’KMUBaTh pa3Inuue U CXOJACTBO IMO3ULIUNA, B KOPPEKTHOU (popme popMynrpoBaTh
pa3Horacus, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YyJbTaThl PELIEHUs 3aJadd, HKCIIEPUMEHTAa, HWCCIEI0BAHMS,
IIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C Y4Y€TOM 3ajad
NPE3eHTALUU U OCOOCHHOCTEN ayAUTOPUH.

PerynsitTuBHble YHUBepPCaJIbHbIE Y4eOHbIe AeiiCTBHUS
Camoopranmsanms:

COCTaBJIITh IUIAH, AJITOPUTM PEIICHMs 3a/layd, BBIOUpATh CIIOCOO pEeUIeHUs C
YYETOM HMMEIOLIUXCS pecypcoB u COOCTBEHHBIX BO3MOKHOCTEH,



apryMEHTUPOBATh W KOPPEKTHPOBAaTh BapHaHTbl PEIIEHUH C YyYETOM HOBOU
uH(popManuu.



CaMOKOHTPOJIb:

BJIaJIETh HaBBIKAMH IMO3HABATEJIbHOU pe(dIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNCHUCTBUH M MBICIUTEIBHBIX TPOIECCOB, HX pe3yJbTaToOB, BIAAECTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipollecca M pe3ysibTara PELICHUs MaTeMaTHUYEeCKOU
3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpPU PENICHUM 3aJayu,
BHOCUTh KOPPEKTHBBI B JESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa 1AW M YCJIOBUSM, OOBSICHATH MPUYUHBI
JOCTH)KEHUST WM HEJOCTIKEHHUS PE3YyJbTAaTOB JICSITEIBHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETCHHOMY OTIBITY.

CoBMecTHas1 1eITeJILHOCTD:

MOHUMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYyaIbHOU
paboThl TpU pelIeHNH Y4eOHBIX 3a7ad, MPUHUMATh 11€Jh COBMECTHOW AESTEThHOCTH,
IUTAHUPOBATh OpPTaHM3AIMI0 COBMECTHOW pPabOThI, pachpeiensiaTh BUABl padorT,
JIOTOBAapHUBATLCSA, OOCYKIAaTh MPOIECC W pe3yibTaT padoThl, 0000maTh MHEHUS
HECKOJIbKHX JIFOICH;

y4acTBOBaThb B TPYNIOBBIX (opmax paboTel (0OCyXIeHus, OOMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» M HHBIE), BBIMOJIHATH CBOIO YacTh padOThI M KOOPAWHHUPOBATH
CBOM JICHCTBHUS C IPYTUMH YJI€HAMH KOMaH/bI, OLIEHWBATh KaueCTBO CBOETO BKJIA/a B
oOUUi TPOIYKT MO KpUTEPUsIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

IIpeameTHble pe3yabTaTbl OCBOCHHUS denepalbHON pabodeil mporpaMMbl
M0 MaTeMaTUKe MPEACTABJICHBI MO TojaM OOy4YeHUs B paMKax OTICIbHBIX y4eOHBIX
KYpPCOB B COOTBETCTBYIOIIIUX pa3Aenax HACTOAILIEH ITPOrPAMMBL.



OEJIEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

INHOACHUTEJBHASA 3AIIMCKA

VYyebnblil Kypc «Anredpa ¥ Hayajda MaTEMaTHYECKOTO aHAM3a» SBISETCS OJHHUM
U3 HauOoJyiee 3HAYMMBIX B TPOrpaMME CpPEIHEro o0Iero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECNeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Juisi M3y4eHHUsS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYrodl CTOPOHBI, (POPMHUPYET JIOTUUECKOE H
a0CTpaKTHOE MBbIIIJIEHHEe OOyYalolUXCsd Ha YpPOBHE, HEOOXOJMMOM JUIsi OCBOCHUS
uH()OpPMATHKH, OOIIECTBO3HAHMS, WCTOPUHU, CIOBECHOCTH U JAPYTHX JUCIUTUINH.
B pamkax panHoro yudeOHOro kypca oOydaroliuecss OBJIAJEBAIOT YHHUBEPCAIbHBIM
SA3BIKOM  COBPEMEHHOW  HAyKd, KOTopas (QOpMyJIHpyeT CBOM  JIOCTHKCHUS
B MaTeMaTuyeckou dopme.

VY4eOHbIil Kypc anreOpbl M HaYaJl MaTEMAaTUYECKOT0 aHaIu3a 3aKJIaJbIBAET OCHOBY
JUISL YCHEITHOTO OBJIQJICHUS] 3aKOHAMU (PU3UKHU, XHUMHHM, OHOJIOTMH, TOHUMAHHUS
OCHOBHBIX TEHICHIIMI pa3BUTHS HKOHOMHKHA M OOIISCTBEHHON J>KWU3HH, TMO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJb30BaTh WX IS JajbHEWIero oOpa3oBaHUS U B TOBCEIHEBHOM
xu3HU. OBIajieHne aOCTPAKTHBIMU U JIOTUYECKU CTPOTUMU KOHCTPYKIIUSMH ajreOpbl
M MaTEMaTHYeCKOTO aHajdu3a pa3BUBAaeT YyMEHUWE HAXOJIWUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHHHOCTH, JIOKa3bIBaTh YTBEPKIACHUS C TOMOIIBIO HWHIYKIIHH
U pacCyXkJarh JCAYKTUBHO, HCIOJIb30BaTh O00O0OIIEHHE W  KOHKPETHU3AIUIO,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xome wusyueHuss ydeOHOTO Kypca «Anredpa W Hayajlia MaTeMaTHYECKOTO
aHajau3a» OOydYarolMecss MOJYy4YalOT HOBBIM ONBIT pELICHUs] TMPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOIO ITOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENIE pEAIbHBbIX CUTYaIluH,
MHTEPIPETALUH TOJTYUYECHHBIX PELICHUM, 3HAKOMATCS C IMpPUMEpaMHU MaTeMaTH4YEeCKHUX
3aKOHOMEPHOCTEHN B MPUPO/IE, HAYKE U UCKYCCTBE, C BHIIAIOIUMUCS MAaTEeMAaTUYECKUMU
OTKPBITUSIMU U UX aBTOPaMHU.

VYuebHbIil Kypc 001a1aeT BOCIIUTATEIbHBIM MOTCHITMAIOM, KOTOPBIA peain3yeTcs
KaKk 4epe3 y4yeOHBIM Marepuall, CHOCOOCTBYHOIIUMN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUSA, TaK U uepe3 chenuuky ydeOHOM AesTeIbHOCTH, Tpedyromen
MPOJOKUTEILHON KOHIIEHTPAllMM BHUMAaHMS, CaMOCTOSTEIbHOCTU, AKKYpPaTHOCTHU
Y OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3yJibTar.

B ocHoBe MeToauku o0yueHus anredpe W HauyajgaM MaTeMaTHYeCKOro aHajau3a
JICKUT JEATETbHOCTHBIN MPUHIIUI O0yUYCHUSI.

B crpykrype yueOHOro kypca «Ainredbpa M Hadaja MaTeMaTHUYECKOrO aHaJIU3ay»
BBIJICTIEHBI CIEAYIOLINE COAEPKATENbHO-METOANYECKHUE JIMHUU: «HHCIIa U BEIYUCICHUSY,
«DyHKIIMU U TpaQuKm», «YpaBHEHUS U HEpaBeHCTBa», «Hawama MaremaTHuecKoro
aHanuza», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COJEPKATEIbHO-METOINYECKHE



JMHUAW W3Y4YalOTCs HA MPOTSHKEHUU JIBYX JIET OOyYEHHS Ha YPOBHE CPEIAHEro OOIIEero
o0pa30oBaHus, €CTECTBEHHO AOIMOIHSIS IPYT Apyra U MOCTENEHHO HACHIIAICh HOBBIMU
TeMaMH U pasnenamu. JlaHHbIN y4eOHbIN Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
0o0beIMHSIET B ce0e CO/IepKaHNE HECKOJIbKUX MATEMAaTUYECKUX JUCIUIUINH, TAaKUX KaK

anreOpa,  TPUTOHOMETpPHS,  MaTeMaTUYECKUM  aHalu3,  TEOpUs  MHOXKECTB,
MaTeMatuyeckas Jioruka u jpyrue. [lo mepe Toro kak oOyuaromuecs: OBJIaJeBalOT BCE
0oJiee MUPOKUM MATEMATHYECKUM anmapaTom, y HUX MOCJIEI0BATENBHO

dbopMHpyeTcsT W COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJIETb
peaNbHOW CUTYalluH, MPUMEHSTh 3HAHUS, TOJIyYeHHbIE PU U3yYEHUH y4eOHOro Kypca,
JJISL PEIIEHUs] CaMOCTOSITENIbHO CPOPMYJIMPOBAHHON MaTeMaTHYeCKON 3a/lauu, a 3aTeM
UHTEPHPETUPOBATH CBOI OTBET.

ConepxarenbHo-MeTOAMYECKast JIMHUSA «Yucina M BBIUKMCICHUS» 3aBepLIacT
(GopMHUpOBaHNE HAaBBIKOB HCIIOJIb30BAaHUS JEMCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO
HAuyaTO Ha YpOBHE OCHOBHOro ooOuiero oOpasoBanus. Ha ypoBHe cpenHero oOriero
oOpa3oBaHus 0c000€ BHHUMAaHHUE yJEnseTcss (POPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX
BBIUMCJIEHUH, BKJIIOYAIOMIMX B C€0sl UCIIOJIb30BAHUE PA3IMYHBIX (OPM 3allMCH 4HUCIa,
yMEHHE JeNaTh MPUKUAKY, BBINOJHATH NPUOIMKEHHBbIE BBIYUCICHUS, OLICHUBATb
YUCIIOBBIE BBIpAXEHUS, paboTaTh C MaTEMaTUYECKUMHM KOHCTaHTaMH. MHOXecTBa
HATypaJbHbIX, IEJbIX, PAIMOHAIBHBIX W JCUCTBUTENBHBIX YHUCET JOMOJHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHCENl. B KaXJIOM M3 3TUX MHOYECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cHeuuduueckue 3aJadyd U OINepaluu: JIeJeHHE Hallelo,
ONEPUPOBAHUE OCTATKAMM Ha MHOXECTBE LEJIBIX YHUCEN, OCOOble CBOWMCTBA
palMOHAIBHBIX W HMPPALMOHAIBHBIX YHUCEN, apu(pMETHUYECKUE Olepaluu, a TaKxKe
U3BJICUEHUE KOPHS HaTypaJbHOW CTENEHM HA MHOYKECTBE KOMIUIEKCHBIX YHCE].
brnaromapss mocinegoBaTeIbHOMY — PacUIMPEHHIO  Kpyra  HCIOJb3YEMBIX  YHCEl
U 3HAKOMCTBY C BO3MOYKHOCTSIMM MX NPUMEHEHHs [JIs pEUIeHMs] pa3jMuYHBbIX 3ajad
dopMupyeTrcsi MpeAcTaBICHUE O €IWHCTBE MaTEeMaTHMKH KaKk HaykKu M €€ poJd
B IIOCTPOCHUM MOJEIEH pealbHOr0 MHpa, IIMPOKO HCHOJIB3YIOTCS 00001eHne
Y KOHKpETU3alusl.

JIuans «YpaBHEHUST M HEPABEHCTBAa» pEANIM3yEeTCs Ha MPOTSIKEHUU BCETO
oOyueHusl Ha ypOBHE CpelHero olIiero o0pa3zoBaHUs, MOCKOJIbKY B KaKJIOM paszeine
[Iporpammbl IpeyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3agady. B pesynbrare
oOydJaroniyecsi OBJAJEBAIOT PA3IUYHBIMU METOJAMM PEIICHHS pPalUuOHAIbHbIX,
UppAlMOHATIbHBIX, T[I0Ka3aTeJIbHBIX, JIOTAPUPMHUUECKUX U TPUTOHOMETPUUYECKUX
YpPaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3a/ay, COJepKallUX IapameTpsbl.
[lony4yeHHble yMeHUSI WIMPOKO MCHONB3YIOTCS TMpPU UCCIEI0BaHUU (YHKIHN ¢
IOMOUIbIO MPOU3BOJHOM, MPHU PEIICHUU NPUKIAAHBIX 33]a4 U 3a7ad Ha HaXOXIACHHE
HAanOONBIINX M HAMMEHbIIUX 3HaueHuWd (yHKuuu. JlaHHas coaep)kareibHasl JMHUA
BKJIIOYAET B ce0s Takxke (OpMUpPOBAaHUE YMEHHUH BBINOIHATH PacyeThl MO (GopMyiam,
npeoOpa3oBaHusl  PALMOHAIBHBIX, HMPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX
BBIPQXKECHUM, a TakXKe BBIPAKECHUH, COJEp)KAlIMX  CTENEHH U JIOrapu(Msl.
bnaromapss u3y4eHHIO anredpanyeckoro



MaTepuaia MPOUCXOIUT JAITbHEHIIIee pa3BUTHE AJITOPUTMHYECKOTO W aOCTPAKTHOTO
MBbIIIIEHUs oOydarouuxcsi, (HOPMUPYIOTCS HAaBBIKM JIEAYKTUBHBIX PaCCYKICHUMH,
paboThl C CUMBOJIBHBIMH (hOpMaMU, MPEICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BHUJE pPaBEHCTB U  HEpaBEHCTB.  AnreOpa  mnpemiaraer  3(Q(EKTUBHBIC
MHCTPYMEHTBI JIJIsl PEIICHUS] TPAKTUUECKUX M €CTECTBEHHO-HAYYHBIX 3aJ/1ay, HATJISIIHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.
ConepxarenbHo-meTonuueckass  JuHUS  «DyHKOUM W rpaduKu»  TECHO
NeperieTaeTcs ¢ APYruMu JIMHUSIMU Y4eOHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE
3alaeT  MOCIEAOBATEIbHOCTh  M3YyYEHHs]  Marepuana.  VI3ydeHwe  CTENEeHHO,
MOKA3aTeNIbHOM, JIOrapu(MUUYECKON U TPUTOHOMETPUYECKHX (DYHKIMI, MX CBOWCTB
U rpaduKOB, WCIOJIb30BaHWE (PYHKIMH ISl pelieHus 3agad W3 APYruX y4deOHbIX
NpPEAMETOB U PEATbHOM >KU3HM TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHallM30M,
TaK U C PEIICHUEM YpaBHEHUN U HEPABEHCTB. [Ipu 3TOM GOJBITIOE BHUMAHUE YIEISETCS
(GhOopMUPOBAHUIO YMEHHS BhIpaXKaTh (POpMYJaMU 3aBUCUMOCTH MEXIY Pa3TuYHBIMHU
BEJIMYMHAMU, UCCIEA0BATh MOJyYeHHbIe (DYHKIHMH, CTPOUTh UX Tpaduku. Marepuan
ATOH co/iepKaTeIbHON JJUHUU HAIIEJICH Ha Pa3BUTUE YMEHUN U HABBIKOB, MTO3BOJISIFOIIUX
BbIpaKaTh 3aBUCUMOCTU MEXK]y BEJIMYMHAMHU B PA3IUYHON (PopMe: aHAIUTHUYECKOM,
rpaduueckoii u cioBecHoM. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIIIICHHS, CTIOCOOHOCTH K 0000IIEHNIO M KOHKPETH3AIIMH, UCIIOJIb30BAHUIO aHAJIOTH.

ConepxarenbHass JinHUS «Hauana MaremaTHyeckoro aHaiu3ay MO3BOJISET
CYIIECTBEHHO pACIIUPUTh KPYr KaK MaTEeMaTUYeCKUX, TaK W MPUKIATHBIX 3ajad,
JTOCTYIHBIX 00YUYaIOIMUMCs, TAK KaK Y HUX TMOSBISETCS BO3MOKHOCTh CTPOUTH TpaduKu
CJIOXKHBIX (DYHKIIH, ONIPEAEIIATh UX HAUOOJBIITNE U HAUMEHBIITNE 3HAUYCHHUS, BBIYUCIISTh
iomaau Guryp u 00bEMbI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHUs TpolieccoB. JlaHHas
coJieprKaTesibHas TMHUS OTKPHIBACT HOBBIE BO3MOXKHOCTH MOCTPOCHHS MaTeMaTHYECKUX
MOJIEJI€l  peallbHbIX CHUTyallui, TMO3BOJSET HAXOJUTh HAWIYYIIEE PpEIICHUE
B NPUKIATHBIX, B TOM UYHCIE COLHAIbHO-3KOHOMUYECKHUX, 3ajadax. 3HAKOMCTBO
C OCHOBaMHM MATEMaTHYECKOr0 aHallu3a CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO,
(GOpMalIbHO-JIOTHYECKOTO M KPEaTHUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacrio3HaBaTh NPOSIBJICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U MCKYCCTBE.
OOyuaronuecs y3HAIOT O BBIJIAIOUIUMXCS PE3yJbTaTax, MOJIYUYCHHBIX B XOJE Pa3BUTHUS
MaTEeMaTHUKH KaK HayKH, U 00 UX aBTOpax.

CopeprxaTenbHO-MeTOANYECKas: TMHUS «MHOMXKECTBa U JIOTHKA» BKJIIOYACT B ceOs
AJIEMEHTHI TEOPUH MHOXKECTB U MAaTeMaTHYECKOU JIOTUKHU. TeopeTUKO-MHOXKECTBECHHBIC
MPEACTaBICHUS] TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKU W MpeajiararoT
HanOoJiee yHUBEPCAIbHBIA S3bIK, OOBEAUHSIONINI BCE pa3feiibl MaTEMaTUKH U €€
NPUIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE JAUCHUIUIMHBI M HUX
MIPUJIOKEHUST B euHOe Iiejoe. BaxHo 1aTh BO3MOXKHOCTH OOYYaroIIeMycCsi TIOHUMATh
TEOPETUKO- MHOKECTBEHHBIN SI3BIK COBPEMEHHOM MaTEeMaTUKH u
UCIIOJB30BaTh  €ro JUIsl BBIPAXKEHUSI CBOMX MbICIIEH. J[pyruM BaKHBIM MPU3HAKOM
MaTeMaTUKH KaK HayKd CJeAyeT  MpU3HATh  CBOMCTBEHHYIO €W  CTPOroCTh
00OCHOBaHUN U CJ€IOBaHUE



OMpENICICHHBIM TpPaBWIaM TOCTPOCHHS J0KA3aTelIbCTB. 3HAKOMCTBO C 3JIEMEHTaMu
MaTeMaTUYECKOW JIOTMKH  CIIOCOOCTBYET  Pa3BUTHIO  JIOTMUECKOTO  MBIIUICHUS
oOyyJarommuxcs, MO3BOJSET MM CTPOUTh CBOM PACCYXXKJICHHS Ha OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUESCKOTO MBITUICHHSI.

B yueOHOM Kypce «Anredpa v Hayajia MaTEeMAaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOTO MOJICIUPOBAHUS, KOTOPBIE TMPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peajbHBbIX CHUTyallud, UCCIEAOBAHUS
ATUX MOJeJied ¢ TIOMOIIbIO afmapara aiareOpbl M MaTEeMaTHUYeCKOTO aHaju3a,
WHTEpIIpETalluh TOJYYCHHBIX pe3yJbTaToOB. Takue 3aJaHusl BIUIETCHBI B KaXIbIH
U3 Pa3lelioB TPOrpaMMbl, IMOCKOJIBKY BECh Marepuail ydeOHOTO Kypca IIMHPOKO
UCIIOJIB3YETCSl NIl PEIICHUs TNPUKIATHBIX 3amad. [Ilpu  pemeHnn peanbHBIX
MPAKTUYECKUX 3aJ]1ad 00ydJarolnuecs pa3BUBaIOT HAOIIOAaTEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsl, HCMOJb30BaTh  aAHAJOTHIO, O0000IIaTh W
KOHKPETU3UPOBATH MpodiieMy. JlesTenbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAIHBIX 3a7a4 OPTaHU3yeTCs B MPOIECCe M3YUYEHHUs] BCEX TE€M Y4eOHOro Kypca
«Anre0Opa u Hayaja MaTEeMaTHYECKOTO aHAIN3ay.

OO6m1ee YKrCiIO YacoB, PEKOMEHIOBaHHBIX JJIs U3yUYEeHUSI yueOHOro Kypca «Anredpa
Y Hayaja MaTeMaTH4ecKoro aHaimusza», — 272 4vaca: B 10 kmacce — 136 yacoB (4 yaca
B Hezemo), B 11 kinacce — 136 yacoB (4 yaca B HEAEINIO).

Bo3mokHa KOppeKTHUpOBKa OOIIEro 4Yucjia 4YacoB, PEKOMEHIOBAHHBIX IS
M3yUYeHUs] y4eOHOro Kypca, C y4eTOM HHIMBHUAYAJIBbHOIO TMOAX0Ja 00pa3oBaTeIbHBIX
OpraHu3aluii K yrIyOJICHHOMY U3YYCHHIO alreOphl U Hadal MAaTEeMAaTHYeCKOTO aHaIn3a,
B paMKaxX COOJIOJIEHUS TUTUEHUYCCKUX HOPMATHBOB K HECIBHOW 00pa3oBaTEIHHOU
Harpyske.

COJIEP)KAHME
OBYYEHUSI 10 KJIACC

YucJa 1 BbIYMCIECHUA

Panmonanpabie  uncia. OOBIKHOBEHHBIE U JICCSITUYHBIC JPOOH, TIPOIICHTHI,
O0eckoHeuHble epuoanueckue apodu. [IpuMenenne npobeii u MPOIICHTOB IS PEIICHUS
IIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JelicTBuTenbHble  4ucaa.  PalMoHajdbHbIE U HUppalMOHAIBHBIE  YHUCIIA.
Apudmernyeckue oneparnuu ¢ JeMCTBUTEIbHBIMH YUCIaMU. MOyJIb 1CHCTBUTEIIBHOTO
yucia v ero cBoiictea. [IpubnmkeHHbIe BRIUUCIICHUS, PABUila OKPYTJICHUS, TPUKHUIKA
Y OLICHKA pEe3yJIbTaTa BEIYMCIICHUI.

Crenenb ¢ neiasIM mokazareieM. bunom Herotona. Mcnosp3oBanue moaxoasinen
GbopMBI  3alIMCH  JICMCTBUTEIBHBIX YHCEN JJIs8 PEIICHHS MPAKTHYECKUX 3ajaad
Y NIPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €ro CBOICTBA.

CreneHb ¢  palnMOHAJIbHBIM  IIOKA3aT€JIEM UM €€  CBOWCTBA, CTEICHb
C JICUCTBUTEIILHBIM ITOKA3aTCIIEM.



Jlorapudpm uymcna. CpoiictBa norapudma. JlecsaiTuuHple W HaATypalibHbIC
JorapupMsl.

CrHyC, KOCHHYC, TAaHI€HC, KOTaHI'€HC YHMCIOBOIO aprymeHTa. ApKCHHYC,
aPKKOCHHYC M apKTAaHTE€HC YUCJIOBOTO apTyMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHMUS.
PaBHOCWIIBHBIE ypaBHEHMsT W YpaBHEHUsSA-CIEACTBHs. HepaBeHCTBO, pemieHune
HEPABEHCTBA.

OCHOBHbIE METOJbI pELIEHUS IEeNbIX H JPOOHO-PALlMOHAIBHBIX YpaBHEHUI
U HEpPaBEHCTB. MHOrowIeHbl OT OJHOW IepeMEHHOH. JleneHue MHOrodjaeHa
Ha MHOTro4JieH ¢ octatkoM. Teopema besy. MHorounens! ¢ ueasiMu Kodh@uiimeHTamu.
Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIIEHU U KOPHHU.

HppanmonaneHble ypaBHEHUsA. OCHOBHBIE METOABI PEIICHUS HPPALMOHATBHBIX
YPaBHEHUM.

[Toka3zarenbHble ypaBHEHHA. OCHOBHBIE METOABI PEIIECHUS IOKA3aTEIbHbIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BbIpaKEHU, COAEPKALIUX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PELICHHUS JOrapu(pMUUECKUX
YpPaBHECHUM.

OcHoBHBIE TpUroHOMeTpuueckue Gopmybl. [IpeoOpaszoBanue TPUrOHOMETPHUUECKUX
BbIpaXEHUU. Pelienre TpuroHoMeTpuYeCKX YpaBHEHU M.

Pemenne cucrem JMHEMHBIX YypaBHEHHMHA. Marpuna CHUCTEMBI JIMHEMHBIX
ypaBHeHU. Omnpenenurenb MaTpPUIbl 2X2, €ro T€OMETPUYECKU CMBICI U CBOICTBA,
BBIUKCIICHHE €r0 3HA4YCHMs, IPUMEHEHUE ONPENEIUTENSl JUIsl PELICHHUS CUCTEMBI
JMHEWHBIX ypaBHEHUN. Pelenne npukiagHbpIX 3aa4 ¢ NOMOIIBK CUCTEMBI JIMHEMHBIX
ypaBHeHuil. lMcciienoBaHne TOCTPOEHHOW MOAEIM € MOMONIBIO MATpUILl U
OIPEICIIUTEIICH.

[TocTpoeHre MaTreMaTUYEeCKUX MOJEIEH PEaJbHOW CHTyallMd C IOMOIIBIO
YpaBHEHHI W HepaBeHCTB. [IpuMeHEHME ypaBHEHMHM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 3aa4 U3 pa3InyHbIX 00JaCTeN HAYKU U peajbHOM )KU3HU.

DyHKIUU U TPaPUKHU

OyHkius, crnocoObl 3amanus (Qysknuu. B3aumMHO o00paTHble  (QYHKIHH.
Komnozunus Gynkuuii. ['paduk GyHkimu. DneMeHTapHbIe TTpeodpa3oBaHus rpadukoB
GyHKUIUH.

OO6nacth omnpezesieHds M MHOXeCTBO 3HaueHui ¢Gyukuuu. Hynu Qynkoum.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YeTHble W HedeTHble (yHkuuu. Illepuonuueckue
bynkuun. [IpomMexyTKH MOHOTOHHOCTH (YHKIHMHA. MakKCUMyMbl ¥ MHUHUMYMBI
¢bynkuun. Hanbonbiiee u HaumMeHbliee 3Ha4yeHus1 QYHKIIMA HA IPOMEXKYTKE.

JluneiiHasi, KBaApaTU4Has W JAPOOHO-JIMHEHHAs (yHKIUHU. DJIeMeHTapHOe
UCCJIeIOBAHUE U MTOCTPOEHUE UX rpaduKOB.



CreneHHass (DyHKIIMST C HAaTypaJlbHBIM U IIEJIBIM TIOKaszareleM. Ee cBolicTBa
u rpaduk. CpoiicTBa U rpaduk KOpHs n-0il CTeneHW Kak (GyHKIHUU OOpaTHON CTENEeHU
C HaTypaJIbHBIM MOKA3aTEJIEM.

[TokazarenbHass u JjorapupmMuyueckas (QyHKIMM, WX CBOHCTBa M TpaduUKH.
Hcnonb3oBanue rpa@ukoB GyHKIMM 17151 pelieHnus ypaBHEHHM.

TpuronoMmerpuueckasi OKpy>KHOCTb, ONPEEICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
YUCJIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCMMOCTH B pealibHBIX Mpoleccax u sBieHusX. ['paduku
pEalbHBIX 3aBUCUMOCTEMU.

Hayana MaTreMaTH4eCKOro aHaIM3a

ITociiemoBaTeIbHOCTH, CIIOCOOBI  3amaHHMsA  IIOCIedOBaTeabHOCTEH. MeTon
MaTeMaTUYeCKOW HMHAYKIUMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEN0BATEIBHOCTH.
Hcropust BOSHUKHOBEHHSI MATEMAaTHUECKOTO aHaJIN3a KaK aHalin3a 0ECKOHEYHO MaJIbIX.

Apudmerrnueckass W TEOMETpUYECKas Mporpeccuu. beckoHeyHO yObIBaronias
reoMmeTrpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKOM
[pOrpeccuu. JIMHEMHBIA U 3KCIIOHEHUHUAIBbHBIA pocT. Hucio e. dopMyrna CIO0XKHBIX
IPOLIEHTOB. M croap30BaHne NMPOTPECCUM AJISl PELICHHS PEAIbHBIX 3a4a4 MPUKIATHOTO
XapakTepa.

HenpepoiBHble hyHKIMH U UX cBOMcTBa. TOYKM pa3pbiBa. ACUMIITOTHI rpaduKoOB
¢bynkuumii. CoiicTBa (GYHKIMKA HENPEPHIBHBIX HAa OTpe3ke. MeToa HWHTEpBAIOB
JUIsL pelleHusi HepaBeHCTB. lIpuMeHeHHe CBOMCTB HEMPEPHIBHBIX (QYHKUUNA IS
peneHus 3aaau.

[lepBass u BTOpas mpoum3BomHbIe (yHKIMU. OmnpenencHrue, TeOMETPUUSCKHMA
1 (M3UYECKUI CMBICT TPOU3BOJIHON. Y paBHEHHUE KacaTeIbHOU K Tpaduky QyHKIUH.

[IpousBoyHbie daeMeHTapHbIX (yHKIUA. [IpousBoaHas CymMMBbI, ITPOU3BEICHUS,
YaCTHOTO U KOMIO3ULIMK ()yHKIIHIA.

MHosKecTBa M JIOTHKA
MHoxecTBO, onepanuy HajJ MHOXKECTBAMM M MX CBOWCTBaA. Jlmarpammel Oinepa—
Benna. [IpuMmeHeHne T€OpETUKO-MHOKECTBEHHOTO aIapara JJisi OIMUMCAHUs PEAbHBIX
MIPOLIECCOB U SBJICHUM, IPU PELICHUU 3a]a4 U3 APYTUX yY€OHBIX PEAMETOB.
Omnpenenenue, TeopeMa, CBOHCTBO MaTeMaTHUYECKOrO OOBEKTa, CIEACTBUE,
J0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciia ¥ BHIYUCIEHHS
Hatypanbable u nensle uncina. [IpumeHeHre npu3HakoB AETUMOCTHU LENbIX YUCEl,
HanOobIMi o0muid nenurens (nanee — HOJl) u HamMmeHbIee oO1iee KpaTHoe (Hanee —
HOK), octaTkoB o moynto, anroputMma EBknna juist permeHus 3a1ad B HENbIX
yuciax. KommekcHele yucna. AnreOpandeckass 1 TpUrOHOMETpUueckast (popmbl
3aIMCH KOMIUIEKCHOTO  YHCJIa. Apudmernyeckue
ornepauuu C KOMILJIEKCHBIMH YHCIaMH.



N300pakeHre KOMIUIEKCHBIX YMCe Ha KOOpAWHATHOH tuiockoctu. @opmyna Myaspa.
KopHu n-oii creneHuM M3 KOMIUIEKCHOTO uucia. [IpruMeHeHue KOMIIEKCHBIX YHCEll
IS pereHus: GU3NUeCKX U TeOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHM M HEpPaBEHCTB. PaBHOCHUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBYS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUUECKUX YpaBHEHUN c MTOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienre TpuroHoMeTpuyeCcKux HEPaBEHCTB.

OCHOBHBIE ~ METOJIbI  PELICHHUS MOKAa3aTeNbHBIX M  JIOrapu(MUUYECKUX

HepaBeHCTB. OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PpELIEHUS CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UpPpaLMOHATIbHBIX, I0KA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX
3a/lay U 337a4 U3 Pa3IMYHBIX 00JacTel HayKW M pealbHOM KU3HH, MHTEpIpeTanus
MTOJIyYEHHBIX PE3YJIbTATOB.

DOyHKIUU U TPaPUKH

I'paduk xommosunmu (yukumii. ['eomerpuyeckue o0pa3bl ypaBHEHHH W
HEPABEHCTB Ha KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U rpaUKH.

['paduueckre MeTobI pellleHNs YPaBHEHHUIN U HEpaBeHCTB. [ paduueckue MeTo bl
pelIeH s 3a7a4 C TapaMeTpaMH.

Hcnonb3oBanue  rpadpuxoB  GyHKUMA IS HCCIEOBAHUS  IPOIIECCOB
U 3aBUCHUMOCTEW, KOTOpbl€ BO3HUKAIOT IPU PEUICHMM 3aJad M3 JPYTUX Y4eOHBIX
MPEJAMETOB U PEATbHOU KU3ZHHU.

Havana MmaTeMaTH4eCcKOro aHaIu3a

[IpyumeHeHne NPOU3BOJHONM K MCCIEIOBAaHHWIO (PYHKIUMHA HAa MOHOTOHHOCTH
U 3KcTpeMyMbl. HaxoxaeHne HanOoJIbIIero 1 HaMMEHbUIEr0 3HAYEHU HeNmpepbIBHON
(yHKLIMH Ha OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM [JII HAXOXKACHUS HAWIydlllero pelieHus B
MPUKJIAJIHBIX 3aJa4ax, 1JIs ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS IMPOLECCa, 3aJaHHOTO
dbopmyioit unu rpadUuKoM.

[lepBooOpa3Has, OCHOBHOE  CBOMCTBO  TmepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuina Haxox1eHus 1epBOOOPa3HbIX.

HNuterpan. ['eomerpuuecknii CMBICI WHTETpajia. BpluucieHue OnpenereHHoro
uHrterpaia no gopmyine Hetorona—Jleitbuua.

[TpumeHeHne uHTErpaia A HaXO0XKACHUS TUIoUaed TUIOCKUX GUryp u o0beMoB
F€OMETPUYECKUX TE.

[Tpumepsr  pemenunit  nuddepeHManbHBIX  ypaBHeHH. Maremarnueckoe
MOJICJIMPOBAHUE PEATIBHBIX MPOIIECCOB C MOMOIIbIO AU(dHepeHIInaTbHBIX YPAaBHEHUIA.



INPEAMETHBIE PE3YJIbTATBI

K xonmy obOyuenus B 10 Kjaacce oOydarommuiics TOIYYUT CIEIYIOIINE
MpEeIMETHBIE Pe3yJbTaThl MO OTACIbHBIM TeMaM (enepanbHOil pabodeil MmporpamMmsl
y4eOHOro Kypca
«Anrebpa 1 HaYalla MATEMAaTUYECKOTO aHAJTN3a:

Yucsia ¥ BBIYMCIICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: PALUOHAIBHOE YHCIIO, OeCKOHEUYHas
nepuoguyeckas  ApoOb,  NPOLEHTHI, HUPpPALMOHAIBHOE  YHCIO,  MHOXECTBa
PaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

OPUMEHATH IPOOH U MPOLEHTHI JUIsl PeLICHHs] MPUKIIAIHBIX 33a7a4 U3 Pa3IUYHBIX
OTpacied 3HaHUM U PEaJbHOW KU3HU;

OPUMEHSTh MPUOJIMKEHHbIE BBIYHMCICHUSA, TpaBUIA OKPYIJEHUS, MNPUKUIKY
Y OLICHKY pe3yJIbTaTa BbIYUCIICHUN;

CBOOOJTHO OTIEpUPOBATH MOHSATUEM: CTETEHb C LIEIBIM MTOKa3aTesieM, UCTIOIb30BaTh
NOAXOASIIYI0 (OpMY 3alUCU JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHUS] MPAKTUYECKUX
3a7a4 ¥ IIPEACTaBIICHUS JTaHHBIX;

CBOOOJHO OMNEPUPOBATH TMOHATHEM: AapU(PMETHUYECKUN KOPEHb HaTypalbHON
CTEIIEHU;

CBOOOJIHO OMNEPHUPOBATh IOHSATHEM: CTENEHb C pAlMOHAJIbHBIM IOKAa3aTeNIeM;

CBOOOJIHO OTIEPUPOBATH MOHITUSMH: JIOTAPU(PM YHCTIa, IECATUIHBIE U HATYpaJIbHbIC
norapumer;

CBOOO/IHO ONEpUPOBATH TMOHATHUSAMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIEHC
YUCIIOBOI'O apryMEHTa;

OIEpUPOBATh MOHATUSAMM: APKCUHYC, ApPKKOCUHYC W apKTAaHICHC YHUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPaBEHCTBA:

CBOOOJIHO OMEPUPOBATh TMOHSTUSIMU: TOXKJECTBO, YpPaBHEHHUE, HEPaBEHCTRBO,
PaBHOCHUJIbHBIC YPABHEHHUS U YPABHEHUSI-CJIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA;

OPUMEHSTh  Pa3jMYHble METOJAbl  PEIICHUS palMOHAIBHBIX UM JPOOHO-
palMOHAIBHBIX YPABHEHUN, IPUMEHITh METOJI HHTEPBAJIOB JJIsSI PELIEHNS] HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATHUAMH: MHOTOYJIEH OT OJHOW TMepPEMEHHOM,
MHOTOYJIEH C IeAbIMH KO3(DPUIIMEHTaMU, KOPHU MHOTOWIEHA, MPUMEHSThH JEJICHUE
MHOIO4YIEHAa HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera s pemieHus
3aJ1a4;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHUW, MaTpHIIa,
ONPEAECIUTENb MATPULBI 2 X 2 U €ro reOMETPUYECKUN CMBICII, UCIIOJIb30BATh CBOMCTBA
ompeAenuTenss 2 X 2 s BBIYMCIEHUS €r0 3HAYCHUS, NPUMEHSTH ONPEACIUTENN
IUISL PEIIEHUsI CUCTEMBI JIMHEHWHBIX YpaBHEHHI, MOJAEIHPOBATH PEANbHBbIE CUTyalUU
C IOMOIIBI0 CHUCTEMBI JIMHEMHBIX YPAaBHEHUM, HCCIIEI0BaTh MOCTPOCHHBIE MOJEIHU
C IOMOIBIO MATPUIL U ONIPEJICIIUTEINICH, UHTEPIIPETUPOBATH MOJIYUYCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JACHCTBUM C KOPHIMU /ISl TpeoOpa30BaHUs BHIPAKECHUN;



BEITIOJIHATh TIPEOOPA30BAaHUS UYHCIOBBIX BBIPAKCHUH, COAEPXKAIIMX CTECICHU
C pallMOHANIBHBIM NTOKA3aTENEM;

UCIOJIb30BaTh CBOMCTBA JIOTapu(dMOB Juisi mpeoOpa3oBaHus JOTapupMUUECKUX
BBIPAKECHUI;

CBOOOJTHO  OMEpUpPOBATh  MOHATUSIMHU:  HUppAIMOHAIIbHBIE,  IOKa3aTeIbHbIC
U Jjorapu(MUYECKUe ypaBHEHUS, HAXOJUTh UX PEIICHUS C MOMOIIbIO PaBHOCUIBHBIX
MIEPEXO0I0B WIIM OCYIIECTBIISAA POBEPKY KOPHEM;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpUUYECKUEe (OpMYJIbl Il MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YPaBHEHUE, TPUMEHSThH
HeoOxoauMble (GOpPMYJbl JJIi PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YpaBHECHU;

MOJCIMPOBATh peajibHbIC CUTYalluu Ha SI3bIKE aire0phbl, COCTaBJSATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBHUIO 33aJayd, HMCCIIEI0BAaTh ITIOCTPOCHHBIE MOJEIU
C MCTOJIb30BAHKUEM ammapara ajareophl.

DyHKUUM U TpaPuKu:

CBOOOJIHO OIEpPUPOBaTh MOHATUAMU: (YHKIHSA, CHOCOOBl 3amaHus (YHKIUH,
B3aMMHO OOpaTHbIe (PYHKIMH, KOMIO3UIUA (PyHKIUH, Tpaduk (yHKIHUU, BBITOIHSTDH
aJIeMEHTapHbIE IpeoOpazoBaHus rpa@uKoB HyHKIIHIA;

CBOOOJHO OMNEpUPOBaTH TMOHITUAMHU: OOJACTh OINPENETICHUS ¢ MHOMXECTBO
3HaYeHUHN PYHKIUHU, HYJTU (YHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO  OMEpUpOBaTh MMOHSATUSMU: UYETHbIE U  HEYETHbE  (DyHKIHH,
nepuoANYECKre (PYHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMHM, MaKCUMYMBbI
U MHHUMYMBl (QYHKIIMK, HauOoJblllee W HaUMEHbIIee 3HaYeHUE (PYHKIUU
Ha MPOMEXYTKE;

CBOOOJIHO OMEpUPOBATH TMOHATUSMU: CTEMEHHas (YyHKUWA C HATypaJlbHbIM U
IeJabIM  ToKa3areiaeM, Tpaduk CTEemeHHOW (YHKIIMM C HATypaJbHBIM W II€JBIM
nokasaresieM, TpaukK KOpHS n-oil cTeneHH Kak (YHKIMH OOpaTHOM CTENEHU C
HATYpaJIbHBIM TOKa3aTeIeM;

ONEpUpPOBATh TMOHATHUSMU: JIMHEWHAs, KBaJpaTU4YHas W JApOOHO-TUHEHHAs
(byHKIUH, BBITIONHATE 3JIEMEHTApPHOE UCCIIEI0OBAHUE U TIOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO OIEpHpPOBaTh TMOHATHUAMHU: TOKazaTelbHAss U JorapupMuveckas

GbyHKIMU, UX CBOMCTBA U rpadMKH, UCTIOIH30BaTh UX TPadUKU IS PEIICHHUS
ypaBHEHUH; CBOOOTHO ONEPUPOBATH  TIOHATHSIMHU: TPUTOHOMETPHUECKAS
OKPYKHOCTb,

oTpejieNieHue TPUTOHOMETPUIECKHUX (DYHKITUI YHMCIOBOTO apryMEHTa,

UCTIONIb30BaTh TpaduKu QYHKIUHN [Tl UCCIIETOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH
IpU pEIIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB W peajbHOW KU3HH, BBHIPAKATh
dbopmyramMu 3aBUCUMOCTU MEK/y BEIMYUHAMU;

Hauaja maTeMaTH4eCKOro aHAIM3a:
CBOOOJHO OIEpUpOBaTh MOHATUSAMU: apudmeTHdeckass M TeoMeTpuyuecKas
nporpeccusi, OECKOHEYHO YyObIBaroUlasi T€OMETpUYecKass MpOorpeccHs, JUHEHHbIN



U SKCIIOHEHIHMAIBHBIM POCT, (hOpMyJia CIIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;
MCIIOJIb30BaTh MPOTPECCUH [IJISI PEUIEHUS PEabHbIX 3a]1a4 IPUKJIIAIHOTO
XapakTepa; CBOOOIHO OMEpPUpPOBATh MOHATHUSAMU: IMOCIEAOBATEIBHOCTh, CHOCOOBI
3aJlaHus MOCJIeI0BATEIbHOCTEN, MOHOTOHHbBIE U OTPAaHUYECHHBIE MTOCIIEIOBATEILHOCTH,
NOHUMATh
OCHOBBI 3apPO’KJICHHS MAaTEMATUYECKOI0 aHAJIM3a KaK aHajanu3a 0ECKOHEYHO MaJIbIX;
CBOOOJIHO OIEPUPOBATh MOHATHUSMU: HENPEPbIBHBIE (DYHKLIHMH, TOYKU pa3pbiBa
rpaduka GyHKIMH, aCUMITOTH rpaduka PyHKITIH,
CBOOOJIHO ONEpUpOBaTh MOHATHEM: (YHKIMS, HENpepblBHAS HAa OTPE3KE,
IPUMEHATH CBOICTBA HEMIPEPHIBHBIX (QYHKIUI JIJIs pelleHUs 3a/1ay;
CBOOOJIHO OMEpUPOBATh MOHATUSIMHU: MEpPBas U BTOpas MPOU3BOJHBIE (DYHKIIUH,
KacarenbHas K rpaduky QyHKIUY;
BBIYHCIIATH IIPOM3BOJHBIE CYMMBI, IIPOU3BEACHMS, YACTHOIO U KOMITO3HUIIMM JIBYX
(yHKUHIA, 3HaTh POU3BOJHBIE SJIEMEHTAPHBIX (PYHKIUA;
WCIIOJIb30BaTh TEOMETPUIECCKUHN U (PM3HUECKUI CMBICT TTPOU3BOTHOM IS PEIICHUS
3ajad.

MHo:xecTBa H JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHSATHUSIMH: MHOXKECTBO, OIIEpAIliU HaJl MHOYKECTBAMH,

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA armapar sl OMHCAHUS PEaTbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB,;

CBOOOJIHO ONEPUPOBATh IMOHATUSIMHU: OIpPEACICHUE, TeopeMa, YpaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTeMaTH4YECKOro OOBEKTa, J0Ka3aTeIbCTBO, PAaBHOCHUJIbHbBIC
YpaBHEHHUS U HEPABEHCTRBA.

K kxonny oOyuenuss B 11 KkJacce o0OydarooIuiicss MOJYYUT CIEAYIOIINE
MpeJMETHbIE Pe3yJIbTaThl MO OTAENIbHBIM TeMaM (enepanbHOil pabodeil mporpammsl
y4eOHOTO Kypca
«Anredpa 1 Hayalla MATEMAaTUYECKOTO aHATN3a:

Yuciia ¥ BBIYMCICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSMHU: HATYPAJTBHOE M LIEJI0€ YKCI0, MHOXECTBA
HATyPaJbHBIX U LIEIBIX YUCEN, UCIIOIb30BaTh PU3HAKU JEIUMOCTH Lenslx uncen, HO/I
1 HOK HarypasibHBIX Yncen I pelIeHMs 3a1a4, IPUMEHATh aaropuTM EBkinuaa;

CBOOOJIHO OIEPUPOBATh MOHATUEM OCTATKa IO MOAYJIIO, 3alIMChIBATh HATypaIbHbIC
YUCla B Pa3JIMYHBIX MO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OINEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~4YHCEJ, NPEACTaBIATh KOMIUIEKCHBIE 4YHCla B anreopandyeckon
U TPUTOHOMETPUYECKON (opMe, BBINOJIHATH apU(PMETUUYECKHUE ONEepalud C HUMHU
U 1300pakaTh Ha KOOPAUHATHOM MIIOCKOCTH.

YPaBHeHHH N HEPpaBCHCTBA.
CBO6OI[HO OIICpupoOBaThH IOHATUAMM. HppaluOHAJIBHEBIC, II0OKAa3aTCJIbHBIC
u HOl"apI/I(i)MI/I‘IeCKI/IC HCPABCHCTBA, HAXOIUTHh UX PCHICHUA C ITIOMOIIBIO PABHOCHUJIBHBIX



NIEPEXOJIOB;



OCYIIECTBIATH OTOOp KOpPHEH MpU PEIIeHWH TPUTOHOMETPUUYECKOTO YpPaBHEHUS;

CBOOOJIHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSITH
HEeoOXoauMble (OPMYJIbl JJIi PEUICHUS. OCHOBHBIX THUIOB TPUTOHOMETPUYECKHUX
HEpPABEHCTB;

CBOOOJIHO OIEPUPOBATH TMOHSATHSAMHU: CHUCTEMa U COBOKYIHOCTb ypaBHEHUU
Y HEPABEHCTB, PABHOCWIIBHBIE CHUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIWUTh PELICHUS
CUCTEMBl U COBOKYIHOCTEH pPalUOHAJIbHBIX, HMPPALUOHAIBHBIX, IIOKa3aTEIbHBIX
U JIOTapU(PMUYECKIX YpPaBHEHUI U HEPABEHCTB;

pelarh palnuoHalIbHbIE, HMPPALMOHAJIBHBIE, NOKA3aTeNbHbIE, JOrapuPMUUYECKUe

U TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COJEPIKALME MOLYJIH U
napaMeTpbl; IPUMEHATh rpaduuecKue METObI I PEILICHUs] ypaBHEHUIN 1 HEPABEHCTB,
a TaKKe

3a/1a4 ¢ [apaMeTpamus;

MOJIEIMPOBAaTh PEealIbHbIE CUTYyal[MH Ha SI3bIKE alreOpbl, COCTABIIATH BBIPAKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBUIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJENM C HCIOJIb30BAaHUEM aImapara ajareOpbl, MUHTEPIPETHUPOBATH
IIOJIy4YE€HHBIN pe3yJIbTar.

DOyHKUMHA U TpaPuKu:
CTpOUTh TpaduKU KOMIIO3MLIMK (PYHKIMA C TIOMOIIBIO  3JIEMEHTapHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3ULIMU ABYX (DYHKIIMIA;
CTPOUTh T€OMETpPUYECKUE OOpa3bl ypaBHEHUU U HEPABEHCTB HAa KOOPAMHATHOM
IIJIOCKOCTH;
CBOOOJIHO ONEpPUPOBATH MOHATUAMU: I'padUKU TPUTOHOMETPUUYECKUX (PYHKIIHI;
OPUMEHATh (YHKUUMU [ MOJCIMPOBAHUA U  MCCIEAOBAHUSA peasbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHajm3a:

UCIOJIb30BaTh TMPOU3BOJHYIO [UJISl HCCIEAOBaHUS (PYHKIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOoJbIllee M HaWMEHbIIee 3HAYeHUS (PYHKIMH HEMpephIBHOU
Ha OTpE3KE;

UCTIONb30BaTh  MPOM3BOJHYIO ISl  HaxXOXKACHHWS ~ HAWIYYIIErO  PEHICHHS
B MPUKJIAJHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKHX, 3a/a4ax, Ui OINpeaeIcHHs
CKOPOCTH U yCKOpPEHUS TpoIiecca, 3aJaHHoro (popmyron wim rpaduxkoM;

CBOOOJIHO ONEpUPOBATH MOHITUSIMH: MEPBOOOpaA3HasA, ONpPEAETCHHBIH HHTErpal,
HaXOAWTh TEPBOOOpA3HbIC SJIEMEHTAPHBIX (DYHKIMHA ¥ BBIYHCIATH HMHTErpaj IIo
dbopmyne Herorona—JleliOnuna;

HAXOJUTh TJIOMAIAHN TUIOCKUX (DUTYP U 0OBEMBI TEJl C TOMOILbIO UHTETPAasIa;

UMETh TPEACTABICHWE O MaTeMaTHYeCKOM MOJICIMPOBAHUM Ha MpPUMEpPE
cocTaBlieHUs U PepeHIInaIbHBIX YPaBHEHU;

pemaTte MPUKJIATHBIE 3aJadyd, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKOIO
U GU3NYECKOro XapakTepa, CpeCTBAaMH MaTEMaTHYECKOTO aHaIu3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
HasBanne OcCHOBHBIE BUBI JEATEIBHOCTH
OcHOBHOE coaepkaHue
paszeina 00yyaronuxcs
(TembI)
MHO)kecTBO 24 MHO0k€eCTBO, Onepanun Ucnons3oBath
JNENCTBUTEIBHBIX YUCEL. HaJl MHOXKECTBAMH U UX TEOPETUKO-
MHOrouJsIeHsl. cBoricTBa. J[marpamMmmsl Ditnepa — MHOYECTBEHHBIN anmapar
PaunonanbHeie Benna. IUTSL OTIMCAaHUs X04a
YpPaBHEHHUS U [Ipumenenue pemeHus
HEPABEHCTBA. TEOPETUKO- MaTeMaTU4YeCKUX 3a/1ad, a
Cucrembl MHOECTBEHHOT O TaKX€e PEATbHBIX MTPOLECCOB U
JIMHENHBIX amrmapara JJisi peIeHHs aBieHur. OneprupoBaTh MOHATUAMU:
ypaBHEHUN 3a/1a4. palMoHaNIbHOE YUCII0, OECKOHEUHAs

PanponaneHbIe ynca.
OOBIKHOBEHHBIC U JCCATUIHBIC
TpoOu, MPOIIEHTHI, OECKOHESYHBIC
NEePUOINYECKUE IPOOH.

[Ipumenenue apobeit u
MPOLICHTOB ISl PELICHHUS
MPUKIAIHBIX 33]1a4.
JlecTBUTEIIBHBIC YHCIIA.

PanunonansHubie u
MppauroHaIbHbIC 4yucia.
ApudmMernyueckue omnepauud c

nepuoInyeckas IpoOb, MPOLICHTHI;
HMPpalMOHAIBHOE U JICUCTBUTEIBHOE
YHUCIIO; MOJYJIb IEMCTBUTEIBLHOTO
YUCJIa; UCIIOIB30BATh 3TH MTOHATUS
IIPY MPOBEAEHUH PACCYKIAECHUM

U JI0KA3aTeJIbCTB, MPUMEHSTh
IpoOM U MPOIEHTHI JIsl peLIeHUs
MPUKIAAHBIX 33/1a4 U3 PA3IMYHBIX
OTpaciiel 3HaHUW U peaJbHOU
*u3Hu. Mcnons3oBaTh
NPUOTNKEHHBIC BHIYUCIICHHUS,




JNIEUCTBUTECIILHBIMH YHCIIAMH.
MonyJib JEUCTBUTEIBHOTO
YyHclia M €ro CBOMCTBA.
[TpubnuKeHHbIE BHIYUCICHUS,
MpaBujIa OKPYIJIEHUS, IPUKHUIKA U
OIICHKA PE3yJIbTaTa BHIYUCICHUN.

MpaBuiia OKPYIJIEHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCIICHUN.




OCHOBHBIE METO/IbI PEIICHUS
HEJBIX U IPOOHO-PAIIMOHATIBHBIX
YPaBHEHUH

Y HEPABEHCTB. MHOTOUJIEHBI OT
OIHOU MEPEMEHHOM. Jlenenue
MHOTOYJIEHA Ha MHOTOYJICH C
octaTtkoM. Teopema be3sy.
MHOro4ieHsI ¢ UEIbIMA
koaunuenramu. Teopema Buera.
Pemenune cucrem JIMHENHBIX
ypaBHEHU. MaTpuna cucTeMsl
JIMHEWHBIX YPABHEHUM.
Onpenenutens MaTpUILbl 2X2, €ro
T€OMETPHUYECKUN CMBICIT U CBOWCTBA;
BBIUHCIICHUE €T0 3HAYECHUS;
MIPUMEHECHUE ONPEAECTUTEIS IS
PELICHUSI CUCTEMBI JIMHENHBIX
ypaBHEHHUM. Penenue nmpukinagHbix
3a7a4 C TOMOIIBIO CUCTEMBbI
JIMHEWHBIX YPAaBHEHUN

[IpuMeHATH pa3IM4YHbIE METO/bI
pENICHUS PAllMOHATBHBIX U APOOHO-
palMOHAJIbHBIX YPaBHEHUM; a TAKKE
METOJI UHTEPBAJIOB ISl PELLIECHUS
HEPaBEHCTB.

OnepupoBaTh NOHATUAMUA
MHOT'O4WIEH OT OAHOM IIEPEMEHHON,
€ro KOpHH; IPUMEHSATH JICJICHUE
MHOIOYJIEHA

Ha MHOTOWIEH C  OCTaTKOM,
teopeMy be3dy u Teopemy Buera
JUISL PELICHUS 33/1a4.

OnepupoBaTh MOHATUSAMHU: CUCTEMA
JIMHEUHBIX YPABHEHUH, MaTpPHUIIA,
ONPEAEIUTENb MATPULIBL.
Hcnonb30BaTh CBOMCTBA
ompeaeauTens 2 X 2 nis
BBIUHCIICHUS €70 3HAYECHUS,
MIPUMEHSTH

ONPENEIIUTEIN IS PELICHUS
CUCTEMBI JTUHEHUHBIX YPABHEHUN.
MoznennupoBars peanbHble
CUTYyalMHU C IIOMOLIBIO CUCTEMBI
JIMHEVHBIX YPABHECHUH,
HCCIIEI0BATh MIOCTPOEHHBIE
MOJEJIH C TOMOILBIO MaTpULl U
ONPENECIUTEIIEH,




WHTEPIIPETUPOBATH
IIOJIyYEHHBIN PE3yJbTaT




DOyHKIUU U
rpadukmu.
Crenennas
GYHKIUS C 1IETBIM
roKasartejieM
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OyHK1MSA, CIOCOObI 3a/1aHus (PYHKIUU.
B3aumHo oOpaTHbIe GyHKIIUH.
Kommnozumus ¢pynkiuit. I'paduk
GyHKIMU. DIeMEeHTapHbIC
npeoOpa3zoBaHus rpaukoB PyHKIUH.
OO6unactb onpeeneHus: U MHOXKECTBO
3HaueHu Gpyukruu. Hymu dyHkmu.
[TpomexyTku 3HAKOTIOCTOSIHCTRBA.
UYeTHble ¥ HEYETHBIE (QYHKITUH.
[lepuoguueckuie GyHKIUH.
[IpomexyTKH MOHOTOHHOCTH
byHKIM. MakcuMyMBbI U
MUHUMYMBI QyHKIMH. Hanbosnbiiee
Y HauMeHbIIee 3HaueHue QyHKINH
Ha MMPOMEXKYTKE.

Jlunelinas, KBajJipaTudHas U IpOOHO-
nuHelHas QyHKIUHA. DIIeMEHTapHOe
HCCIIEIOBAaHUE U TIOCTPOCHUE
rpaduKoB ATUX (PYHKIIHIA.

Crenensp ¢ LeIbIM TOKA3aTEIEM.
bunom HeroTona.

CrenenHas QyHKIus ¢
HaTypaJbHBIM U IEJIbIM
nokaszareneM. Ee cBolicTBa u

rpaduk

OnepupoBaTh NOHATUSIMU:
(byHKIUS, CIIOCOOBI 3adaHus
GbyHKIMY; B3aUMHO OOpaTHbBIC
(GyHKUMH, KOMITO3ULIMS (PYHKIUH,
rpadguk QyHKIHMH, 001aCTh
OIpEAETICHUS] 1 MHOYKECTBO
3HauYeHUN (DYHKIINH, HYJIH
(bYHKITUH, TPOMEKYTKH
3HAKOMOCTOSHCTBA; IMHEHHAs,
KBaJIpaTU4YHasi, IpOoOHO- JIMHEWHAs U
cTeneHHast QyHKLHUH.

BrInoHATh 271eMeHTapHbIe
npeoOpa3zoBaHus rpapukoB
(GbyHKUMA. 3HaTh U YMETh
J0Ka3bIBaTh YETHOCTH WU
HEYETHOCTh (PYHKITNH,
NEPUOANYHOCTD (PYHKLUHU, HAXOIUTh
POMEKYTKH MOHOTOHHOCTH
(GYHKIINN, MAKCUMYMBI 1
MUHUMYMBI (PYHKIIH, HauOOJIbIIIEee
Y HalMEHbIIIee 3HaUeHrue QyHKIIUU
Ha TIPOMEKYTKE.

dopmynupoBaTh U
WUTIOCTPUPOBATH TpadUuecKu
CBOMCTBA JIUHECHHOM,
KBaIpaTUYHOM, TPOOHO-IMHEWHON U
CTENIEHHOU (PYHKITUH.




Beipaxkats Gpopmyiiamu
3aBUCUMOCTH MEXIY BEJIMYHMHAMU.
3HaTh ONpE/ICICHNUE U CBOMCTBA
CTEIEHH C LIeJIBIM MTOKa3aTeNIeM;




NOAXOJAITYI0 (popMy 3amucu
JICHCTBUTEBHBIX YHCEIT JUTSI PEIICHUS
MPAKTUYCCKUX 3374 M MPECTaBICHUS
TaHHBIX

Apudmerrnyeckuit KOpeHb 15 ApudmeTrnyeckuii KOpeHb DopMyJIMPOBATH,
n-OU CTETICHHU. HaTypaJbHOU CTENEHU U €T0 3aIUCHIBATh B
HppaumroHanbHbIe CBONCTBA. CUMBOJIMYECKOU (popme
YPaBHCHUA Hpeo6pasoBaHH>1 YUCJIOBEIX U UCIIOJIL30BaTh CBOMCTBA KOpHs
BBIPA)KEHUH, COAECPIKALINX n-0il cTeneHu AJs Mpeodpa3oBaHuUs
CTEIIEHU U KOPHU. BBIPAKCHUM.
HNppaunonanpHble ypaBHEHUS. Haxoaute pemenus
OCHOBHBIE METO/IBI PELIEHUS MppalMOHAIbHBIX YPAaBHEHHI C
UPPALMOHAIBHBIX YPABHEHHI. ITOMOIIBIO PABHOCHJIBHBIX
PaBHOCUIBHBIE IEPEXO/IBI B [IEPEX0I0B WU
pELIEHNH HPPALOHAIIBHBIX OCYILECTBJISIS TPOBEPKY
YpPaBHEHHUI. KopHei. CTpouts rpadux
CaolicTBa u rpadMK KOpHS n-0ii (QyHKIMU KOPHS n-0H CTeneHn
CTeneHy Kak (PYyHKIUH 0OpaTHOIM KaK 00paTHOM
CTCIICHU C HaTypaJIbHbIM MMOKA3aTCJIEM Uit QYHKIMHU CTETIEHU C
HaTypaJIbHbIM IIOKa3aTeIeM
[Toka3zarenpHas 10 CrteneHsb ¢ palluOHAIBHBIM DopMyIUPOBATH ONIPEAECTICHUE
byHKIHSL. IIOKA3aTeJIEM U €€ CBOMCTBA. CTEIIEHH C PAllMOHAIIBHBIM
[TokazarenpHbIe [loka3zaTenbHast pyHKUUSA, €€ MTOKa3aTeNIEM.
YpaBHEHUS cBoiicTBa u rpa¢uk. Mcnonb3oBanue BoinonssTs npeodbpa3oBaHus

rpaduka GyHKIUH IS peIIeHUs
YPaBHEHUN.

YUCJIOBBIX BBIPAKCHUU,
COAEPKAIMX CTEIIEHU C




Iloka3arenbHbIE ypaBHEHMUS.
OCHOBHBIE METO/IbI PEIICHUS
ITOKA3aTEJIbHBIX YPAaBHEHUMN

palroHaIbHBIM
MIOKA3aTeJEeM.
Hcnonp3oBaTh HUPPOBBIE pECYPCHI




JUISL IOCTPOEHUA rpaduka
MOKa3aTelbHON (QYHKIIUU U
W3YUYCHHUsI €€ CBOMCTB.

HaxonuTs penienns moka3zaTeabHbIX
YpaBHEHUU

Jlorapudmuyeckas
byHKIUS.
Jlorapudmmaeckue
ypaBHEHHUS

Jlorapudm uncna. CoiicTBa
norapudma. JlecssTuanbie

¥ HaTypaJbHbIC

JoTapu@MmBeI.

[Ipeobpa3zoBanue

BBIPAKEHUU, COJICPIKALINX
J0Tapu(MmBI.

Jlorapudmudeckas

byHKITMSA, €€ CBOICTBA U

rpaduxk.

Hcnonws3oBanue rpaduka QyHKINU
IUISl PELICHUS] YPAaBHEHUN.
Jlorapudpmuyeckue

ypaBHeHUs. OCHOBHBIE

METO/IbI peIlIeHUs
norapupmMuYecKux

YPABHEHHUM.

PaBHOCUIIEHBIE TIEPEXO0/IbI B PEILICHUU
norapuMUYECKUX YpaBHEHUI

JlaBaTh onpeneneHue torapudma
qHCcia; IeCATUYHOTO U
HaATYpaJIbHOTO JIoTapudma.
Hcnonp3oBaTh cBOWCTBA
sorapudMoB it MpeoOpa3oBaHUs
Jorapu(MUYECKUX BBIPAKEHUH.
Crpoutsb rpaduk sorapupmMuyeckon
(GyHKIIUU KaKk 00paTHOM

K [T0Ka3aTeIbHON U UCI0Ib30BaTh
CBOICTBA JIOTapUPMUIECKON PYHKIIUN
JJIs peleHus 3a1au.

Haxoauts pemenus
Jorapu(pMUUECKUX YpaBHEHUH

C TIOMOIIBIO0 PAaBHOCUIIBHBIX
MIEPEXO0/IOB WM OCYIIECTBIISSA
IIPOBEPKY KOpPHEU




Tpuronomerpuueckue
BBIPAXXEHUS U YPAaBHECHUSA
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CuHyC, KOCUHYC, TAHT€HC U KOTaHT€HC
YHUCJIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M ApKTAHT€HC YUCIIOBOIO
apryMeHra.

Tpuronomerpruyeckast OKpy>KHOCTb,

JlaBaTp ornpenenieHus CUHyca,
KOCHHYCa, TAHT€HCA U KOTaHI€HCa
YUCJIOBOT0 apryMEHTa; a TaKKe
apKCUHYCa, apKKOCHHYCA U
ApKTaHT€HCA YNCIIA.




OTpeAesIEHuEe TPUTOHOMETPUYECKUX
(YyHKIMI YUCIIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKUE
dbopmyiel. [IpeobpazoBanue
TPUTOHOMETPUUECKHUX

BbIpakeHUU. Pemenne
TPUTOHOMETPUYECKHUX

YPaBHEHUM

IIpuMeHATs OCHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI

JUTsl IpeoOpa3oBaHus
TPUTOHOMETPHUUECKUX

BBIPAKCHU M.

[IpumensTh HOpMyJIbl TPUTOHOMETPUHI
JUISl pELICHNS] OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUM

[TocnenoBarennrHOCT
U ¥ IPOTPeCcCUut

10

ITocienoBaTeIbHOCTH, CIIOCOOBI
3aJ]aHusl TOCJIEA0BATEIILHOCTEM.
MeTtoa MaTeMaTH4YEeCKOM
MHIYKIUU. MOHOTOHHBIE U
OTPaHUYEHHBIC
nocyienoBaTenbHoCcTH. McTtopus
aHann3a OECKOHEYHO MaJbIX.
Apudmerrnueckast U reoMeTpudecKast
MPOTPECCUM.

beckoneuno yObIBaromas
r€OMETPUUECKAsI TPOTPECCUSL.
CyMMa GeckOHEYHO yObIBaIOIICH
F€OMETPUUECKOU IPOTPECCHUH.
JIMHEWHBIN U DYKCIIOHEHIIUAJILHBIN
poct. Hucno e.

dopmya CI0KHBIX

npoueHToB. cnonp3oBanue
MPOTPECCUHN IJI PEIICHUS
peaJIbHBIX 3a]1a4

OnepupoBaTh MOHATHAMU:
MOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJJaHUs OCJIC0BATEIIBHOCTEH;
MOHOTOHHBIE M OTPAHUYCHHBIC
MOCIICJOBATCILHOCTH,
HCCIIeIOBaTh
MIOCJICIOBATCILHOCTH Ha
MOHOTOHHOCTD U
OTPaHUYEHHOCTb.

ITonmyuaTe npencrasieHue

00 OCHOBHBIX HJIESX

aHanm3a OCCKOHEYHO

MaJIbIX.

JlaBaTh ompeneneHue
apupMEeTHIECKON U
r€OMETPUUECKON ITPOTPECCHH.
Jloka3bIBaTh CBOMCTBA
apuPpMETUIECKOMN U
reOMETPUUECKON MPOTPECCHH,




MIPHUKJIATHOTO XapaKTepa

HAXOJIUTh CyMMY YJICHOB
MIPOTPECCHH, a TAKKE CYMMY WICHOB
OECKOHEUHO yObIBaroIIeH
T€OMETPUYCCKOMN MPOTIPECCHUH.




Hcnonp3oBaTh nporpeccuun

VTSI pEIICHHSI 3a1a4
MIPHUKJIATHOTO XapaKTep.
[IpumMeHsTh dbopmyy

CIIOKHBIX  TPOIEHTOB IS
pelIeHus 3a7a4 U3 peajgbHOM
MIPAKTUKH

HenpepriBHbIE

byHKIIUU.
[IpousBoaHas
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HenpepriBHBIE HyHKIIMH U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToTh rpa@uKOB PYHKIIHIA.
CaoiicTBa QpyHKITHI
HEIIPEPBIBHBIX HA OTPE3KE.

Meton UHTEpBAIIOB 1151

pelIeHNs HEPABEHCTB.
[IprMeHeHne CBOMCTB HENPEPHIBHBIX
(GYHKIMIA U1 pelieHuns 3a1ay.
ITepBast u BTropast MpON3BOIHBIE
¢ynkuuu. OnpeneneHue,
reOMETPUYECKUN U PU3NIECKUI
CMBICJI ITPOM3BOTHOM. Y paBHEHUE
KacaTeJlbHOH K rpaduKy GyHKUIHUU.
[TpousBogHbIE 3JIEMEHTAPHBIX
dbynkiui. [TpousBoaHas CcyMMmsl,
IIPOU3BEACHUS, YACTHOTO

Y KOMITO3ULIUU (PYHKLIHN

OnepupoBath MOHATUSIMHA: QPYHKITUS
HEIMpephIBHASA HA OTPE3KE, TOUKA
pa3psiBa GyHKIHUU, aCUMIITOTA
rpaduka GyHKIUH.

IIpumMensTh CBOMCTBA

HETMPEPBIBHBIX (DYHKITUI 15

pelieHus 3a1au.

OmniepupoBaTh NMOHATUSAMU: TEpBas U
BTOpasi MPOU3BOIHBIC (PYHKITNH;
NOHUMAaTh (PU3HYECKUI U
reOMETPUUYECKUN CMBICI
MIPOU3BOIHOM; 3aMUCHIBATh YPAaBHEHUE
KacaTenbHOM. BeIuucisaTh
MIPOU3BO/IHBIE CYMMBI, TPOU3BEICHMUS,
YaCTHOT'O U CJIOKHOM (DYyHKITUH.
N3y4darh Npou3BOAHBIEC 3JIEMEHTAPHBIX
byHKIUH.

Hcnonb30BaTh reOMETpUYECKUI

1 (pU3NYECKUIN CMBICIT TPOU3BOTHOM
JUTSL pEIICHUS 3a/1a4




[ToBTOpEHUE, OcCHOBHBIE  TIOHATHA  Kypca [TpruMeHATh OCHOBHBIC TOHSATHUS
00o01eHue, anreopbl u Hayva Kypca aireOpbl 1 Hadas
CUCTEMaTH3aIIHS MaTeMaTudeckoro anammza 10 MaTEeMaTHYECKOTO aHaIn3a JJis
3HaHUU KJ1acca, 00001IeHne penieHns 3a1ad
¥ CHCTEMaTHU3aIus 3HAHUH U3 PeabHOM JKU3HU U IPYTUX
IIKOJIbHBIX TPEIMETOB
OBILEE KOJIMYECTBO 136
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11 KJIACC

HazBanue Komuuect OCHOBHOE COJIEpKaHUE pa3zeiia OcHOBHBIE BUABI AESITEILHOCTH
paznena BO (Tembl) oOyyJarouuxcs
(Tembl) 4acoB
HccnenoBanue 22 [Ipumenenue CrtpouTth rpaduk KOMITO3UITUN
GYHKIUH C TOMOIIIBIO MIPOU3BOJIHON K (GYHKIUH C TTOMOIIBIO
MIPOU3BOHOM HCCIIeIOBaHUIO (DYHKITUN 3JIEMEHTAPHOIO UCCIICIOBAHUS U

Ha MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxnenue

HauOOJIBIIETO U

HAUMEHBIIIETO 3HAUYECHHUS

HEMPEPbIBHON (YHKIIUU HA OTPE3KE.

[IpuMeHeHne MPON3BOTHOM

JUISL HAXOXKICHUS

HAWUJTy4IlIEero

pelieHrs B IPUKIIAHbIX 3aa4ax,
JUISl ONIPEAEIIEHUS] CKOPOCTH

Y YCKOPEHHs Ipoliecca, 3aaHHOr0
dbopmyoii umu rpadUKoM.
Kommnozummst pyHKIui.
['eomeTpuueckue oOpa3bl
YPAaBHEHUM U HEPABEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH

CBOMCTB KoMIo3uuu. CTpouThb
reoMeTpuyeckrue o0pa3bl ypaBHEHUN
Y HEPAaBEHCTB

Ha KOOpAMHATHOMU
mwiIockoctu. Hcrosis30BaTh
MIPOU3BOJHYIO TS

Uccle1oBaHus PyHKIUU

Ha MOHOTOHHOCTh U IKCTPEMYMBI;
HAXOJUTh HAaNOOJIbIIIEE U
HauMeEHbIIee 3HaYeHUsT (PYHKINH
HEIMPEPHIBHON HA OTPE3KE; CTPOUTD
rpaduku GYHKIIUN HA OCHOBAHUU
MIPOBEJICHHOTO UCCIIECOBAHUSI.
Hcnonbs30BaTh NpOU3BOIHYIO

JUTSl HAXOXKJICHHS

HAWJTY4IlIero

peuieHusT B TPUKIAIHBIX, B TOM
YHUCJIE COIMaIbHO-DKOHOMUYECKUX,
3ajay4ax, JUTSt onpeIeSICHUS
CKOpPOCTH




u YCKOpPEHUS npoiiecca,

3ajgaHHOrO0  (popmyIioit
rpadukom.
[lTosydaTs npeacTaBiieHUE

NN




O IMIPUMEHEHHUU TTPOU3BOTHOU
B PA3JIMYHBIX OTPACIISIX 3HAHUM

[lepBooOpa3Has 1 UHTErpal 12 [TepBooOpa3Hasi, OCHOBHOE CBOICTBO OnepupoBath NOHITUSIMU:
nepBooOpa3ubixX. [lepBooOpasHbie nepBooOpa3Has U ONpeeIeHHbIN
aneMeHTapHbIX QyHKui. [IpaBuna uHrerpain. Haxoauts
HaxO0XXJICHUS TIEPBOOOPA3HBIX. nepBooOpa3HbIe
WNuterpain. ['eomerpuyeckuii AJIEMEHTAPHBIX (PYHKITUN U BEIYUCIISATH
CMBbIC] UHTErpasa. Beruncnenue uHTerpai no popmyne Herotona—
OIIPEIIEIIECHHOI0 NHTErpaja JleitGHMIIA.

o ¢hopmyiie Hetorona— JleitOnama. Haxoauts miomaan miocKux
[IpumeHenue narerpana buryp u 00bEMBI TEJ € MOMOUIBIO
JUISL HAXOXKJICHUS ONPEICICHHOTO UHTErpalia.
TJTOIIAJIEH TUIOCKUX 3HAaKOMHTHCSI C MATEMATUYECKUM
buryp u 00eMOB MOJICIMPOBAHUEM Ha MPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHINaIbHbIX YPaBHEHUI.
[Ipumeps! pemeHui ITonydats npencraBieHue o
mudepeHnanbHbIX YPaBHEHUH. 3HAYEHUU BBEACHUS MMOHATHS
MaremaTuueckoe MOJEIUPOBaHUE WHTEerpaia

peabHBIX MPOLECCOB C TOMOUIBIO B Pa3BUTUU MATEeMaTUKU

i epeHInanbHbIX YpaBHEHUN

['paduku 14 Tpuronomerpuyeckue QyHKIINHU, UX Hcnonb3oBath nudpoBbie

TPUTOHOMETPUYECKHU CBOMCTBaA U TpauKu. pecypchl Jis MOCTPOECHUS

X (pyHKIHH. OT60p KOpHEH TPUTOHOMETPUIECCKUX rpauKOB TPUTOHOMETPUUECKHUX

Tpuronomerpuueck YPAaBHEHUN C TOMOUIBIO byHKIIMU

HNEC HCPABCHCTBA

TPUTOHOMETPUYECKON OKPYKHOCTH.

Y U3YUYEHHUSI UX CBOWCTB.
Pemate TpuronoMeTpuyecKkue




Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

YpaBHEHUS U OCYIIECTBIIATh
0TOOp KOpHEH C TTIOMOIIIBIO
TPUTOHOMETPUUECKON

OKPY>KHOCTH.

[IpumeHnsaTs popmMyIibl TPUTOHOMETPUU
JUTSI pEIICHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonp3oBaTh mUQGPOBBIC

pecypchl AJis OCTPOEHUS U
UCCIIeJOBaHUS TPAPHUKOB (PYHKITHIA

HppaunoHansHble,
IIOKA3aTEIbHbIE U
Jorapudmuaeckue
HEPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHUS
MOKAa3aTeJIbHbIX U JIOTapu(pMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS
UPPaLMOHATIBHBIX HEPABEHCTB.
['padrueckrie MeTO B pelIeHUS
VPpalHOHAIbHBIX,

MIOKA3aTeJbHbIX U
Jorapu(pMUYECKUX ypaBHEHUI

Y HEPABEHCTB

[IpumeHnsTh cBOMCTBA
NIOKA3aTEJIbHOU U
jorapuMuIecKon QyHKIIHIA

K PELICHUIO TTOKa3aTeJIbHBIX

U JIoTapu(PMUIECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
EPEXO0JIOB.

Pematp

UppalvoHaIbHBIE U
KOMOWHUPOBAHHbBIC
HEPaBEHCTBA,

C TIOMOLIBIO

PaBHOCHJIBHBIX TIEPEXOJIOB.
Ucnonb3oBatk rpaduueckue
METOJIbI M CBOMCTBA BXO/IAIINX B
YpaBHEHHE WJIH HEPABEHCTBO




byHKINNA
JUIS pelieHus 3aa9u




KommuiekcHble uncia 10 KommnuekcHbie YucIa. OneprpoBaTh NOHATUSAMH:
AnreOpaunyueckas u KOMIIJIEKCHOE YHCIIO M1 MHOKECTBO
TpUTrOHOMETpHUUYECcKasi (OPMbI 3aMHUCH KOMIIJIEKCHBIX YUCEN.
KOMIUIEKCHOT'O YUCJIA. [IpencraBisTh KOMILIEKCHBIE
Apudmernueckue YHCIa B areOpandeckoin
omeparuu ¢ U TPUTOHOMETpUUYECKOU dopme.
KOMILJIEKCHBIMU YUCJIAMH. Boinonusats apudmernueckue
N300paxeHne KOMIIJIEKCHBIX orepaluu ¢ HUMH.
yucenl Ha KOOPANHATHOMN N300paxxaTh KOMIUIEKCHBIE
IJIOCKOCTH. YyHcIia Ha KOOPAUHATHOM
®opmyna Myaspa. Kopuu n-ou IUJIOCKOCTH.

CTEIEHH U3 KOMIUIEKCHOIO YHCJIA. [Tpumenste hopmyny Myaspa

[IpuMeHeHne KOMIJIEKCHBIX YHACET Y TI0JTy4aTh MPEACTABICHHUE O

JUTsl petieHust GU3n4ecKux KOPHSIX 1-OU CTETIEHH U3

Y TEOMETPUYECKUX 3a/1a4 KOMILUIEKCHOTO YKciia. 3HAKOMUTBCS
C IpUMepaMy PUMEHEHUS
KOMILJIEKCHBIX YHCEN
JUTS peleHust
Tr€OMETPUYECKUX U
buznyeckux 3a1au

HarypanbHbie u 11enbie 10 HartypanbHbie U 11€51bI€ YnCTA. OneprpoBatTh NOHATUSMU:

quciia

[IpumeHeHue MPU3HAKOB JICTUMOCTH
nensix unucen, HOJl u HOK, ocraTkos
10 MOAYJIIO, anroput™ma EBkina

JUTS pEIICHUS 3aJ1a4 B LEJIbIX YUCIax

HaTypaJIbHOE U LIEJIOE YUCIIO,
MHOKECTBO HATYPAJIBHBIX U LEITBIX
YHUCE.

Hcnonb3oBaTh npu3Haku

JETUMOCTH LEJIbIX YHCEeIT; OCTATKH
no moayito; HOJl u HOK




HATypaJIbHBIX YHCEIT;, AITOPUTM
EBxnmpaa g pemenust




3ajaa4.

3anuceIBaTh HaTypaJIbHbIC YHCJIa
B PA3JIMYHLIX IMTO3HMITXUOHHBIX
CUCTEMAX CUHUCIICHUA

Cucrempl
palMOHAJIbHBIX,
UPPALMOHATIBHBIX
MOKAa3aTeJIbHbIX

U JIOTapuU(PMHUECKUX
YpaBHEHHU I

12

Cucrema 1 COBOKYITHOCTh YPAaBHEHUM.

PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJICJICTBHS.

OCHOBHBIE METO/IBI PELICHUS

CUCTEM U COBOKYITHOCTEHN
palMOHAJIbHBIX, UPPALHOHAIIBHBIX,
ITOKA3aTEIbHBIX

u Jorapu(PpMUYECKUX
YPaBHEHHUI. [Ipumenenue
YpPaBHCHUM, CHUCTEM u

HEPaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U

3a/1a4 U3 Pa3ITHYHBIX

o0nactelt HayKH

Y pealTbHOW KU3HH, UHTEPIPETAIIHS
TIOJTYYCHHBIX PE3yJIbTaTOB

OneprpoBaTh NOHATUAMH:
CHUCTEMA U COBOKYITHOCTb
YpaBHEHUM

Y HEPABEHCTB; PEUICHUE CUCTEMBI
WJIA COBOKYITHOCTH;
PaBHOCHJIbHBIE CUCTEMBI U
CHUCTEMBI-CJIEJICTBUSI.

Haxoaute pemenus

CHCTEM U COBOKYITHOCTEH
LEJIBIX

palUOHANIbHBIX, UPPALIMOHAIIBHBIX,
IIOKA3aTENbHbIX U
JorapupmMuYecKnx ypaBHEHUN U
HEPABEHCTB.

[IpumeHsTh cUCTEMBI
YPaBHEHUN K PELICHUIO
TEKCTOBBIX 33724

U3 pa3IUYHBIX 00JacTei

3HAHWUU U PEAJbHOU KU3HU;
WHTEPIPETUPOBATH

MOJIyYEHHbIE PEIICHUS.
Hcnonp30BaTh




U (pOBBIE PECYPCHI

3agaun c mapaMeTpaMu

16

PanronanbHbie, HppallMOHAIbHBIE,
MOKa3aTelbHbIE,
JorapupMUYECKUe U
TPUTOHOMETPUUYECKHUE YPABHEHUS,

Bri6upars criocob perieHus
palMOHAIIbHBIX,
UppalMOHAJIbHBIX,
MOKA3aTeNbHBIX,
JorapuMUYECKUX




HEPaBEHCTBA U
CUCTEMBI C

rapameTpamH.

ITocTpoeHue u ucciaeaoBaHue
MaTeMaTUYECKUX MOJIEIEH peanbHbIX
CUTYyallUi C IOMOILBK YPAaBHEHUM,
CHUCTEM ypPaBHEHUW 1 HEPABEHCTB

C mapaMeTpaMmu

Y TPUTOHOMETPHUUYECKUX
YPaBHEHUW U HEPABEHCTB,
COZIEpKALINX MOIYJIA U
napaMeTphl.

[Ipumensarts rpaduueckue

Y QHAJIMTUYECKUE METOBI IS
pelIeHns] ypaBHEHUN U

HEPABEHCTB C ITapaMeTpaMHu, a
TaKXKe

uccienoBanue PyHKIMI METOIaMU
MaTeMaTH4YECKOr0 aHAJIN3A.
Ctpoutsb 1 nuccie10BaTh
MaTeMaTU4ECKUE MOJIEIIN PEaIbHbIX
CUTyalU C IIOMOLIBIO YPABHEHUH,
HEPABEHCTB U CUCTEM

C mapamMeTpaMHu

[ToBTOpEHUE,
000011IEHNE,
CHCTEMaTH3aIus
3HaHUH

16

OCHOBHBIC MOHATHUS U METOJIBI Kypca,
0000IIIEHNE U CUCTEMATHU3ALIMS 3HAHUI

MojenupoBaTh peajbHbIC CUTYalluN
Ha SI3BIKE aNTeOphl, COCTABISATh
BBIPKCHMUSI, YPABHEHUS,
HEPaBEHCTBA U MX CUCTEMBI TIO
YCIIOBUIO 3a]]a4, UCCIIEIOBATh
MOCTPOEHHBIE MOJIETTU

C MCTIOJIH30BAHKUEM arlapara ajareopsl,
UHTEPIPETUPOBATH TOTYUCHHBIN
pe3yJbTar.

[Tpumensats GyHkImUn

JUTSI MOJICTTUPOBAHMUS U




HCCIICAO0BAHNA PCAJIBHBIX
IIponcCcCoB.




Pemmats MPUKJIATHBIE
3aJayd, B TOM 4HCJIE

COLIMAJIBHO-

SKOHOMUYECKOTO u
buznyecKoro XapakTepa,
cpeAcTBaMHU anreOpbl u

MAaTEMATHYCCKOI'O aHaJIn3a

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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®OEJAEPAJIBHASA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«T'EOMETPUS»

MHOACHUTEJBHASA 3AIIMCKA

['eomeTpus siBAsieTCS OAHUM U3 0a30BBIX KYPCOB HAa YPOBHE CPEIHETO OOIIEro
oOpa30oBaHus, TaK Kak 00eCreYrMBaET BOZMOKHOCTh U3YUECHHS JUCIIUILUIMH €CTECTBEHHO-
HAy4YHOW HAMpaBJICHHOCTM W NPEAMETOB TyMaHUTapHOro 1ukia. Jlormueckoe
MBbIIIJIEHUE, (QOopMUpYyeMOe TMpU HU3YYEHHH OOy4aroUMMUCA TOHSITHHHBIX OCHOB
F€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM U TOCTPOCHUM IEMOYKU JIOTUYECKHUX
YTBEPXKJEHUM TpPU PEHICHUM TEOMETPUUECKUX 3ajlady, YMEHHUE BBIIBUTATh U
OMpoBepraTrh THUMOTE3bl HEMOCPEICTBEHHO WCIOJIB3YIOTCS TMPU  PEIICHUH 3ajad
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (PM3UYECKUX 3a/ad.

[leas ocBoeHus mporpamMMbl ydeOHOTO Kypca «l'eomeTpusi» Ha yriayOJIeHHOM
YPOBHE — Pa3BUTHE HWHIMBUAYAIBHBIX CIIOCOOHOCTEW OOydYaromuxcs Mpu H3yYEHUU
reOMETPHUH, KaK COCTABJISIONIEH MpeaMeTHON obnactu «MaTtemaTiuka u HHPOPMAaTHUKa
gyepe3 o0ecredeHne BO3MOKHOCTH MPUOOPETEHUs W WCIIONIB30BaHUS 0oJiee TIIyOOKHX
r€OMETPUYECKUX 3HAHUW M ACHCTBUM, CHEUUPUUYHBIX T€OMETPUU, U HEOOXOAUMBIX
JUISL YCTICITHOTO TMPO(ECCHOHATLHOTO 00pa30BaHMs, CBSI3aHHOTO C HCIIOJIb30BAaHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMU 3aJja4yaMu  Kypca TeOMETpUU Ha YIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH ¥ YCUINBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacllMpeHrue MPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIBTYpHI
1 (OPMHUPOBAHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAFOIIIM MUPOM;

dbopMupoBaHUe IPEACTABICHUS O MIPOCTPAHCTBEHHBIX (PUTYpax Kak O BaXKHEUIINX
MaTeMaTUYECKNX MOJENAX, IMO3BOJISIONIMNX OMUCHIBATH W HM3Yy4YaThb pa3HbIC SBJICHUS
OKPY’KalolIEro MHUpa, 3HAHWE TMOHATHITHOTO afmapara no pasziaeny «CTepeoMeTpusi»
y4eOHOr0 Kypca reOMEeTpHH;

dbopMupoBaHE YMEHHs BIAJETh OCHOBHBIMH IMOHSATHSMH O MPOCTPAHCTBEHHBIX
durypax M HMX OCHOBHBIMM CBOWCTBaMH, 3HaHUE TeopeM, (opMyn U ymeHue
WX TMPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOJUTh HECTAHJAPTHBIE CIIOCOOBI
pelieHns 3a1ay;

dbopMupoBaHre YMEHHS paclio3HaBaTh Ha YePTekaxX, MOJICIISIX U B pealbHOM MHUPE
MHOTOTPAaHHUKU U T€Ja BPALEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

dbopMupoBaHrUE TOHUMAHUS BO3MOXXHOCTH aKCHUOMATHYECKOTO IOCTPOCHUS
MaTeMaTHYeCKUX  Teopui, QopMHUpOBaHHWE TIOHUMAHUS  POJM  AKCHUOMATHKHU
IIPY NPOBEACHUH PACCYKIACHUN;

dbopMupoBaHUEe YMEHHS BIAJETh METOJIaMH JIOKa3aTelIbCTB W aJrOPUTMOB
pelIeHns, YMEHUSI UX MPUMEHSATb, MPOBOJAUTH JOKA3aTEIbHBIE PACCYXKIEHUS B XOJ€
pelieHrs CTEePEeOMETPUYECKUX 3ajlad W 3aj]ad C MPAKTUYECKUM COJIepKaHUEM,
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dhopMUpOBaHHUE TIPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTEIbCTB IMPH OOOCHOBAHUH
MaTeMaTUYECKUX YTBEP)KJICHUM W POJIM aKCMOMATHUKU B MPOBEICHUM JETYKTUBHBIX
pacCy X IEHUI;

Pa3BUTHE U COBEPILICHCTBOBAHUE UHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
oOydJarommxcs, MO3HABATENLHON  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX  YMEHHI,
KPUTHYHOCTH MBILJIEHUS, UHTEPECA K U3YUYEHUIO TEOMETPHH;

(dopMmupoBaHrue (YHKIMOHAJIBHON TIPaMOTHOCTH, pPEJIEBAHTHOW T'€OMETPHUHU:
YMEHUS PpAClO3HAaBaTh MPOSBICHHUS TEOMETPUYECKUX TOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEATbHBIX J>KU3HEHHBIX CHUTYallUSX W TPU HU3YYCHUU JAPYrUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEW, MOAECIIUPOBAHUS
peaNbHBIX  CUTyallMii, WCCIEeNIOBaHUS TOCTPOEHHBIX MOJIENe, HWHTEpHpeTaluu
MOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHM  COZACpKATEIbHBIMH JMHUSMU yueOHoro Kkypca «['eomerpus»
B 10-11 «kmaccax saBusitorcs: «lIpsiMble W IJIOCKOCTM B MPOCTPAHCTBEY,
«Mmuororpanaukn», «Tena BpameHus», «BeKTOpsl U KOOPAUHATHI B MPOCTPAHCTBEY,
«/IBM)KEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe B DPI'OC COO TpeboBaHMEe «yMETh OIEPUPOBATH
MOHATUSMIY», PEJIEBAHTHBIX T'€OMETPUU Ha YIIIyOJIEeHHOM ypoBHE oOydenus B 10-11
KJIaccaX, OTHOCHUTCS KO BCEM COJIEpKATEeIbHBIM JIMHUSAM y4eOHOTO Kypca,
a GopMHpPOBaHKE JJOTUYECKUX YMEHHI pacrpeensieTcsi He TOJIbKO MO COJEPKATENbHBIM
JUHUSAM, HO W 1o rojgaM oOyueHus. ConepkaHue oOpa3oBaHHs, COOTBETCTBYIOLIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepasbHOM  paboueld  IPOrpaMMbl,
pacnpelieIeHHbBIM 10 rojaM OOy4YeHHMs, CTPYKTYPHUPOBAHO TakUM OO0pa3oM, 4YTOOBI
KO BCEM OCHOBHBIM, TMPUHIMIHAILHBIM BOIMpOcCaM OOydYaroniuecss o0paiainch
HEOJHOKPAaTHO, YTO TIO3BOJIAET OPraHMW30BaTh  OBJAJCHUE TE€OMETPUUYECKUMU
MNOHATUSMUA W HaBBIKAMHM TIOCIEOBATEIbBHO W IMOCTYNATEIbHO, C COOJIOAECHUEM
MPUHITMIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHHWS BKJIIOYaTh B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOy4YaromMXCcs, pacliupsis U yriayosss ee, oOpa3ys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

[lepexon k M3y4EHUIO TE€OMETPUH HA YTIyOJICHHOM YPOBHE MO3BOJISET:

co3aarh ycaoBus it nuddepeHuanuu o0y4eHus, TOCTPOCHUS WHIANBUY ATbHBIX
0o0pa3oBaTeIbHBIX MPOrpaMM, OOECHEeUUTh  YIIIyOJIEHHOE M3yYeHHUE TeOMETpUU
KaK COCTaBJIsAOIIeH yueOHoro npeamera «MaTeMaTukay;

NOJATOTOBUTHh OOYYarOIIMXCsl K MPOJOJDKEHUIO M3YYEHHS] MAaT€MATUKU C YYETOM
BbIOOpa Oynymied mnpodeccun, oOecrneunBasi TPEEMCTBEHHOCTh MEXAy OOIIUM
1 po(eccuoHaIbHBIM 00pa30BaHUEM.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX [IJIi M3yYEHHUS Yy4eOHOTO Kypca
«I"'eometpus» Ha yraybnaeHHoMm ypoBHe, — 204 gaca: B 10 xmacce — 102 gaca (3 yaca
B Heneno), B 11 kmacce — 102 gaca (3 yaca B HeieIio0).
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COAEPKXAHME OBYUYEHMUSA

10 KUIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSITUSA CTEpeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHYECKOM MOCTPOCHHHM CTEPEOMETPHUM: aKCUOMBI CTEPEOMETPHUH
Y CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue nOpsAMBIX B IPOCTPAHCTBE:  IEpPECEKArOIIMeECH,
MapajyieJIbHbIE U CKpELIMBAOIIMECH NpsiMble. [IprU3HaKu CKpEIMBAIOMIMXCS NPSIMBIX.
[TapaiuteTbHOCT MPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MApaUICIbHBIC MPSMbIC
B IIPOCTPAHCTBE, NAPAUICIIBHOCTh TPEX MNPSIMBIX, MapaUICIIbHOCTh NPSIMON U
wiockoctu. llapanienbHoe M LEHTpalbHOE NPOEKTHpPOBaHUE, H300paxeHue Quryp.
OCHOBHBIE CBOWCTBA MapajyIeIbHOTO TNPOEKTUpOBaHus. HM3o0paxkenue Quryp B
[apaJuIeIbHOW NMPOEKIUU.  YTIIbl € COHANPAaBJIECHHBIMU  CTOPOHAMH,  YIOJ
MEXJy  HOpsAMBIMH B MOpoCTpaHCTBE. [lapamienbHOCTh IMIJIOCKOCTEW: MapajlielibHbIC
IJIOCKOCTH, CBOMCTBA MapajulesIbHBIX IUIOCKOCTEW. lIpocreiime npocTpaHCTBEHHBIE
(GuUrypsl Ha MJIOCKOCTH: TETPA3P, NapalieIenunea, IOCTPOSHUE CEYEHU .

[lepnieHAUKYISPHOCTh MNPSIMOM W TUIOCKOCTH: TEPHEHAUKYJISPHBIE MPSIMbIC
B IIPOCTPAHCTBE, MPAMBIE NTapaJUIEIbHbIE U NEPIEHANKYJIPHBIE K TUIOCKOCTH, IPU3HAK
MEPIEHANKYJISIPHOCTH MPAMOM U IUIOCKOCTH, TEOpEMa O MPSMOU NEPIECHAUKYISPHOU
mI0cKocTU. OpTOroHanbHOE MNPOEKTUpOBaHWE. llepneHauKynssp W HAKIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs
buryps Ha IJIOCKOCTb. [lepneHqUKyISIPHOCTH ITOCKOCTEN: IIPU3HAK
MEPIEHANKYJISIPHOCTH JBYX ILNIOCKOCTEN. Teopema o TpeX NEPHEHIUKYISPaXx.

VYriabl B NPOCTPAHCTBE: YroJl MEXKIy MPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIA YIOJ,
JIMHEWHBIA yroa JBYTpaHHOTO yria. TpexrpaHHblii 1 MHOrorpaHHeie yribl. CBoiCTBa
IUDJIOCKAX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CUHYCOB JUISI TPEXTPAHHOTO yTJIA.

MHoOrorpaHHUKHU

Buibl MHOTOTpaHHUKOB, pa3BepTKa MHOrorpasHuka. [Ipusma: n-yronsHas npusma,
npsiMasi ¥ HaKJIOHHAas TpU3MbI, OOKOBass W TIOJIHAs TIOBEPXHOCTh MPHU3MBIL.
[Tapayenenunesn, NpsSMOYTOJBHBIM INapajulejenunes U ero cporcrea. Kparuaiimue
IIyTH Ha MOBEPXHOCTH MHOTOrpaHHHKa. Teopema Oisiepa. [IpocTpaHcTBEHHAst Teopema
[Iudaropa. [upamuaa: n-yrojapHas nupamuja, NPaBUIbHAs U yCEYEHHAs MUPAMUJBIL.
CpoiictBa pebep U OOKOBBIX TIpaHed MNpaBWIbHOM mnupaMmuibl. [IpaBunbHbIE
MHOTOI'PDAaHHHMKM: TpaBWJIbHAas NpU3Ma M M[PaBWIbHAS IUpamMuia, IpaBUIIbHAs
TpeyrojbHas MUpaMuAa U NpaBUIbHBIA TeTpa’ap, KyO. [IpeacraBnenne o npaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3Ip, JOACKA AP U UKOCAP.

BblunciieHne 31€eMEeHTOB MHOTOIPaHHHUKOB: pebpa, AuaroHanu, yrisl. llnomanb
OOKOBOW IMOBEPXHOCTU U MOJHON MOBEPXHOCTH MPAMOM MTPU3MBI, IJIOIIA/1b OCHOBaHUH,
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TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU Tpu3Mbl. [lnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIBHOW MUPAMHUJIbI, TEOPEMA O IUIOMIAAN YCEUEHHOW MTUPAMU/IBL.

Cumme B IIPOCTPAHCTBE. DIIEMEHTHI IIpaBU

TpUS CUMMETPUU JIbHBIX

MHOT'OI'PaHH Cummerpuss B IIPaBUIILHOM CUMME

UKOB. MHOTOI'PaHHUKE: TpUS

napasuiesen CUMMETpUS IPABWIBHBIX IPU3M, IIpaBu

uresa, CUMMETPHS JILHOU
IUPAMHUIBI.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W MPOTUBOIIOJOKHO HAIPABICHHBIC
BEKTOpbI. PaBEeHCTBO BEKTOpOB. [leHCTBUSI C BEKTOpAaMM: CJIOKEHHE W BBIYUTAHUE
BEKTOpPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHME BEKTOpa Ha uuncio. CpoiicTBa
ClIoXeHus1 BeKTopoB. (CBOHCTBa yYMHOXEHUs BeKTopa Ha uucio. I[loHsTue
KOMIUIaHapHble BEKTOpHl. IIpu3Hak KoOMIUIaHApHOCTH Tpex BeKTOopoB. IIpaBuio
napaienenunena. Teopema O pa3IOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. lIpsMoyronpHasg cucrema KOOpAMHAT B HpocTpaHcTBe. KoopauHaTel
BekTOpa. CBsA3b MEXIAy KOOpAMHATAMHU BEKTOPA W KOOPJAMHATAMH TOYEK. YTOJI MEXIY
BekTOpaMu. CKaJIsIpHOE IPOU3BEACHUE BEKTOPOB.

11 KUIIACC

Tesia Bpalmenust

[ToHsTHS:  IMWIMHIPUYECKAss  TOBEPXHOCTh,  KOHHWYECKAass  IMOBEPXHOCTH,
chepuueckasi MOBEPXHOCTh, OOpa3yrolIue MoBepxHOCTeH. Tena BpallleHUs: MWIHHJAD,
KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxenue cepbl U MI0CKOCTH,
KacarelbHasg IUIOCKOCTh K cdepe. M3o00pakeHue Ten BpalleHHs] Ha TUIOCKOCTH.
PazBeptka nununapa u konyca. CummeTrpus chepsl U mapa.

O6beM. OcHOBHBIE cBOMCTBa 00BEMOB Tell. Teopema 00 00beMe MPSMOYTOJIBHOTO
napajienenunena v ciuenctsus u3 Hee. O0beM MNpAMONW U HAKIOHHOW MPU3MBI,
UWIMHAPA, TUpaMUabl U KoHyca. O0BEM 11apa U MIapoOBOTr0 CErMEeHTa.

KoMOunaiuu ten BpaieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BriMcanHas B LUIUHID,
onucaHHas okojo mwiMHapa. Ilepeceuenue chepsl um mapa ¢ miockoctbio. Kacanue
mapa u cepbl MWIOCKOCThIO. [ToHSTHE MHOrOrpaHHUKA, OMHCAHHOTO OKOJO C(hephl,
cdepbl, BIUCAHHONW B MHOTOIPAHHUK WJIM TEJIO BPAILECHUS.

[Tnomans TOBEPXHOCTH WWIMHAPA, KOHycCa, IUIOMAnb chepbl U €€ YacTew.
[Togobue B npoctpancTBe. OTHOLIEHHE 00BEMOB, MIIOMIAJEH TOBEPXHOCTEN MOJOOHBIX
¢buryp. IlpeobOpazoBanue nmoaoous, TOMOTETHSI. Pemenue 3ama4y Ha
IJIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue cedeHUid MHOTOIPAHHUKOB M TEJ BpalICHUS: CEUYECHUs LUIUHApA
(mapamienbHO W MEPHEHANKYJISIPHO OCH), CEYEHUs] KOHyca (TapajyieIbHOe OCHOBAHUIO
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U IPOXOJIAIIEE Yepe3 BEPIIMHY), CEUEHUS 11apa, METOJIbI MOCTPOCHUS CEUYEHUN: METOA
CJIEI0B, METOJI BHYTPEHHETO IIPOCKTUPOBAHMS, METO/ IIEPEHOCA CEKYIIEHN IITIOCKOCTH.
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BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpaHcTBe. Onepanuu HajJ BEKTOpaMH. BEKTOpHOE YMHOYKEHHE
BEKTOpOB. CBONCTBA BEKTOPHOIO yMHOXXEHHMs. [IpsAMoOyronpHas cucteMa KOOpPIWHAT
B npoctpaHcTBe. Koopaunatsl Bektopa. Pasnoxenue Bekropa 1o 0asucy.
KoopanHaTHO- BEKTOPHBIN METO/ IIPU PEIICHUHA F€OMETPUYECKUX 3a/1a4.

JIBUKeHUsI B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. Otobpaxenus. /[Bmwkenus u paBeHCcTBO duryp. O0mme
CBOMCTBA JBW)KEHHMH. Buabl JIBUKEHUW: TMapaJUIEIbHBIM IEPEHOC, LEHTpajbHas
CUMMETpPHS, 3€pKallbHasg CHUMMETpPHs, TOBOPOT BOKpYr mpsimoil. IIpeoOpazoBanus
noaooOust. [Ipsimas u cdepa Diinepa.

INPEAMETHBIE PE3YJIbTATDBI

K koniy 10 kaacca oOyvaromuiicss Hay4YnuTCs:

CBOOOJHO ONEpPUPOBATH OCHOBHBIMHU IMOHSATHUAMH CTEPEOMETPUU MPU PELICHUU
3aJa4 U IPOBEJCHUN MAaTEMaTHYECKUX PACCyKICHUH;

IPUMEHATh aKCUOMBI CTEPEOMETPUM W CIEICTBUS W3 HUX IMPH PEIICHUU
reOMETPUYECKHUX 3a]1aY;

KJIaCCU(UIMPOBATh  B3aMMHOE pACHOJOKEHHWE TPSIMBIX B  MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AHHBIMH C yIJIaMU B IPOCTPAHCTBE:
MEX/ly NPSMBIMH B IPOCTPAHCTBE, MEXAY IPSIMOM U IJIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMHU;

CBOOOJHO pacrno3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (MpHU3Ma, MUpaMUIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJ1acCU(UIIMPOBATH MHOTOIPAHHUKH, BRIOWpasi OCHOBaHUS IS KllacCU(PUKalnu;

CBOOOJIHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C CEYEHHEM MHOI'OIPAHHUKOB
IUIOCKOCTBIO;

BBINIOJIHATh NApaJJIENbHOE, LEHTPAIBHOE M OPTOTOHAIBHOE IPOECKTUPOBAHHE
¢buryp Ha IIOCKOCTb, BBIOJIHATh U300pakeHHs! GUTYp Ha MIOCKOCTH;

CTPOUTh CEUEHHS MHOTOIPAaHHHUKOB pa3JW4YHbIMM METOJAMH, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY,
cOOKYy, CHU3Y;

BBIUMCIIATH IUIOIAAM TIOBEPXHOCTEW MHOTOTPaHHMKOB (IIpU3Ma, NHpaMUia),
reOMETPUYECKUX TEJ C MPUMEHEHHEM (popmy;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: CHUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TIOCKOCTh CUMMETPUU (DUTYPBI;

CBOOOJHO  ONEpUPOBaTh  IMOHSATUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATD JIEUCTBUSI HAJl BEKTOPAMH;

pemarh 3aJla4yi Ha J10Ka3aTebCTBO MAaTEMAaTUYECKUX OTHOLIEHUN M HaXOXIACHHUE
F€OMETPUYECKUX  BEJIMYMH, NPUMEHSAS  U3BECTHBIE  METOABI IPU  PEIICHUU
MaTE€MaTUYECKUX 3a]1a4 MOBBILIEHHOIO ¥ BBICOKOI'O YPOBHSI CII0)KHOCTH;
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IPUMEHATh  NPOCTEHUIINE  IPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATD, npeoOpa3oBbIBaTh U MHTEPIIPETUPOBATH uH(pOpMaIHIo
O TPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, NPEACTaBICHHYI0 Ha dYepTrexax
Y PUCYHKAX;

IIPUMEHSTh TOJIYYEHHBIE 3HAHUS HA IPAKTHKE: CPAaBHUBATh W AHAIM3UPOBATH
peanpHbIE CUTyalluM, IIPUMEHATh W3YyYECHHBIE NOHATHA B IPOLIECCE NOMCKA PEIICHUSA
MaTeMaTU4YeCKu CPOPMYIMPOBAHHON MPOOIEMBbI, MOJECIUPOBATh pEalbHbIE CUTYyalUU
Ha S3bIKE TEOMETPHUM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM
Ir€OMETPUYECKUX MOHATHUH W TEOpeM, armapaTra ajireOpbl, pelarbh MNPaKTHYECKHE
3a/1a4, CBSI3AHHBIE C HAXOKJIECHUEM IT'€OMETPUUECKUX BEJIUYMUH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUU KaK COCTaBHOU
yacTH (PyH/IaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K xoniy 11 kiaacca oOyyaromuiicss Hay4YnuTCs:

CBOOOJIHO ONIEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C ITUIMHIPUYECKOMH,
KOHUYECKOH U ChepruuecKOi MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI MOTYUYEHUS;

OIEPUPOBATH IOHATUSMHU, CBI3AHHBIMU C T€JIaMU BPAIICHUS: [IMJIUHAPOM, KOHYCOM,
ctepoii u mapom;

pacno3HaBaTh Tella BpauleHus (UWIMHAP, KOHYC, cdepa M 1ap) U OOBACHSTH
CIIOCOOBI MOTYUYEHUS TEJT BPAICHUS;

KJIacCU(DUITMPOBATH B3aUMHOE PACIIONIONKEHUE C(HEPhI U TIIOCKOCTH;

BBIYUCIISITh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallleHUs,, 00bEeMbI
U IUIOIIAIA TOBEPXHOCTEM MHOTOTPAHHHUKOB W TEJNl BPAIEHUS, T€OMETPUUECKUX Tell
C IPUMEHEHHEM (POPMYJI;

CBOOOJIHO OIEPUPOBATh TOHSATUSIMH, CBS3aHHBIMH C KOMOHWHAIMSIMU Tell
BpaIleHUs] ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B cepy W OINMUCaHHBIN
okoJi0 cepsl, chepa, BOUCaHHASE B MHOTOTPaHHUK WIH TEJIO BpallleHuUs;

BBIYHCIIATh COOTHOIICHHS MEXIy IUIOMAAsIMUA TIOBEPXHOCTEH U oO0beMaMu
MOJOOHBIX TENT;

U300pakaTh HM3y4aemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE UYEPTEXKH
U3 PUCYHKOB MPOCTHIX 00bEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHUSI
TeJ BpaIlleHUS,

U3BJICKATb, UHTEPIPETUPOBATH u peoOpa3oBLIBATH uH()OpMAITHIO
O TPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, NPeACTaBICHHYIO Ha YepTekax
U PUCYHKaX;

CBOOOZHO OTEepUPOBATH MOHSATUEM BEKTOP B

MIPOCTPAHCTBE; BHITIOJIHATH ONEpaIliy Ha/l BEKTOPAMH,

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemarh TeOMETPUYECKHUE 3aJaud Ha BBIYUCICHHE YIJIOB MEXAYy MNPSIMbIMU
U IUIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/Ia MPHU PEIICHUU;
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CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C JABHKECHHUEM B MIPOCTPAHCTRBE,
3HaTh CBOMCTBA ABUKCHUIA;

BBITIOJHATHh M300paKeHUSI MHOTOTPAHHUKOM W TEJl BPAIICHHS TPU MMapaieTbHOM
nepeHoce, IMEHTPATLHON CHMMETPHUH, 3ePKATbHONH CHMMETPUH, TIPH TTOBOPOTE BOKPYT
psAMOii, MpeoOpazoBanHmsl MO00MUS;

CTPOUTh CEUCHHUS MHOTOTPAHHWKOB W TEJI BpAICHUS: CCEUCHHS IUIUHIpPA
(mapaJuienbHO Y MEPIEeHIUKYJISIPHO OCH), CEUEHHsI KOHyca (MapauieibHOE OCHOBAHUIO
Y TIPOXOJIAIIee Yepe3 BEPIIUHY), CEUCHHUs 1Iapa;

HCIIOJIb30BaTh METOJIbI TIOCTPOCHHS CEUCHUI: METO/] CJIEIOB, METO/I BHYTPEHHETO
MIPOCKTUPOBAHMUSI, METOJ] IIEPEHOCA CEKYIIECH MTOCKOCTH;

JTIOKa3bIBaTh TCOMETPUUYECKHIE YTBEPIKICHUS;

NPUMEHSTh TEOMETPHUYECKHE (aKThl JUIsl PEIICHHS CTEPEOMETPUUYCSCKHUX 3ajad,
MIPEAIOJIAralouX HECKOIBKO IMAroB PEIICHHS, €CINW YCIOBUS TNPUMEHCHUS 3aJ1aHbl
B SIBHOM U HESABHOU dopme;

pemarh 3a/la4yi Ha J10Ka3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUN W HAXOXKICHHUE
reOMETPUYECKUX BEIUYUUH;

MPUMEHSThH MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHUKAITMOHHBIC CUCTEMBI
P PEIICHUU CTEPEOMETPUICCKUX 3a1a4;

NPUMEHSTh TOJyYCHHBIC 3HAHUS HAa TPaKTUKE: CpPaBHUBATh, aHAJIU3UPOBATH
MW OIICHUBATh peajbHbIE CHUTyallUd, TPUMEHATH H3yUYCHHbIE TIOHSATHUS, TEOPEMBI,
CBOICTBA B TIPOIlECCE TIOMCKA PEHICHUS MaTeMaTHudecku CcHOpPMYITUPOBAHHON
poOJIeMBbI, MOJACIIUPOBATh PEAbHBIE CUTYallMM Ha SI3bIKE T'€OMETPHHU, HCCIIECIOBATh
MOCTPOCHHBIC MOJCIIM C HCIIOJIb30BAHUEM T'€OMETPUUYCCKUX TIOHATHH W TEOPEM,
anmapara aiareOphl, pemaTh MPAKTUYSCKHUE 3aJadi, CBS3aHHBIE C HaXOXJIEHHUEM
r€OMETPUICCKUX BEIHYNH;

UMETh MPEICTaBICHUs] 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
JacTH (yH/IaMEHTA Pa3BUTHSI TEXHOJIOTHIA.
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10 KUIACC
Ha3zBanue Kommuect OCHOBHBIE BUJIbI ICATEIBHOCTH
OCHOBHOE COJIEp’)KaHKE
paznena (TeMbl) BO yqarmxcs
Kypca 4acoB
Beenenue B 23 OcHOBHbIE OrnpenensiTe MI0CKOCTh Kak
CTEPCOMETPUIO IPOCTPAaHCTBEHHBIE (PUTYPBI. durypy,

[ToHsiTHS cTEpeoMeTpUn: TOUKaA,
npsiMasi, IIO0CKOCTb, TPOCTPAHCTBO.
OcHOBHBIE MpaBUIIa U300pAKEHUS

Ha PUCYHKE ILTIOCKOCTH,
napauieNIbHBIX MPSIMBIX (OTPE3KOB),
CEpEINHBI OTPE3KA.

[TonsTus: IepeceKaromecs
IIJIOCKOCTH, IIepeCEKaroInecs
npsiMast 51 IJIOCKOCTB;
MTOJIYIIPOCTPAHCTBO.

MHororpaHHUKH, H300paxKeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIIUX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CIICJICTBUS U3 HUX.

CriocoObI 3a1aHus IPSIMBIX
U TUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYeHMsI IPSMBIX U TIOCKOCTEH.

B KOTOPOW BBIITOJIHSAETCS
IaHuMeTpus. Jlenats npocrenime
JIOTUYECKHUE BBIBOJIbI U3 aKCHOMATUKH
MIJIOCKOCTH.

[IpuBOAUTE pUMEPHI PEATBHBIX
00BEKTOB, UCATU3ANEN KOTOPBIX
SIBJISIFOTCSI aKCUOMBI TEOMETPHH.

N3yuars, IpUMEHATh TPUHIUIIBI
MOCTPOEHUS CEUCHMUIA.

Hcnonp30BaTh 11 TIOCTPOEHUS
CCUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MTPOCKTUPOBAHUS,
METOJ IIEPEHOCA CEKYIIEN
MIJIOCKOCTH.

Pemate crepeomerpuueckue
3aJla4d: HA ONPEJCICHUE BUIA
CeueHUs

Y HaXOXJICHUE €ro TUIOLIA/IN.
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Ceuenus. 300paxeHue ceueHuit AKTyanu3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.

Hcnonp30BaTh pu penieHun
3aa4
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nupamMubl, Kyoa v MPU3Mbl, KOTOPbHIE
POXOJIAT Yepe3 ux peodpa.
N300pakeHne nepeceyeHms
MTOJY4YEHHBIX IIIOCKOCTEM.
PackpaimBanye noCTpOCHHBIX
CEYEHUI pa3HbIMU I[BETAMM.

Meron ciie10B 1Jisi HOCTPOEHUS
ceyeHuid. CBOICTBA MepeceUYeHUI
NpSAMBIX U TUIOocKocTel. IlocTtpoenue
CEUYECHMI B MUpaMuie, Kyoe o Tpem
ToukaMm Ha pedpax. Co3nanue
BBIHOCHBIX YE€pPTEKEU U 3aIUCh
11aroB MOCTPOCHHUSL.

[ToBTOpEHME UNTAHUMETPHH.
Teopema 0 mpoNOPIUOHATBHBIX
otpe3kax. [Togobue
TPEYTOJIbHUKOB.

Teopema MeHnenasi. Pacuetsl

B CEUCHMSIX HA BEIHOCHBIX YEPTEIKAX.
Hcropus pazButus

TUTAHUMETPUH U CTEPEOMETPUU

CJIeIyIOIIUE TIaHUMETPUYECKHE
(bakThl ¥ METOJIBI:

Teopemer Darneca

Y O NIPONIOPLUMOHAIBHBIX OTPE3KaX.
AJITOPUTM JIETIEHUSI OTPE3Ka

Ha 71 PaBHBIX YaCTEM.

Teopema Menenasi.
PaBHOOCIpEHHBIN

TPEYTOJIbHUK.

PaBHOCTOpOHHMM

TPEYTOJIbHUK.

[IpssMOyroJIbHBIN

TpeyroJbHUK. CBOKCTBO

CpEHEN JINHUH

TPEYroJIbHUKA.

CBOICTBO OMCCEKTPUCHI yIJIa
TPEYIrOJIbHUKA.

CBONCTBO M€IMaH TPEYroJbHUKA.
[Tpu3Haku no100Ms TPEYTOIBHUKOB.
[TonyuaTs npencTaBieHus

00 OCHOBHBIX dTanax pa3BUTHUS
reOMETPUU KaK COCTaBHOW 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI

Bzanmuoe
pacmoJIOKEHUE MPAMBIX
B IPOCTPAHCTBE

B3aumHoOe pacnionoxeHue

MPSMBIX B IPOCTPAHCTBE.
CkpemuBaronmecs

npsiMble. [Ipu3HaKu CKpenuBarOIUxcs

Knaccudumuponars

B3aMMHOE PaCIOJIOKEHNE
IPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS




OenepanpHas paboyas nporpamma | Marematuka. 10-11 xmacenl (yriyOiieHHBIN

MPSMBIX. PUCYHKAMU U IPUBOJS
[TapannenbHbie TIPAMBIE IIPUMEPHI U3 PEATBHOU )KU3HU.
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B pocTpaHcTBe. Teopema

O CYILLECTBOBAHUHU U €IMHCTBEHHOCTH
MPSMOM NapaJuIeIbHOU TAHHON
IIPSAMOM, IPOXOIALLEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKallen

Ha TaHHOM IIPSAMOM.

Jlemma 0 nepecedyeHun napajuieIbHbIX
IPSAMBIX TUIOCKOCTRIO. [lapannensHocTh
Tpex npsMbIX. Teopema o Tpex
NapaJlJIeIbHBIX IPSIMBIX.

TeopeMa 0 CKpeIMBaOIUXCS IPSIMBIX.
[TapaiennbHOE TPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NAPaJJIEIBHOTO
npoektupoBanus. M3o0paxenue
pasHbIX (GUTYp B MapasienbHON
IIPOEKLUH.

[{eHTpasIbHASI TPOCKLU.

VYroi ¢ coHanpaBIeHHBIMU CTOPOHAMH.
VYTros MeX) Ty IPSIMBIMU.

3agaun Ha

JI0Ka3aTeNbCTBO U

MCCIIEJOBAHUE, CBA3AHHBIC

C PACHOJIOKEHUEM

IIPSAMBIX B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpPEMY

0 CyILIECTBOBAHUH u
€AUHCTBEHHOCTH  I1apaJuIeJIbHOU
MPSIMOU, MPOXOAAIIECH YEPE3 TOUKY
IIPOCTPaHCTBA

Y HE JeXallen Ha JpYrou npsiMou;
JEMMY O MIEPECEUEHUH TIIIOCKOCTH
JBYMS TapaJlJIEIbHBIMU IIPSIMBIMU;
TEOpPEMY O TpeX NapajuIeIIbHbBIX
IPSIMBIX.

Jloxa3bIBaTh NMpU3HAK
CKPELIUBAOIINXCS MPSAMBIX,
TEOPEMY O CKPEIIUBAIOIINXCS
IPSIMBIX.

JloKka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIIPABICHHBIMU
ctopoHamMu. OOBIICHATD, YTO
Ha3bIBACTCS M1APAJUIEIbHBIM U
LEHTPAJIBHBIM IIPOEKTUPOBAHUEM U
KAK BBITIOJHACTCS IPOEKTUPOBAHUE
¢buryp Ha miockocTh. Jloka3piBaTh
CBOWCTBA MapajuIeIbHOIO
IIPOEKTUPOBAHMUSL.

N300paxkath B mapauienbHOR
IIPOEKLINH Pa3HbIE TEOMETPUUECKHUE

burypsl.
Pemmath crepeoMeTpuuecKue 3aauu
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Ha JO0Ka3aTCJIbCTBO U UCCIICA0OBAaHHUC,
CBA3aHHBIC C PACIIOJIOKCHUCM
IIPAMBIX
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B IIPOCTPAHCTBE.

[IpoBoUTH

JI0Ka3aTeIbHbIe

paccykJieHus Mpu

pelieHun

FEOMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACTOJI0KEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBATh, AHAIU3UPOBATH

U OIICHUBATh YTBEPXKICHUS C
LEIbI0  BBISBICHUS  JIOTUYECKU
KOPPEKTHBIX UM  HEKOPPEKTHBIX

pacCykJICHUMN.

MonenupoBatb peabHbIE
CUTYyallWH, CBSI3aHHBIC co
B3aUMHBIM

PaCIIOI0KEHUEM MPSMBIX
B [IPOCTPAHCTBE, HA SI3bIKE T€OMETPHH.
HccnenoBatk NOCTPOEHHBIE

MOJIENIM C UCIIOJIb30BAaHUEM
FEOMETPUYECKUX

MOHATUH U TEOpEM, anmnapara aareOpsi,
U (POBBIX PECYPCOB.

[Tosyuars npencrasiieHue

0 LIEHTPaJIbLHOM

MPOEKTUPOBAHUU U 00 UCTOPUH

paboT Mo TEOPUHU MEPCIEKTUBBI
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[TapaitenbHOCTH 8 [ToHsTHA: TApATIENBHOCTD KnaccudunmpoBats B3auMHOe

IPSAMBIX U TUIOCKOCTEN IIPSAMOU U TJIOCKOCTH B pacIonoKeHue NpsMON U

B IIPOCTPAHCTBE IIPOCTPAHCTBE. IIJIOCKOCTH B MPOCTPAHCTBE,
[Ipu3Hak mapayneabHOCTH MPSIMOM IPUBOJS
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U 1ockoctu. CBoiicTBa
MapajiyIeIbHOCTH IIPSMOU U
IJIOCKOCTH.

['eomeTpuueckue 3agauun

Ha BBIYUCJIEHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAJUICITBHOCTHIO
MPSIMBIX U TUIOCKOCTEN B
npoctpadcTBe. [locTpoeHue ceuenus,
MPOXOISIIIETO YePE3 JAHHYIO MPAMYIO
Ha YEPTEkKE U NMapajIeIbHOr0 APYrom
IIPSIMOM.

Pacuer orHomienuu. [lapamiensHas
MPOEKIINS], IPUMEHEHHE

JUISL IOCTPOCHUST CEUCHU U

Ky0a 1 mapasuiesienure/a.

CaolicTBa napayienenunena u
npu3Mmsl. [TapannenbHble IIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH JBYX
IJIOCKOCTEMN.

Teopema 0 mapaieIbHOCTH

Y €IMHCTBEHHOCTH TJIOCKOCTH,
MPOXOSIIEN YepE3 TOUKY,

HE MPUHAJIEKAITYI0 JaHHON
IIJIOCKOCTH U CIEACTBUS U3 HEE.
CBoliCTBa MapajuIeIbHBIX
IIJIOCKOCTEN: O MapajuIeIbHOCTH
MPSIMBIX TIEPECEUEHUS TIPU

COOTBETCTBYIOLIME
IIPUMEPBI U3 PEATIbHOU

YKU3HU.

®opmMynUPOBATH ONPEICIICHUE
MapajyIeIbHbIX MPAMOM U IIOCKOCTH.
Jloka3bIBaTh NpU3HAK

0 MapajuIeIbHOCTH

PSAMOM U IIJIOCKOCTH;

CBOWCTBA

MapaJyICIbHOCTH IIPSMOU U IIJIOCKOCTH.
Pemate crepeomerpruueckue 3a1aun
BBIUMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAJUIEIIBHOCTHIO
MPSMBIX U IUIOCKOCTEN B MPOCTPAHCTBE.
Pemats npaktrdeckue 3amadn

Ha [TIOCTPOCHUE CEYEHU HA YepPTExKAX
TETPAdIpa U napasuiesenuneaa.
Pemate crepeomerpruueckue 3a1auu,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHHUI
IJIOCKOCTBIO.

[IpoBOIUTH TOTHYECKH KOPPEKTHBIE
JIOKA3aTENbHBIE PACCYKICHUS

MIPY PELICHUU TEOMETPUUECKUX 3a]1a4
CBSI3aHHBIX C MAPAJIETBHOCTHIO
IJIOCKOCTEH.

CpaBHUBATh U aHATU3UPOBATH
peaJibHbIE CUTYALINH,
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MEPECEUCHUHN JIBYX MapajuieNbHbIX CBSA3aHHBIE C
MJIOCKOCTEN TPETheit; 00 0Tpe3Kax [apaJJIEIbHOCTBIO IPSAMOU
napasuiesIbHbIX MPSMBbIX,
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3aKJIIOUYECHHBIX MEXKIY
[apajuIeNIbHbIMU  TUIOCKOCTSIMH; O
MEPECEYEHNH TMPAMOM C  JIBYMS
IapajuleIbHbIMU TUIOCKOCTSMHU

H IINIOCKOCTU B IIPOCTPAHCTBCE,
MOJICIIMPOBATh PCAJIbHBIC CUTYAlINH,
CBA3AaHHBIC C MMapaJJICIIbHOCTBIO
prIMOﬁ " IIJIOCKOCTH B
IMPOCTPAHCTBC, HA A3BIKC TCOMCTPUHN

[TepnienauKy s pHOC
Thb MPSIMBIX 5
IUIOCKOCTEH B
MIPOCTPAHCTBE

25

[ToBTOpEHUKE: TEOpEMaA

[Tudaropa Ha MIOCKOCTH,
TPUTOHOMETPUS

MPSAMOYTOJIBHOIO

TPEYTrOJIbHUKA.

CpoticTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajuienenunena. Berancnenue mimH
OTPE3KOB B KyO€ U MPSAMOYTOIbHOM
napajuieIenunese.
[lepnieHAUKYIJISIPHOCTD

MPSIMOM U TIJIOCKOCTH.

ITpusnax

MEPIEHINKYJIAPHOCTH

IIPSAMOM U IIJIOCKOCTH.

Teopema o

CYILLIECTBOBAHUH U
€IUHCTBEHHOCTH PAMOH,
MPOXOISIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIIEHAUKYJISIPHOUN K IUNIOCKOCTH.
[I;mockocTu

AKTyanu3upoBaTh (paKThl U METO/IbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHH.
DopMyIMpOBaTh

OIIPEJEIICHHUS:

NEPIEHANKYJIAPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEIEIECHNE NPAMOU,
NEPIEHINKYJISIPHON K TUIOCKOCTH.
JIoKa3bIBaTh: JIEMMY

0 NEPHEHAUKYIAPHOCTH ABYX
NapajuIeNIbHBIX MPSAMBIX K TPEThEU
IPSAMOI; TEOPEMBI O CBSI3U MEXKIY
[1apaJuIeIbHOCTBIO MPSAMBIX U UX

NIEPIEHINKYJIAPHOCTBIO K
IJIOCKOCTU. JlOKa3bIBaTh: TEOpEMY,
BBIPAXKAIOIIYIO IIPU3HAK
NEPIEHANKYJIIPHOCTH

MPSIMOU U TJIOCKOCTH; TEOPEMY

0 CYILIECTBOBAaHUHU U €IMHCTBEHHOCTHU
MPSMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY ¥ NEPIEHAUKYJIIPHON K TaHHOU
IIJIOCKOCTH.
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Y NIEPIEHIUKYJIIPHBIE UM N3006paxarh B3aMMHO
npsiMasi B MHOIOIPAHHMKAX.
[leprieH UKy IISIp 51
HaKJIOHHasl. [TocTpoenue
NEPHEeHANKYJIApa U3 TOYKHU

Ha MPSMYIO.

Teopema o Tpex NeprneHANKYIsIpax
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(mpsimast 1 oOpaTHas).

Yron Mex1y CKpeIMBaroIMMHUCS
npsmeimu. ITonck
NEPIEHANKYJIIPHBIX MPSAMBIX C
MTOMOIIBIO MEPIIEHANKYISIPHBIX
1ockocted OpTOroHaIbHOE
IIPOEKTUPOBAHHUE.

[loctpoenne  ceyenuit  Kyoa,
IIPU3MBI, IPABUIBHON MHUPAMHJIBI C
IIOMOII[BIO OPTOTrOHAJIBHOMN
IIPOEKIIUH.

CummeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO INTOCKOCTH. [l1tockocTn
CUMMETPHUM B MHOTOTPaHHHUKAX.
[Ipu3Hak nepreHIuKyJJIIpHOCTH
IIPSAMOM U IJIOCKOCTH KaK CIICJICTBHE
cumMmeTpui. [IpaBunbHbIe
MHOT'OI'PAHHUKHA

Pacuer paccTostHuil OT TOUKH

70 110cKocTH. CIocoObI OITyCTUTH
MEPIEHINKYJISAPBI: CHMMETPUS, CABUT
TOYKH MO NapaJUICIIbHON MPSMOM.
CIBur Mo HeMmapaIeNbHON NPSIMOH,
VU3MEHEHHE PACCTOSHUMN

NEPHEHANKYJISIPHBIE
NPSMYIO U IJIOCKOCTb.
DopMyIMpOBaTh CBOWCTBO
NEePHEHIUKYJISIpa 10

OTHOILLIEHUIO K TUIOCKOCTH.

[Tonyuath npesicTaBieHUE O 3HAYECHUH
NepHeHANKYJIApa Uil Ipyrux odnacrei
Hayku ((pu3KKa, SHEPreTUKa, Ja3epHbie
TEXHOJIOTUH), B PEATIbHON KU3HU
(TexHUKa, OKpy Karouas

oOcraHoBKa). Jloka3biBaTh
YTBEPKIECHUS, CB3aHHBIE C
MPOEKIMEN NPSIMOX HA TJIOCKOCTb,
HENEePHeHAUKYIISIPHYIO K 3TOI
npssMou. J[oka3bIBaTh TEOPEMY O TPEX
NEPIEHIUKYJISIpaxX U TEOPEMY
o0paTHYIO0 TeopeMe O Tpex
NEPHEHANKYIISIPaX.

[TonyyaTe npencraBieHue

00 OpPTOrOHAILHOM IPOEKTHPOBAHUU.
Jloka3bIBaTh TEOPEMY O MPOEKIIMH
TOYKHU HA MPAMYIO.

Pematp CTEPEOMETPUIECKUE
3a7a4H, CBSA3aHHBIE C
NEPIEHIUKYJISPHOCTBIO MPSMOU U
IIJIOCKOCTH.

Pematp MIPUKJIATHBIE
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3aJa4du, CBA3aHHBIC C
HaXOXIACHHUCM
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TCOMCTPUYICCKHX BCIIMYHH.

Pematp CTEPEOMETPUYECKHUE
3a1a4H, CBSI3aHHBIC c
NPUMEHEHUEM TEOPEMBI O TpEX
NEepPHEHINKYJIApax,
HaXO0XJCHUEM

pacCTOsIHU,

IIOCTPOCHUEM ITPOCKIIHM.
CpaBHUMBATh U aHAIM3UPOBATH
YTBEPKIACHUS C LIEJIbIO BBIABICHUSA
JIOTUYECKN KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCyKICHUN.
AHaIM3UPOBATH U
MOJENUPOBATH HA SA3BIKE
TEOMETPUU PEAIBHBIE
CUTYyalllH, CBSI3aHHbBIC

C IEPIEHAUKYIIIPHOCTBIO
IPSIMOM U IJIOCKOCTH;
MCCIIE0BATh IIOCTPOEHHBIE
MOJIEJIN, B TOM YHCIIE

Y C UCIIOJIb30BAHUEM aIapara

anreOpsl
VYTbl U pacCTOsIHUA 16 IToBTOpEHME: YrOoa MexX Iy AKTyanu3upoBaTh (HaKThl U METObI
MPSIMBIMH Ha TIOCKOCTH, IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
TPUTOHOMETPHUS MPOBOJUTH aHAJIOTUH.
B IIPOU3BOJIBHOM TPEYTOJIbHUKE, DopmyarpoBaTh

TCOPCMa KOCHMHYCOB. OIIPCACIICHUC ABYI'PAHHOI'O
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[ToBTOpEHHME: YrOa MEXKTY yria.

CKPELIMBAIOIUMHUCS MPSIMBIMU Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
B IIpocTpaHcTBe. ['eoMeTpuueckue JIMHENHBIX YTJIOB IBYTPAHHOIO yIJIA.
METO/Ibl BEIYHMCIICHUS YTJIa MEXKITY KnaccuduuupoBaTs 1ByrpaHHbIE YIIIbI
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NPSIMBIMH B MHOTOTPaHHUKAaX.
JIByrpanHsbliil yroy. CBOWCTBO
JIMHEMHBIX YTJIOB IByTPAHHOTO yIJIa.
[leprieHIUKYJISIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMHO
MEePIEHANKYJISIPHBIX TUIOCKOCTEM.
[Ipu3Hak neprneHauKyIsIpHOCTH
ILUIOCKOCTEH;

TeopeMa O IPSIMOU MEPECECUCHUS

JBYX IUIOCKOCTEMN

NEPHEHIUKYJIAPHBIX TPEThEN
IJIOCKOCTH.

IIpsAMOyTOnaBHBIN

napasuiesienunes; Kyo;

W3MEPEHHUS, CBOMCTBA
MPSAMOYTOJIBHOIO NapajuIeeumeaa.
Teopema o nuaroHanu
MPSIMOYTOJILHOTO MapaJiIeIenuIieia u
cnencrBue n3 Hee. CTepeoMeTpuIecKue
Y NIPUKJIAJIHBIC 3a]]a4H, CBSI3aHHbBIE CO
B3aMMHBIM PACIIOJI0KEHUEM MPSMBIX U
IJIOCKOCTH.

[ToBTOpEHME: CKPENIMBAIOLIAECS
MpsMbIE, TapaJyIeIbHbIC

MJIOCKOCTH B CTAHIAPTHBIX
MHoOrorpanHukax. [Tapa
NapajiyIeIbHbIX IJIOCKOCTEN HA

B 3aBUCHMOCTM OT HX TpaayCHON
Mepsl. DopmynmpoBaTh OnpeneaeHue
B3aMMHO NEePHEeHAUKYIIPHBIX
IJIOCKOCTEMN.

JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHIUKYIIIPHOCTH JIBYX

IIJIOCKOCTEM.

®opmMyIUpPOBaTH CIEICTBUE

(u3 MpU3HAKa) 0
NEePHEHIUKYIIPHOCTH IJIOCKOCTH,

KOTOpasi MEPIEHIUKYJISIpHA MPSIMO,
II0 KOTOPOM IIEPECEKATCA  JIBE
IIJIOCKOCTH, 3TH IJIOCKOCTSIM.
JloKa3pIBaTh yTBEPKIAEHUS O €TI0
CBOICTBAX; TEOPEMY U CIEICTBHE

U3 HEE O TUArOHAIAX IPSIMOYTOJIBHOIO
napajuieienunesaa.

Pewars crepeomeTpuueckue 3agauu,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTh
IIPSIMBIX U IUIOCKOCTEU, UCIIOIB3YsI
IUTAaHUMETpHUUYecKre (PaKThl U METOMBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHHS

IIPU PEIIECHUU T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C IIEPIEHNKYJIIPHOCTHIO
IUIOCKOCTEM.

AHaIM3UPOBATH U
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CKPCIONMNBAIOIMIUXCA IIPAMBIX, MOJCIUPOBATH HA SA3BIKC
PaCCTOAHUC MCIKIAY TCOMCTPHH PCAJILHBIC
CKpCIINBAOIITNMHUCH

IMpAMBIMHA B ITIPOCTBIX
CUTyanusiax.
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OnyckaHue nepnesanKyJsipos,
BBIYHCIJIEHUE PACCTOSHHUM OT
TOYKH /10 TOUKH; NPSIMON;
IJIOCKOCTH.

Beruncnenne pacCTOSHUN MEXITy
CKPEIIMBAIOIUMHUCS NPSIMBIMU

C IIOMOUIBIO NTEPIEHANKYIISIPHON
MJIOCKOCTH.

TpexrpaHHbIN yTroJ, HEPaBEHCTBA
JUISl TPEXTPAHHBIX YTJIOB.
Teopema Iudaropa,

TEOPEMbI KOCUHYCOB U

CHUHYCOB

JUISl TPEXTPAHHOTO yria. DJIeMEHTbI
chepruuecKo reoMeTpuu:
re0JIe3MYECKUE JINHUK Ha 3emiie

CUTYyalluH, CBSI3aHHbIE
C NEPHEHIUKYIIIPHOCTHIO
MPSMBIX U TUIOCKOCTEM.
HccnenoBarb mocTpOCHHbIE
MOJIENIM, B TOM YHUCJIE U C
MCIIOJIb30BaHUEM ammapara
anreopsbl.

Pemate npuknaaHeie 3a1a4u,
CBSI3aHHbBIE C HAXOXKICHUEM
Tr€OMETPUYECKUX BEIIMUMH

MHororpaHHuKu

CucremaTusanus 3HaHUMN:
MHOrorpaHHuK U €ro 3JE€MEHTHI.
[Tupamuga. Buasl nupamu.
[IpaBunbpHas nupamuaa.

[Ipu3ma. Ipsamas u

HAKJIOHHAsI TPU3MBI.
[IpaBuiibHas mpU3Ma.

[IpssmMoii mapannenenumen,
MPSMOYTOJIBHBIN MapajuiesIenuIie],
Ky0. BoimyKkiibie MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBuiibHbIE

PabGorath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEUYaHUs,
KOMMEHTAPUH.

AHaJIM3UPOBATH PEUICHUE 3aauH.
PucoBath BbITYyKJIbIE
MHOTOTIPaHHUKH C 33JJaHHBIMU
CBOMCTBaMHU; BOCCTaHABIINBATh
001U BUJT BBITYKJIOTO
MHOT'OTPaHHHUKA IO ABYM €r0
MIPOCKLIHSIM.

JIoKa3bIBaTh CBOMCTBA BBITYKJIOTO
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W ITOJYIIPAaBUJIbHBIC MHOTI'OI'PaHHUKHA MHOI'OrpaHHHKaA.
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PucoBaTh BBINyKIIbIE MHOTOTPAHHUKHU
C Pa3HOM PUIIEPOBOU
XapaKTepUCTUKOM; UCCIIEIOBATh
BO3MOYHOCTH TOJYUYEHHUs pe3ysibTara
IIpU BapbUPOBAHUU JAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOIPaHHUKOB.

[InanupoBaTh mocTpoeHHE
MPaBUIIBLHBIX

MHOTOI'PaHHUKOB

Ha MOBEPXHOCTSX APYTUX MPABUIBHBIX
MHOTOTPaHHUKOB

Bexrtopsl B mpocTpaHcTBe

12

[TonsTue BekTOpa HA

IJIOCKOCTH U B IPOCTPAHCTBE.
CyMMa 1 pa3HOCTb BEKTOPOB, ITPABUJIO
napajujiesenune1a, yMHOKECHHE
BEKTOpa Ha YMCII0, Pa3JIOKEHHUE
BEKTOpa

1o 6a3ucy Tpex BEKTOPOB, HE
JIeXKaUX B OHOU INIOCKOCTH.
CkasnsipHoe Ipou3BEICHHE,
BBIYKCIICHUE YTIJIa MEXKIY
BEKTOPAMH B IIPOCTPAHCTBE.
[Ipocrenmmue 3axa4n ¢ BEKTOPAMHU

AKTyanu3upoBaTh (GaKkThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHHU.
OnepupoBath NOHATUSIMU:

BEKTOP Ha IUIOCKOCTU U B
MIPOCTPAHCTBE; KOMILJIAHAPHBIE
BEKTOPBI.

[IpuBOaUTH MpUMEPHI PUBUUESCKUX
BEKTOPHBIX BEJIMYKH.

OcBauBaTh NpaBuJia BHITTOJTHEHUS
JICUCTBUM CIIOKSHHUS 1 BRIYUTAHUSI
BEKTOPOB, YMHOKEHUS BEKTOPa

Ha YHCIIO.

Jloka3pIBaTh MPU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.
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| JloxasbBaTh TEOPEMyY O PA3NIOKEHUN
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J1000T0 BEKTOPA MO TPEM TaHHBIM
HEKOMIUIaHAPHBIM BEKTOPaM

[ToBTOpEHME,
00001meHue u
CHUCTEMaTU3aLINS 3HAHUM

O6o0maroree TOBTOPEHUE

TIOHATHUM U METOJOB Kypca
reOMETPUU

10 xymacca, cucreMaTu3alis 3HaHU.
Hctopust pa3BUTHS CTEPEOMETPUN KAK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUI

Pematp CTEPEOMETPUYECKHUE
3a/1a4n Ha JIOKa3aTENbCTBO
MaTeMaTH4eCKUX OTHOILICHHH,
HaXOXJCHUE

F€OMETPUYECKUX BEJIMYUH (JIJIUH,
YTJIOB, TUIOMIA/IeH, 00HEMOB).
Wcnons30BaTh pU pelICHUU
CTEPEOMETPUYECKUX 3a/1a4
IUTAHUMETPUYECKHE (PaKThl U METO/IBI.
[IpoBOaUTH TOTUYECKU KOPPEKTHBIC
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUN

CTEPEOMETPUUYECKUX U
IJIAHUMETPUYECKUX 3a7a4.
CpaBHUBATh U aHATU3UPOBATH
peabHbIE CUTYallUd U

BBISIBJISITH BO3MOXKHOCTh €€
MOJENUPOBAHUS HA A3BIKE
T€OMETPHH.

MoaenupoBaTh peaabHYIO
CUTYAIIUIO Ha A3bIKE T€OMETPUU U
MCCIIEI0OBATh IIOCTPOCHHBIE
MO/IENIA, B TOM YHUCJIE U C
VCIIOJIb30BaHUEM ammapara
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anreopsol.
Hcmonp30BaTh KOMITBIOTEPHBIC
IPOrpaMMBbI TIPU PEIICHUH 3a/1a4.
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[lony4aTts npencraBieHue 0 TEOMETPUU
KaK O Pa3BUBAIOLIECHCS HAYKE,
VCCIIEIYIOLIEH OKPYIKAIOLIUN MU,
CBSI3aHHOH C peaJIbHbIMU OOBEKTAMH,
IIOMOTAIOIIEN PEINTD PEaIbHbIE
YKW3HEHHBIE CUTYallN O POJIU
CTEPEOMETPHUH B

Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHUBATh U AaHATU3UPOBATH
YTBEPKIAEHUS C LIENIbIO BBIABICHUS
JIOTUYECKN KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCyXKIACHUN.
HccenenoBaTh MOCTPOEHHBIE MOJEIIH.
Hcnonp3oBaTh HUPPOBBIE PECYPCHI

OBIIEE KOJIMYECTBO 102
YACOB I10
I[TPOI'PAMME
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11 KJIACC
Ha3Banue Komuuect OcHOBHBIE BUABI AESITSILHOCTH
paznena (TeMbl) BO OcHoBHOE conepaanue y4aluxcs
Kypca 4acoB
AHanuTHYECKasi TEOMETPUS 15 IToBTOpEHUE: KOOPJMHATHI AKTyanmm3upoBaTh PaKkThl U METOIbI
BEKTOpa Ha IUJIOCKOCTH U B IJIJAHUMETPHUHU, PEIICBAHTHBIC TEME,
MIPOCTPAHCTBE, MIPOBOJIUTH AHAJIOTHH.
CKaJIIpHOE MIPOU3BEJICHUE CBouTh JIEUCTBUSA v
BEKTOPOB, BBIUMCIICHUE  yTJIa BEKTOpaMHM K aHAJOTHUYHBIM
MEXK1y BEKTOpaMHU B TPOCTPAHCTRE. JTEeUCTBUSIM c 150.4
YpaBHeHHE NpPSIMOH, MPOXOIAIIEH KOOpAUHATaMU.

4yepes3 IBE TOYKH.
YpaBHEHHE IIIIOCKOCTH, HOPMaJlb,
YPaBHEHME IUIOCKOCTH B OTPE3KaX.
BekropHoe npousseneHue. JInnerHbie
HEPABEHCTBA, JJUHEWMHOE
IIPOrpaMMHUPOBAHUE.

AHAJIIUTHYECKHE METO/IbI pacueTa
yIJia MEXJy NMPSMbIMU U
IJIOCKOCTSIMU B MHOTOTPAHHUKAX.
@opmysa pacCTOSIHUA OT TOUKHU 10
IIJIOCKOCTH
B KOOpJIMHATAX.

HaxoxaeHue  paccrosHuM  OT
TOYKH JI0 TUIOCKOCTH B Ky0Oe u
MPaBUILHOW MUPAMUIE

BcnomMHUTE onpenenenue CKaltsipHOro
YMHOEHUS U €T0 CBOMCTBA.
BpancisaTe ¢ HOMOIIBIO CKAISIPHOTO
YMHOKE€HUS JNIMHBI BEKTOPOB, YTJIbI
MEX1y HUMHU, YCTAHABIINBATh
MEPIIEHANKYIJISIPHOCTD BEKTOPOB.

BriBoauTh ypaBHEHUE
MJIOCKOCTH u bopmyy
paccTosiHUsT OT TOYKH 10
IIJIOCKOCTH.

Pemars 3agaum, coueras
KOOPAMHATHBIN U BEKTOPHBIN
meTonbl. [IpoBoauTs JIornuecku
KOPPEKTHBIE JOKA3aTEIbHbIE
paccyxIaeHus

IIPU PELIEHUU T€OMETPUUECKUX
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3a/1a4 Ha MPUMCHCHUC BECKTOPHO-
KOOPpAWMHATHOI'O MCTOIA.
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AHanM3upoBaTh U
MOJIEJINPOBATh Ha SI3bIKE
r€OMETPUU pPealIbHbIE
CUTyalluH, CBSI3aHHbIC
BEKTOpaMHU U KOOPJINHATAMHU.
HccenenoBats NoCTpOECHHBIE
MOJEJIH, B TOM YHCJIE U C
UCIIOJIb30BAHUEM armapara
anreOphl.

Hcnonp3oBaTh
KOMITBIOTEPHBIE TPOTPAMMBI.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHME,
00001IeHNE U
cUcTeMaTH3allus 3HaHUH

15

CeueHHst MHOTOTPAHHUKOB:
CTaHJIaPTHBIE MHOTOTPAaHHUKHU, METOJ]
CJEeJ0B, CTaHAAPTHBIE MIIOCKOCTH,
nepeceyeHus NPSIMbIX U MIIOCKOCTEH.

HapaJIJICJILHBIC IMPSAMBIC U IIJIOCKOCTH:

IIapajuIesIbHbIE CEUYECHMS], PACUET
OTHOUIIEHHM, YTJIbI MEXKTY
CKPEILHUBAIOIIUMUCS MPSMBIMH.
[IepnienauKyAsIpHBIE TIPSIMBIE

Y TJTIOCKOCTH: CTaHJAPTHbIC
Mapel NEPIEHANKYJISIPHBIX
IJIOCKOCTEM U MPSAMBIX,
CHUMMETPHUH MHOTOTPAHHUKOB,
TEOpeEMa O TpexX

Ctpouts ceueHusl.

Pematp CTEPEOMETPUYECKHUE
3a1a4n Ha JI0KA3aTeILCTBO
MaTEeMaTHICCKUX OTHOIICHUH,
HaXOXKJCHUE

TCOMETPUYCCKUX BEJTUYHH (JTHH,
yTJIOB, TUIOIIA/Iel, 00HEMOB).
Hcnonb3oBaTh IpH pelieHUU
CTEPEOMETPUICCKUX 3a1a9
TJIaHUMETPHIECKHE (aKThl U METO/IBI.
[TpoBOIUTE JTOTUYECKUA KOPPEKTHBIC
JI0Ka3aTeIbHbIE PACCyKICHHUS

IIPU PEIICHUHU CTEPEOMETPUIECKUX
3ajad.
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| mepreHmMKYIApax, BIYMCICHHS [IHH | CpaBHHBATH U aHAIM3UPOBAT
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B MHOTOTpaHHHUKAaX.
[ToBTOpEHME: TUIOIIAIN
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUTS TUTOIAJIeH, COOOpaKeHUS
10J100M.

IInomanmu CeUyeHUU
MHOT'OTPAaHHUKOB: IJIOIIAN
MOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKeHUsl mo100ust

peanbHbIE CUTyalluu U
BBISIBJISITH BOBMOKHOCTD €€
MOJICIUPOBAHUS Ha S3bIKE

re€OMETPHH.

MoaenupoBaTh pealbHYIO

CUTYAalMIO Ha SI3bIKE TEOMETPUH U
HCCJIEI0BATh MOCTPOCHHbIE

MOJIEJIH, B TOM YHCIIE

U C HCIIONIb30BaHUEM arlapaTa ainreOpsbl.
Hcnonb30BaTh KOMIBIOTEPHbBIE
IpOrpaMMBbl [IPU PELIEHUU 3a/1a4

O0beM MHOTOTpaHHUKA

17

O6bem tena. O0beM MPSAMOYTOIHHOTO
napajienenunena. 3a1aqu

00 yBoeHuu Kyba, o

KBaJpatype Ky0a; 0 TPUCEKIINU
yTia.

CrepeoMerpruueckue

3a/1auu, CBS3aHHBIC C

00beMOM

MPSIMOYTOJIBHOTO MapaljIesIeIUIIe .
[Ipuknagnbie 3amauu,

CBSI3aHHBIC C BEIYMCIICHHEM

o0beMa

IPSIMOYTOJIEHOTO
napayenenunena. Oobem

MPSIMOM TTPU3MBI.
CrepeomeTprUUeCcKUE 3a/1auH,

CBoOomHO OTIepUPOBATH
MMOHATUSIMHU: O0BEM Tella, 00BEM
IPSIMOYTOJIBHOTO
napaiesenumnena.
DopmMyIUpOBaTH OCHOBHBIE

CBOICTBa 0OBEMOB.

Jloka3bIBaTh TEOpeMy 00 0ObeMe
IPSIMOYTOJILHOTO
napasuiesIeTuIe a, CIEACTBHS U3
Hee.

Pa3zpesatp

MHOTOTPaHHHKH,

NEPEKIaAbIBaTh YaCTH.

Pematp crepeoMeTpuueckue 3a1auy,
CBSI3aHHBIC C BEIYHCIICHHEM 00beMa
MPSAMOYTOJIBHOTO TTapajuieenume/a,
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CBSI3AHHBIE C BBIYMCIIEHUEM MIPU3MBI.
00BEMOB TIPSIMOI IPU3MBI. CpaBHUBATH U aHATU3UPOBATH
[IpuknagHble 3aa4u, CBSI3aHHBIE C YTBEPKIAECHUS C LIEJIbIO BBISBIICHUS
o0beMoOM

MPSIMOW IPU3MBI.
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Brruucnenne o0beM0OB TEN

C IOMOIIIBIO OMPEAEICHHOTO
unrerpaia. O0bemM HaKJIIOHHOU
MPU3MBI, TUPAMU/IBI.

dopmyna 0obemMa MUPaMU/IbI.
OTtHouieHue 00bEMOB

nUpaMu ¢ OOIIKUM YTIIOM.
CrepeomeTpruuecKue 3ajJ1auu,
CBSI3aHHBIE C 0ObEeMaMHU
HAKJIOHHOW MPU3MBI, TUPAMUJIBI.
[Ipukiiagaele 3a1a4u 110 TEME
«O0OBEMBI TE», CBA3AHHBIE C
00bEMOM HAKJIOHHOW MPU3MBI,
NUPaMUIbIL.

[Tpumenenue o0beMoB. Berunciienue
pacCTOSHUS A0 IIOCKOCTH

JIOTUYECKHA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHUN.
AHaM3UpoOBaTh U

MOJIETTUPOBATh HA SI3bIKE

r€OMETPUU pPealIbHbIE

CUTyalliu, CBSI3aHHBIE C

o0beMOM

IPSIMOYTOJILHOTO

napajijiesienunena, mpu3Mal,
MApaMU/IbI.

HccnenoBark noCTpOEHHBIE

MO/IEJIN, B TOM YHCJIE U C
UCIIOJIb30BAaHUEM arrmapara
anreOpsl.

BbIBOIUTH OCHOBHYIO UHTETPATBHYIO
dbopMyy TSl BBIMUCICHUS 00 BEMOB
TeJl.

Jloka3piBaTh  Teopemy 00
o0beMe HAKJIOHHON MPU3MBbI

Ha TIIpUMEpPE  TPEYroJIbHOU
TIPU3MBI

Y JUIsl TPOU3BOJILHOM MTPU3MBI.
Jloka3pIBaTh TeOpeMy: 00 0Obeme
nupamMuibl, GOpMyIUpOBATH
CJIEJICTBUS U3 HEee: 00bEM yCEUEHHOU
nupamMubl. BEIBOAUTE hopMyty Juist
BBIYHCIICHUS 00BEMOB YCEUCHHOM
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IMUpaMuJIbl

Tena Bpamenus

24

nnmuaapuyaeckas
MOBEPXHOCTh,  OOpa3yroIue
HAJTAHAPUIECKOU
MTOBEPXHOCTH.

CB00OOIHO ONEpUPOBATH NOHATHAMMU:
WIMHIPHYECKas TOBEPXHOCTb,
uunuHap. M3yyats cnocoOsl
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Humaap. [Ipsmoii kpyroBou
mwHap. [hnomans
MOBEPXHOCTH IWJIMHJIPA.
Konnueckas

MOBEPXHOCT,

oOpazyrorue

KOHUYECKOM

noBepxHocTH. Konyc. Ceuenune
KOHYCa IJIOCKOCThIO, MapauieIbHON
IUIOCKOCTH OCHOBaHUS. Y CEUCHHBIN
KoHyc. M300paxeHnue KOHyCOB

1 YCEUCHHBIX KOHYCOB.
ITnomans O0KOBOI
MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTHU KOHYCA.
CrepeoMeTpruuecKue 3a1auu

Ha JIOKa3aTeJIbCTBO u
BBIYHCJICHHE, MIOCTPOCHUEM
CEUCHUN NWJINHIpPA, KOHYCA.
[Ipukiiaguele 3a1a4uu,
CBSI3aHHBIC C LIWJIUH]IPOM.
Cdepa u mrap.

[lepeceuenne cdepsl u

mapa ¢ IIOCKOCTHIO.

Kacanue mapa u chepbl
IJIOCKOCTRIO. Buj

1 n300pakeHue Iapa.

MOJTYYCHUS

UMAJIMHIPUYECKOU

MMOBEPXHOCTH, IWJIUHIIPA.
N300pakath MUIMHIP U €TO CEUCHUS
TIOCKOCTHIO.

CB00OOIHO OTIEpUPOBATH TOHATUSIMHU:
KOHHYECKas IOBEPXHOCTb, KOHYC,
YCEUCHHBIN KOHYC.

N3y4ath criocoObl mOTydeHUst
KOHUYECKOW MOBEPXHOCTH, KOHYCA.
N300pakath KOHYC U €ro CeYCHUS
IUIOCKOCTBIO, MMPOXOJISIICH uepes
0Cb, U MJIOCKOCTHIO,

MIEPIIEHIUKYJIIPHON
K OCH.
BriBouTh bopmybl JUIS

BBIYUCIIEHUST OOKOBOM M IIOJHOM
MMOBEPXHOCTEMN TEJ BpAILICHMUS.
Pemate crepeomeTpruuecKkre 3aauu,
CBSI3aHHBIE C TEJIAMU BpAIlICHUS,
HaXO0KJICHUEM IITOMa A OOKOBOM

Y TIOJTHOM MOBEPXHOCTH, MMOCTPOECHUEM
CCUCHUM.

Hcnonb30BaTh Npu pelIeHUHN 3a7a4
MJIaHUMETpUUeCcKre (PaKkThl U METOIBI.
CpaBHUBATH U aHAITU3UPOBATH
YTBEPKJICHUS C LIEJIbI0 BBISBICHUS
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VYpasuenue chepsl. [Lmomnrans JIOTUYECKU KOPPEKTHBIX
chepsl U ee yacTeil.
CummeTpus cdephl U mapa.
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CrepeoMeTpuuecKkue 3aj1aun
Ha JI0Ka3aTeIbCTBO U
BBIUHCIICHUE, CBSI3aHHBIE CO
chepoii u mapom, MOCTPOSHUEM
UX CEUYCHUH IIJIOCKOCTHIO.
[Ipuknanusie 3a1a4u,
CBSI3aHHBIE CO chepoil u
1apoM.

IToBTOpEHME: OKPYIKHOCTH

Ha IIOCKOCTH,

BBIUHCIICHUS B

OKPY>KHOCTH,

CTaHJIapTHBIE TTOI00USI.
Paznuynbie KOMOMHALIMM Tl
BpAIllIEHUS U MHOTOTPAaHHUKOB.
3agauu no teme «Tena u
MTOBEPXHOCTH BpAICHUS»

Y HEKOPPEKTHBIX PACCYKICHHI.
AHanM3upoBaTh U

MOJICTTUPOBATH Ha SI3bIKE

TE€OMETPHUH pPeallbHbIC

CUTYAIINH, CBSI3aHHBIE C

KOHYCOM H IHJIMHPOM.

HccnenoBath MOCTPOCHHBIE

MOJIETIH, B TOM YHUCJIE U C
WCITOJIb30BAHUEM arapara

anreOpbl AKTyaaIu3upoBaTh (GaKThl

¥ METOJIbI TUTAHUMETPHH,
peeBaHTHBIE TEME, TPOBOIUTH
aHAJIOTHH.

CB00OOHO OTIEpUPOBATH TOHATHUSIMU:
cdepa u map, HeHTp, painycC, TUAMETP
cdepsl u mapa.

HccnenoBaTh B3aMMHOE PACTIOIOKEHHUE
chepsl U MIIOCKOCTH.

DopMyIUpPOBATH ONPEJICICHNUE
KacaTeIbHOM IIIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE

Y TIPU3HAKE KacaTeIhbHOU IIIOCKOCTH.
BeBouTh (hopMyITy JIJIs1 BEIYUCIICHUS
wiomaan cepsl yepes paauyc cepsl.
Pemats cTepeoMeTpudeckue 3aaaum,
CBsI3aHHBIC CO C(HEepPOH U IMapoM,
HaXO0JXKJICHHEM IUIOMmaIu cepsl u ee
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qyacTel, IOCTPOCHUEM CeUeHUI cephl
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U mapa.
AHanM3upoBaTh U

MOJICTUPOBATh Ha SI3BIKE

r€OMETPUU peallbHbIE

CUTYAIINH, CBSI3aHHBIE C IIapOM

u chepoii.

Pemiats npocThie 3a1a4u, B KOTOPBIX
(bUrypupyroT KOMOMHAIIUM TEJT
BpalIECHUs U MHOTOIPAHHUKOB.
Hcnonb30BaTh Mpu pelieHUN 3aj1ad,
CBSA3aHHBIX CO cPepol U Iapom,
TUTAHUMETpUYECKHUe (PaKThl U
Metoabl. Pemare
CTEPEOMETPUUECKHUE 3a]1aUH,
CBSI3aHHBIC C TEJIaMU BPAILICHMUS,
MMOCTPOEHUEM CEYEHUH TEJI
BpaIllCHUs], C KOMOMHALIMSMU TEJ
BpalllCHUS

Y MHOTOT'PaHHHUKOB.

[TpoBOAUTE JTOTUUECKU KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCyXKIACHUS

[IPU PEIIEHUU TEOMETPUUECKUX 3a/1ad,
CBSI3aHHBIX C IEPIEHIUKYJIIPHOCTHIO
IIJIOCKOCTEM.

AHaIA3UpOBaTh U

MOJIETUPOBATh Ha S3BIKE

TCOMETPHUH PEeATbHBIC
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CUTYyalllH, CBSI3aHHBIC C
MHOTOI'paHHUKAMHU.
HccaenoBaTh NOCTPOCHHBIE MOACIH,
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B TOM YHCJIE U C UCTIOJIb30BAaHUEM
amnmapara anreopsl

[Imomamu
MMOBEPXHOCTH U
00BEMBI KPYTJIBIX TEIN

O6bvem mumHIpa. Teopema

00 00beMe MPSMOTO MUIUHPA.
[Tmomaau OOKOBOM M MOJIHOM
MOBEPXHOCTH IMIHH]IPA.
Brerancienne o6beM0B TEI

C TIOMOIIIBIO OTMPEACTICHHOTO
uHTerpana. OobeM KoHyca.
[Tnomaan 60k0BOI U MOIHOM
MOBEPXHOCTH KOHYCA.
CrepeomeTpruuecKue 3aj1auu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB ITUIIMHAPA, KOHYCA.
[TpuknagHble 3a/1a4d MO0 TEME
«O06BeMBI 1 TUIONIAU TTOBEPXHOCTEH
Te.

OO6beM 1mapa u mapoBOro CeKTopa.
Teopema 00 oobeme mapa. [nomans
cdepnl.

CrepeomeTprUUeCcKUE 3a/1auH,
CBSI3aHHBIC C BHIYMCICHHUEM 00HEMOB
mapa, ImapoBOro CerMeHTa,
IIApOBOTO CEKTOPA.

[IpuknaaHble 3a1a4u 110 TEME
«O0OBEMEBI TEN», CBI3aHHBIC

CBoOomHO OTIepUPOBATH
MOHATUSIMH: 00BEM Tela, IJIOIAab
MTOBEPXHOCTH. dopMyIUpOBaTh

OCHOBHBIE CBOMCTBA OOBEMOB.
Jloka3bIBaTh TEOpEeMBI: 00 00beMe
UIMHIpa; 00 00beMe KOHYyca.
BoiBoguTh (hOpMYIIBI 17151 BEIUUCTICHUS
00beMa yCEeUeHHOT0 KOHYCa.
HccnenoBath MOCTpOCHHBIE

MOJIETIH, B TOM YHUCJIE U C
UCIIOJIb30BAaHUEM armapara

anreOpsl.

3HaTh BO3MOXKHOCTHU PEIICHUS 3a71a4
Ha MOCTPOCHUE IIUPKYJIEM U
JIMHEMKOM, O KJIACCHYECKUX
HEpa3pelINMbIX 3a/1auax.

CB00OOIHO OnepUPOBATH NOHATHAMMU:
IapOBOU CETMEHT, IIAPOBOU CJIOM,
IApOBOI CEKTOpP, OCHOBAHHUE U BHICOTA
CEerMeHTa, OCHOBAHME U BBICOTA
1apOBOT0 CJIOA.

BoiBouTh (hOpMYIIBI 7151 HAXOXKACHUS
00BEMOB IIAPOBOT0 CErMEHTA,
IAPOBOTO CEKTOPA, IO CEPHI.
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¢ 00BEMOM TIIapa U TUIOMIAAbI0 CEpHI.
CooOTHOIIEHUST MEXY TIIOMIAIMU
MTOBEPXHOCTEH U 00BEMaMu
MOJ00HBIX TEI.

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenune oobeMa mpu mo100mm.
CrepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIC C BHIYMCICHUEM

00BEMOB TeJ | IUIOIIAIeH
ITIOBEPXHOCTEN

Jloka3bIBaTh TeOpeMy 00 0ObeMe Iapa.
Pemate crepeoMerprueckue 3a1aum,
CBSI3aHHBIC C 00BEMOM II1apa,
IIIapOBOT'0 CETMEHTA, IIIapPOBOTO
CEKTOpa,

TLJIOIAIbIO C(hEpHI.

CpaBHUBaTh M AaHAJIM3UPOBATH
YTBEPXKIACHUS C LIEJIbIO BBISBIICHHS
JIOTHYECKH KOPPEKTHBIX

1 HEKOPPEKTHBIX PACCYXKICHHM.
AHaIA3UPOBATh U

MOJICITUPOBATh Ha S3BIKE

TCOMETPHUH PEATbHBIC

CUTYaIINH, CBSI3aHHBIC C

00BEMOM

mapa, 1mapoBOro CerMeHTa, MapoBOTO
CErMEHTA, IJIOMIAabI0 CepHhl.
CB0060IHO OTIEPUPOBATH MTOHSATHEM:
1o1I00HBIE TejIa B IPOCTPAHCTBE.
Berunciisite 00bEMBI TEN C IIOMOIIBIO
OTIPEJICICHHOTO MHTETpaJia.

Pemats crepeomerpuueckue 3aaauu,
CBSI3aHHBIC C COOTHOIICHUSMHU MEKTY
TUTOIIA/ISIMH TTOBEPXHOCTEN

1 o0beMaMH MOJOOHBIX TEI.
[IpoBoauTh TOTMYECKH

KOPPEKTHBIC JJOKa3aTeIbHbIE
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paccykJaeHus
pU pEeUICHUU T€OMETPUYECKUX 3aad,
CBSI3aHHBIX C BBIYHUCIICHUEM 00bEMOB




OdenepanpHas pabovas nporpamma | Martematuka. 10—11 kmaccesr (yriayOaeHHBIH

TeJI C IOMOIIIBIO OTPEICTICHHOTO
HWHTETpaJia, HaX0XJICHUEM
COOTHOILICHUS MEXTY TUIOMIAIMU
MOBEPXHOCTEH U 00beMaMu MOJ0OHBIX
TeJl.

AHaA3UpOBaTh U

MOJICIHUPOBATH Ha S3BIKE

reOMETPUM peabHbIC CUTYyalllH,
CBsI3aHHBIE ¢ OObEMaMH U
MMOBEPXHOCTSIMHU TeI,

Ha J0Ka3aTeIbCTBO U Ha HAXOXKJICHUE
F€OMETPUYECKUX BEIIMUUH

JBrmxeHus

JIBU>KEHUs TPOCTPAHCTBA.
OrobOpakeHus. [IBrKeHUs

U paBeHCTBO ¢uryp. Ob1me cBoicTBa
NBIDKEHUI. BUIbI IBMKEHUIT:
napaJijiebHbIA ePEeHOC, LIEHTpaIbHas
CUMMETpHUS, 3€pKajbHasi CHMMETpPHS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanms moa00wms.

[Ipsimast u cdepa Ditnepa.
['eoMeTpuueckue 3anaun

Ha IIPUMEHEHUE

JIBUKEHUS

CB00OIHO OTIEpUPOBAThH

MIOHATHSIMU: 0TOOpaKCHHE
IPOCTpPaHCTBA Ha ceOsl, IBUKEHUE
POCTPAHCTBA; LIEHTpaJIbHAs, OCEBas
Y 3epKaJIbHasi CHMMETPHUH,
napajuieIbHbIA IEPEHOC; PABEHCTBO
u ojobue puryp.

Jloka3pIBaTh YTBEPKIAEHHUS O TOM, YTO
LEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, TAPAIIIETBHBIN IEPEHOC
SIBJISIFOTCS] ABUYKEHUSIMU.

Brmonusate npeoOpazoBaHus HOA00Ms.
OnepupoBath MOHIATUSIMU:

npsimasi u cepa Diepa.

PemaTte reomMmeTpuueckue 3agaun
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C MCIIOJIb30BaHUEM JIBMKCHUIA.
Hcrnonp30BaTh Npu pelieHUN 3a1a4
JBMOKEHUSI TPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHME,
0000111eHNE 1
cUCTeMaTHu3alus 3HAaHUU

17

O6o0maroliee NOBTOPEHNE

TOHATHUM U METOJIOB Kypca
reOMETPHUU

10-11 xiaccos,

CHUCTEMAaTH3alUs 3HAHUM.

HcTopus pa3BUTHS CTEPEOMETPUN KAK
HayKH U €€ pOJib B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTUN

Pemarte CTEPEOMETPUICCKUE
3a1a4u Ha JIOKa3aTeJIbCTBO
MaTeMaTHYECKUX OTHOIIICHUH,
HaXO0XKIEHHE

TCOMETPUUYCCKUX BETUYHH (IJTHH,
YTJIOB, TIJIOINIA/IeH, 00BEMOB).
Hcnonb30BaTh NpU peLIEHUN
CTEPEOMETPUICCKUX 3a71a9
IJIAHUMETPHIECKUEe (PaKThl 1 METO/IbI.
[TpoBOIUTH JTOTUYECKUA KOPPEKTHBIC
JI0Ka3aTeIbHbIC PaCCyKICHHSI

IIPH PEIICHUN

CTEPECOMETPUICCKHUX U
MJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBATh M aHAITU3UPOBATH
peanbHBIC CUTYAITH

BBISIBJISITE BO3MOYKHOCTE €€
MOJICITUPOBAHUS Ha SI3bIKE
TC€OMETPHH.

MopenupoBaTh peaibHYIO
CUTYAIINIO Ha S3bIKE TEOMETPUH U
HCCIICIOBATH MOCTPOCHHEIS
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MOJICJIH, B TOM YHUCJIC U C
UCTIOJIb30BAHUEM armapaTa
aIreOpBhI.
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Hcenonp30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI IIPY PELIEHUH 3a/1a4.
[TonmyyaTs npencrasieHue o
reOMETPUU KaK O Pa3BUBAIOLLIECHCS
HayKe, UCCIIENYIOUIEH OKPYKAIOIINI
MHpP, CBSI3aHHOU C peajbHbIMU
00BEKTaMH, TIOMOTAIOLIEH pelnTh
peanbHbIe KU3HEHHBIE CUTYaluu O
posn

CTEPEOMETPHUH B

Pa3BUTHUH COBPEMEHHBIX
VUHXEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO
YACOB I10
[TPOITPAMME

102
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OEJIEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

MHNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «BeposTHOCTh M CTaTUCTHKa» YTIIyOJICHHOTO YpPOBHS SIBIISIETCS
MPOJOIKEHUEM U Pa3BUTUEM OJITHOMMEHHOTO y4eOHOTro Kypca YIriIyOJE€HHOIO YpOBHS
Ha ypOBHE cpeaHero oOmiero oOpa3oBaHus. YUeOHBIH Kypc MNpeaHa3HaueH
st popmMupoBaHus y 0OyYaroNIMXCsl CTATUCTUYECKON KYJNbTYpPhl U TIOHUMAHUS POJIH
TEOPUH BEPOATHOCTEHW KaK MAaT€MaTUYE€CKOIO0 MHCTPYMEHTA JJIsl U3YUYEHUS CIyYaWHbIX
cOOBITHI, BETMYMH U TIporieccoB. [Ipu m3yueHnn kypca oboramaroTcs mpeacTaBIeHUsI
OOyJaroIMXCcsS 0 METOAaX MCCIICIOBAHUS N3MEHUYMBOTO MUPA, PA3BUBACTCS IOHUMAaHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTHYECKHX METOJOB TMO3HAHUSA KaK HEOTHEMJIEMOM
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

Copeprxanue yueOHOTO Kypca HampaBJIeHO Ha 3aKpeIIeHUEe 3HAHWMU, MOTyUYeHHbIX
MpU U3YYEHHHM Kypca Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, U Ha Pa3BUTHE
MPEJICTABJICHUN O CIy4YalHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXKIY HUMHM Ha Ba)KHbBIX
MpUMeEpax, CHOKEThl KOTOPBIX IMOYEPIHYTHI U3 OKpyKaroumero mupa. B pesynbprare
y  oOywarommuxcsi JTOJDKHO  c(HOpMHUpPOBATHCS  TPEJACTAaBICHHE O  Hambojee
YIOTPEOUTENIHHBIX U OOIIMX MAaTeMaTHYECKUX MOJENSAX, UCTIOIb3yEMbIX JJIsl OMTUCAHUS
AHTPOTIOMETPUUECKUX U JEeMOTrpaUUYECKUX BEIUYHMH, TMOTPEITHOCTEH B pa3IMYHbIC
polla M3MEPEHMSIX, JJIUTEIBHOCTH O€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHHUI U MIPOILIECCOB B OOIIECTBE. YUEOHBIN KYpC SBIACTCS
0a30i 111 OCBOCHUSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJO0B, HEOOXOIUMBIX
CIEHHUAINCTAM HE TOJIBKO HH)KEHEPHBIX CHEHHUATBHOCTEW, HO TAKXKE COLMAIbHBIX
U TICUXOJIOTHYECKHX, TTOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKU B 3HAYUTEIbHOU
Mepe UCIOB3YIOT anmnapar aHajiu3a OOJbIINX JaHHBIX. [[eHTpanbHyt0 YacTh yueOHOro
Kypca 3aHMMaeT OOCYXJCHHE 3aKOHAa OOJBIIMX uYucenl — (PyHIaMEHTaJIbHOTO 3aKOHa
MPUPOJIbI, UMEIOIIIETO MaTEMAaTHIECKY 10 (hOpMalIU3aITHIO.

B cooTBercTBMM ¢ YyKa3aHHBIMH IEISIMH B CTPYKType y4eOHOTO Kypca
«BepoATHOCT, W CTAaTHCTHKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHB OCHOBHBIC
conmepkarenbuple TUHUU: «CiydaifHple CcOOBITUS M BeposiTHocTH» U «CiydaiiHbie
BEJINYMHBI U 3aKOH OOJIBIIIUX YUCET.

[ToMuMO OCHOBHBIX JIMHUI B Y4EOHBIH KypC BKIIOUYEHBI JIEMEHTHI Teopuu rpadoB
U TEOPUU MHOXKECTB, HEOOXOIMMBIE JIJISl TIOJTHOIICHHOTO OCBOCHHS MaTepuaja JTaHHOTO
y4eOHOr0 Kypca U CMEKHBIX MAaTEMATHYECKUX YUEOHBIX KYpPCOB.

Copepxxanue nuHun «CrydaiiHble COOBITHSI W BEpPOSITHOCTH» CIYKUT OCHOBOM
it GOpPMHUPOBAHUS TIPEJICTABICHUA O paACHpPEACIICHUH BEPOSITHOCTEH MEXIy
3HAYEHUSIMUA CIIYYalHBIX BEJIWYMH. BaXHyI0 4acTh B 3TOM COJEPKATEIBHON JIMHUU
3aHUMAeT M3y4YeHUE TEeOMETPUUECKOTO U OMHOMHUAJIBLHOIO pACHpENCNICHU U
3HAKOMCTBO C HMX HENPEPHIBHBIMU AHAJIOTAMU — IIOKa3aTeIbHBIM M HOPMAaJbHBIM
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pacrpeieIeHUsIMU.
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Tewmbr, CBS3aHHBIE  C  HEOPEPHIBHBIMU  CIyYallHBIMH  BEJIMYMHAMHU
U pacmpeicsiCHUsIMU, aKIEHTUPYIOT BHUMaHHE OOY4YarOUIMXCS Ha ONUCAHUH W
W3YYCHUU CIIyYalHBIX SBJICHUN C MOMOIINBI0 HEMpPephIBHBIX (GyHKIMA. OCHOBHOE
BHUMAaHUE YJEISAETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PacpeICIICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMUTENbHOE U3YUYEHHUE CBSI3U MEXKITY
CIIyJallHBIMH BEJIMYMHAMU W OMHCAHWE 3TOH CBS3M C TMOMOIIBI0 KoddduimeHTa
KOPPEJSIMA U €ro BBIOOPOYHOIO aHajora. DTH AJIEMEHTHI COJACP)KaHHUS Pa3BUBAIOT
TEMY
«JlnarpaMmbl paccerMBaHus», U3yYCHHYIO HA YPOBHE OCHOBHOI'O 00IIIEro oOpa3oBaHus,
¥ BO MHOT'OM OMUPAIOTCS HA CBEJCHUS U3 KYPCOB alreOpbl U TEOMETPUH.

Eme onuH 37eMEeHT cojeprKaHus, KOTOPbIA MpejjiaracTcsi Ha 03HAKOMUTEIIHbHOM
YPOBHE — TIOCIJIEIOBATEIHHOCTh CIYyYaWHBIX HE3aBHUCHUMBIX COOBITUI, HACTYIAIOIIMX
B eIuHUIy BpeMeHU. O3HAKOMJIEHHE C pacIpeeiCeHUEM BEPOATHOCTEM KOJIMYECTBA
TaKUX COOBITHI HOCUT Pa3BUBAIOLIUN XapaKTep U SBJISETCS aKTyaJlbHBIM IS OyaylIuX
aOMTYpUEHTOB,  NOCTYMAIOIIMX HA  y4yeOHble  CHEHHAIbHOCTH,  CBS3aHHBIC
¢ oOIIIeCTBEHHBIMU HayKaMH, TICUXOJIOTUEN U YIIPaBICHUEM.

OO1iee YMCIO YacoB, PEKOMEHIOBAHHBIX [UJIi M3y4eHHUS Yy4eOHOTO Kypca
«BepoATHOCTh U CTATUCTUKA» Ha yriayOieHHOM ypoBHE, — 68 dacoB: B 10 kimacce —
34 qaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 gac B Hezem0).

COAEPKAHUE
OBYYEHMA 10 KJIACC

I'pad, cBssHbIM rpad, myTtu B rpade: mukibl U rnend. CreneHb (BaJEHTHOCTBH)
BepmuHbL ['padsr Ha TuTocKOoCTH. JlepeBbs.

CriydaiiHple 3KCIEpUMEHTHI (ONBITBI) W CIy4yailHble COOBITHS. JIEMEHTapHbIC
coObITHa  (MCXOJbl). BeposiTHOCTH ciydailHOTO COObITHS. bBIu30CTh YacToThl H
BEPOATHOCTU COObITHI. CiyyailHble OMNBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Omnepauuu Hajx COOBITUAMHU: MEpeceyeHue, OOBEAUHEHHE, IPOTHUBOIIOIOKHbBIC
coObITHs. Jnarpammel Ditepa. opmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHass BEPOSATHOCTb. YMHOXXEHHE BEPOSTHOCTEU. JlepeBO cCilydamHOro
skcniepuMmenTa. Dopmyna mnomHou BeposTHOcTH. Popmyna baiieca. HezaBucumbie
COOBITHSI.

bunapHblii ciyyaliHbId ONBIT (KCIBITAHKWE), YCleX W Heyaada. HeszaBucumbie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIBITAaHUK 10 NEPBOTO ycmexa. llepectaHoBku
u ¢akropuan. Yucno coueranuit. Tpeyronasuuk [lackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBUCUMBIX uchbITaHuil bepHyim. Ciy4ailHbplii BBIOOp M3 KOHEYHOMH
COBOKYITHOCTH.

CnyuaitHas BEJINYMHA. Pacnpenenenne BEPOSATHOCTEH. Huarpamma
pactipenenenus. Omnepauuu Haja CIOy4ailHBIMU BelWyuMHaMmu. buHapHas ciydaiiHas
BenuuunHa. [IpruMepsl pacripeesieHnid, B TOM YHCIIe TEOMETPUUIECKOE 1 OMHOMUAIBHOE.

CoBMmecTHOE  paclpeliefieHHe JABYX CIy4YalHbIX BenuuyuH. HeszaBucnumbie
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CIIy4ailHbIE BEJIMYMHBI.
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MaremaTtnueckoe OXxujaHue cliydyallHOM BeluuuHbl (pacnpezneneHus). [Ipumepsl
NPUMEHEHUSI MaTEMaTUYECKOr0 OXUAAHUS (CTpaxoBaHHE, JoTepes). MaTemaTuyeckoe
OXHJaHWE OWHAPHOM CIy4alHOW BEJIMYMHBL. MaTeMaTH4ecKoe OXXHIaHHE CYyMMBI
CIy4alHbIX  BEJIMYMH. MareMaTH4ecKoe  OXKHIAHUE  TIEOMETPUYECKOrO0 U
OMHOMMAIILHOTO paclpeAesiCHUH.

Jlucnepcust M CTaHJAPTHOE OTKJIOHEHUE CIYy4YalHON BETWYMHBI (pacupeneseHus).
Hucnepcust OWHapHOW  clydyailHOW  BeNWYHMHBL. ~ MaTemMaTH4YecKoe  OXKUIaHUE
IIPOU3BEACHUSA U JUCIEPCUS CYMMBbl HE3aBUCHMBIX CIy4alHbIX BenuduH. [lucrnepcus
M CTaHAApTHOE  OTKJIOHEHHE OuHOMHanbHOro  pacnpeaeneHusd. [ucnepcus
Y CTaHJIAPTHOE OTKJIOHEHUE FEOMETPUUECKOTO PACTIPEICICHHUS. .

11 KJIACC

HepaBenctBo YeObiméBa. Teopema UYeOwiméBa. Teopema bepuymim. 3akoH
OonbpmXx yrcen. BeIOOpOUYHBIN MeTOH uccienoBanuii. BeiOOpOUYHBIE XapaKTEpUCTUKH.
OueHnBaHue BEPOSATHOCTU COOBITHA MO BRIOOPOYHBIM AaHHBIM. [IpoBepka mpocrenmmx
TUIIOTE3 C MOMOUIBI0 U3YYEHHBIX PACIIPEICICHUN.

HenpepbiBHble  ciiyyailiHble  BeauduHbl. [Ipumepbl. DyHKUUA IJIIOTHOCTH
BEPOSITHOCTU paclpeiesicHusi. PaBHOMEpHOE paclpeielieHue U €ro CBOWCTBA. 3aJauu,
NPUBOJAIIME K I[IOKA3aTE€JIbHOMY  pPACHPENENICHUIO. 3aJadd, NPUBOJAIIME K
HOpMaJIbHOMY pacupeneneHuo. OyHKIUsS IUIOTHOCTH BEPOSATHOCTH IIOKA3aTEIIbHOIO
pacnpezeneHusi, (QYHKIMs IUIOTHOCTH BEPOATHOCTH HOPMAIbHOIO pacIpe/ieieHHUs.
OyHKIMSA INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEACTIEHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a/1ayu, MPUBOASILINE
K pacnpenenenunro [lyaccona.

KoBapuanusa nByx ciydaiiHpix BeauunH. KodpuimeHT nuHEHHON KOpPEsIiuH.
CoBMecTHbIE HAONIOACHUS JBYX BeIUYUH. BpIOOpOUYHBI KO3PIUUIMEHT KOPPEISLUU.
Paznuune Mexay JMHEMHOM CBS3bI0 U IPUYMHHO-CIIEACTBEHHOM CBs3bl0. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIbTATBI

K koniy 10 knacca o0yyaromuics Hay4YnuTCs:

K xonity 10 kitacca oOy4aromuiicsi Hay4YuTCs:

CBOOOJHO ONEpPUPOBATh MOHATUAMMU: rpad, TUIOCKHUM rpad, CBA3HBIA rpad, MyTh
B rpade, 11e1b, UK, JEPEBO, CTENIEHb BEPIITUHBI, JEPEBO CIyUYalHOTO HKCIIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHITHAMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIy4ailHOE COObITHE (RJIIEMEHTAPHBIM HMCXOJ) CIy4alHOro
OMbITA, HAXOJUTh BEPOSTHOCTU COOBITUH B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh W (POPMYIUPOBATH COOBITUS: MEpeceYeHUue, OObEAMHEHUE JIaHHBIX
COOBITH, COOBITHE, MMPOTUBOIIOIOKHOE JAHHOMY, MCIOJIL30BaTh AUAarpaMMbl Jijepa,
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KOOPAMHATHYIO MPSAMYIO JJsl pEHIeHHUs 3a]ad, MOJIb30BaThCS (POPMYJION CIIOKEHUS
BEPOSITHOCTEN /ISl BEPOATHOCTEHN ABYX U TPEX CIIyYalHBIX COOBITHI;

ONEPHUPOBATH MOHATUAMH: YCJIOBHAs BEPOSITHOCTb, YMHOKEHUE BEPOSTHOCTEW,
HE3aBUCHMBbIE COOBITHS, JEPEBO CIy4yallHOrO SKCIEPUMEHTa, HAXOJIUTh BEPOSTHOCTHU
COOBITHI ¢ TOMOLIBIO MTpaBUiIa YMHOXKEHHUSI, JIEpeBa CIy4aiiHOTO OMbITa, UCIIOIb30BaTh
dbopmyny monHOUW BeposiTHOCTH, (popmyny baileca mpu pemieHun 3amad, OnpenessTh
HE3aBUCUMOCTb COOBITHI 1O (hOpPMYJIE U MO OPraHU3ALMH CIIYyYaHOIO SKCIEPUMEHTA;

NPUMEHSTh U3yUYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI IS IEPEUHCICHUS DIIEMEHTOB
MHOJKECTB, AJIEMEHTApHBIX COOBITHI CIIy4allHOTO OIbITa, PEIICHUs 3a/Jad MO TEOPUU
BEPOSITHOCTEN;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OWHAPHBIM CIy4ailHBIA OMBIT (MCIBITAHUE),
yCIIeX MW HEyJaya, HE3aBHUCUMBIE MCIBbITAHUS, CEpUs HCIBITAHWM, HaXOIUTh
BEPOSITHOCTU COOBITUH: B CEpUM MCHBITAHMM JO TIEPBOrO yclexa, B Cepuu
ucnbiTaHuil bepHynnu, B ombITe, CBSI3aHHOM CO CIIyYailHBIM BBIOOPOM U3 KOHEYHOMH
COBOKYITHOCTH;

CBOOOJIHO ONEpUPOBATh MOHATUAMM: CiIydailHas BeJIMYMHA, paCHpeesIeHne
BEpPOSITHOCTEW, JuarpaMMa paclpefesneHusi, OWHapHas cioydailHas BEJIMYMHA,
reoMeTpUYeCcKoe, ONHOMHUAIBHOE PACIIPEIETICHUE;

ONEPUPOBATH NOHATHUAMH: COBMECTHOE PACIIPEAECIICHUE IBYX CIy4YalHBIX BEJIUYMH,
UCIIOJIb30BaTh TAaOJIUIy COBMECTHOIO pACIPENECICHUs] JIBYX CIyYalHbIX BEJIUYUH
JUIsL BBIJCJIICHUS PACIpPEIEIeHUs KaXKIOM BEJIMYMHBI, OIPEACIICHUS HE3aBUCUMOCTH
CIIy4allHbIX BEJINYMH;

CBOOOJTHO OIEPUPOBATH TOHITHEM MATEMAaTUYECKOTO OXXHUAAHUS CIIy4aiHOU
BEJIMYMHBI (paclpeiesieHus), NPUMEHSATh CBOMCTBA MaTEMaTHYECKOrO OXUAAHUS
Opy  pPEIIeHUH 3aJa4, BBIUUCIATH MaTeMaTHYeCKOE OKUJaHue OWHOMHUAIBLHOTO
Y TEOMETPUYECKOTO PACIIPEACIICHUN;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JIUCIEPCHUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, MPUMEHITh CBOWCTBA JHWCIEPCHUM CIIyYaWHOW BEJIUYMHBI
(pactipenenieHus) MpU  PEIICHWHM 337a4y, BBIYUCIATH JUCHEPCHI0 W CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipeiesICHU.

K xoniy 11 kiaacca oOyJaromuiicss Hay4YuTCs:

BBIYHCIIATH BBIOOPOYHBIC XAPAKTEPUCTHKH IO JIaHHOW BBIOOPKE W OIEHWBATH
XapaKTEePUCTUKH  TE€HEPAIbHOW  COBOKYITHOCTH  JAHHBIX [0  BBIOOPOYHBIM
xapaktepuctukaM. OIlLIEHMBaTh BEPOSTHOCTH COOBITUH U TPOBEPSATH MPOCTEHIIHE
CTAaTUCTUYECKHUE THITOTE3bI, TIOJB3YSICh H3yUCHHBIMU PACcIpeICIICHUSIMU;

NPUBOJNUTH MPUMEPHI 3a/ad, MPHUBOJANIMX K TOKA3aTeILHOMY pacIpeIeieHHIo,
3a/lay, MPUBOANIMX K HOPMAJIbHOMY pacmpeaeneHnto. OnepupoBarh MOHATHSIMHU:
(GyHKIHUS TIOTHOCTH  BEPOSITHOCTH  TTOKA3aTENIbHOTO  pachlpeeicHus, (QYyHKITUS
IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pachpenesieHus, (QYHKIHUS TIJIOTHOCTH H
CBOWCTBAa HOPMAJILHOTO pacmpeeeHus;

onpenensatb Kod(PpPUIMEHT JTUHEHHONW KOPPENSINHU, BBIOOPOUYHBIN KO3 UITUEHT
KOPPEJISIIHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ha3zsanue OCHOBHBIE BUBI JEATEIBHOCTH
OCHOBHOE coepKaHne
pasnena oOyJaromuxcs
(Tembl)

DJIEMEHTBI TEOPUU
rpados

I'pad, cBs3HbI Tpad,
MIPEACTABICHUE 3aa4H C IOMOIIBIO
rpada.

Crenenb (BaJIGHTHOCTbD)
BepmnHbL. [1yTh B rpade. Lenu u
LUKJIBIL.

I'padsl Ha mnockocTu. JlepeBo
CIIy4alHOT'O 3KCIIEpUMEHTA

[IpencraBnsaTh OOBEKTHI U
CBSI3M MEXK]ly HUMU C TTOMOIIIbIO
rpada, HaXOUTh ITyTH MEXTY
BeplInHaMu rpada.

Brinensate B rpade nenu u
1UKJIbl. CTPOUTH JAEPEBO 110
ONMCAHUIO CIIyYalHOI'O OIIbITA,
OTIMCBIBATH CITy4YailHbIC COOBITHUS B
TepMHUHAX JEpeBa.

Pemats 3agaum ¢
TOMOIIBI0 TPadoB

Ciyuaiinbie
OTIBITHI,
CIIy4YalHbIE
COOBITHS

1 BEPOSITHOCTHU
COOBITHI

CrnyuaiiHple SKCIIEpUMEHTHI
(OTIBITHI)

U CITly4aiiHbIe COOBITHSI.
DnemeHTapHbIE COOBITHUS (MCXOIbI).
BeposaTHOCTh CilydaliHOrO COOBITHSI.
BepositHoCcTH COOBITHIA B OTIBITaX

C PAaBHOBO3MOHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU

BoIiensaTh ¥ ONKUCHIBATh
CITy4aiiHbIe COOBITHS B
CITy4aiiHOM OIIBITE.

DopMynUpOBaTh YCIOBUSA
IIPOBEJICHUS CITy9aliHOT'O OIIBITA.

HaxonuTh BEpOsSTHOCTH
COOBITHI B OIBITAX C
PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepanun

HaJ

MHOXECTBAMU U
COOBITHSIMU.

CnoXeHue u yMHOKEHHUE
BEPOSITHOCTEM.
VYcioBHas

BEPOSITHOCTb.
He3zaBucumebie

COOBITHS

[lepeceuenue, o0beIUHEHNE
MHOECTB B COOBITHH,
MIPOTUBOIOJIOKHBIE

coObITus. opmyna cioxeHus
BEPOSTHOCTEH Y CIIOBHAsI BEPOATHOCTD.
YMHOXKEHHE BEPOATHOCTEN.

dopmyna yCIOBHOM BEPOSITHOCTH.
dopmyia TOJTHON BEPOSITHOCTH.
®opmyJia baneca. HezaBucumebie
COOBITHS

Hcnonb3oBaTh 1uarpammsl
Diinepa 1 BepOaIbHOE OMMCAHKE
COOBITUI TIPU BBHITIOJHEHUH
onepanni

HaJ COOBITUAMMU.

OueHnBaTh U3MEHEHUE
BEPOSITHOCTEN COOBITUI IO Mepe
HACTYIUIEHHSI IPYTUX COOBITUM B
CIIy4ailHOM OIIBITE.

Pemate 3a1aumn, B TOM yucie

C UCIOJIb30BAHUEM JIEpEBA
CIIy4ailHOro OIbITa, opMy
CIIOXKEHUS

Y YMHOKEHUsI BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKH

KomMOunaTopHoe npaBuio
yMHOXeHus. [lepecTtanoBku u
¢dakropuan. Yuciao coueTaHuil.
Tpeyronbnuk Ilackans.
®opmyiia 6unoma Herotona

@opMyIMpPOBATh U TI0KA3bIBATH
KOMOMHATOpPHBIE (PAKTBHI.
Hcrnonb30BaTh MpaBUiIO YMHOXKEHHS,
U3y4eHHble KOMOUHATOPHBIE (DOPMYJIBI
JUTSL IEPEYMCIICHUS DJIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIIEMEHTAPHBIX COOBITHI B CITy4YaifHOM
OIIBITE.

ITonp3oBaTbCs

dbopmyoii u

TpeyroibHUKOM [Tackans

JUIsL OTIPENIECIICHHS YU CIIa

coueranuid. [Ipumensats Gopmyy
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ounoma Hrrotona s
npeoOpa3oBaHUs BhIPAKESHUN
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Cepuu 5 buHapHbIl CiTy4yallHBIN OIBIT PazbuBaTh cioxHbIC
MOCJIe10BATENbHBIX (ucnpITaHuE), ycex v Hey1ava. AKCIEPUMEHTHI HA OT/IEJIbHBIC
ucnbiTaHuid. cipiTanus HezaBucumeble ucnbITaHus. UCIIBITAHUS.
bepHymn. Cepust HE3aBUCUMBIX Pemiats 3ajaun Ha MOUCK
Cnyuaiinbiii BBIOOp WCIIBITAHUU JI0 TIEPBOTO yCIIEXA. BEPOSITHOCTEN COOBITHI B cepuu
U3 KOHEYHOU COBOKYITHOCTHU Cepus UCIIBITAHUN JIO IEPBOTO yCIexa
HE3aBUCHMBIX UCTBITAHUI bepHyu. U B CEPUSAX UCIBITAHUI
Cry4aitHbIil BBIOOp 13 KOHEYHOMN bepHyiu, a Takxke B OIBITaX CO
COBOKYITHOCTH. CIIy4aliHbIM
[IpakTuueckas padbora BBIOOPOM M3 KOHEUHOU
C UCIOJIb30BAHUEM 3JIEKTPOHHBIX COBOKYITHOCTHU C UCTIOJIb30BaHUEM
TaOJIHUIL KOMOMHATOPHBIX (PakToB U hopmyI,
B TOM YHCJIE B X0JI€ MPAKTUYECKOU
paboThI C MPUMEHEHUEM
CTaHAAPTHBIX PYHKIUH
Cinyuaiinbie 14 Cnyyaiinag BenuuuHa. Pacnpenenenne | OcBauBaTh MOHATHUS: ClydaiiHast
BEJINYMHBI U BeposiTHOCTEN. Jlnarpamma BEJIMYMHA, paclpeieseHue, Tadbanna
pacnpeneneHus pacnpenenenus. Onepauuu pacrpeneneHus, ruarpamma

Ha/Jl CIy4YailHbIMU BEJITUYMHAMU.
[Ipumepsl pacupeneneuuil. bunapnas
Clly4daiiHasi BEJINYMHA.
['eomeTpuueckoe pacnpeneieHue.
buHoMuanbsHOE pacnpeneieHue.
Marematnueckoe OKHuaaHue
CIIy4YalHOM BEJIMYHHBI.

CoBMecTHOE paclpeiesieHUue JIBYX
CIIy4alHbIX BeJM4KnH. He3zaBucumbie

pacrpeneneHus.

Haxonuts 3HaueHns1 CyMMBbl

Y IIPOM3BENICHUS CIIyYalHBIX
Beau4HrH. CTpOUTH OMHApHbBIE
pacrpeneneHus 1o ON1UCaHuio
COOBITH B CIIy4ailHBIX OIbITaX.
Crpouts 1 pacro3HaBaTh
reOMEeTpPUYECKOe 1 OMHOMHATILHOE
pacrpeneneHus.
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CJIyLIafIHBIC BenuuuHbl. CBOMCTBA Pematp 3aJa41 Ha BBIYHCIICHHC
MAaTEMATHYCCKOT'O OKHNJaHUA. MaATCMaTH4YCCKOI'O OXKHNJaHUA.
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Marematnueckoe OKuaaHue
OMHApHOM CITy4ailHOW BEJIMYUHBI.
Marematnieckoe OKHIaAHUE
reOMETPUYECKOTO U OMHOMHAIILHOTO
pacnpenenenui. ucnepcus

Y CTaHAAPTHOE OTKJIIOHEHUE.
Jucnepcust OMHAPHOM CllydaitHON
BeJMuMHbI. CBOICTBA IUCTIEPCHH.
MartemMaTHuecKkoe OXKuJaHue
MIPOU3BEICHUS U IUCIIEPCUS] CYMMBI
HE3aBUCHMBIX CITy4YailHbIX BEJIMYHH.
Jucnepcusi OMHOMHAIIBHOTO
pacrpeneeHus.

[IpakTuyeckas pabora

C UCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIUI]

CTpouTh COBMECTHBIE PaCIIPENEICHUS.
N3ydars cCBOMCTBA MATEMATUYECKOTO
O’KHJIaHHUS.

PemaTe 3a1aun ¢ moMoIIbIO
V3y4YCHHBIX CBOWCTB.

[To uzyuennsM popmysiam
HaXOJUTb MaTEMaTUYECKHE
OKHJIaHUS CIIy4YalHbIX BEJINYMH,
UMEIOIINX

reOMeTpUYECKOe U OMHOMHUATILHOE
pacrpeneneHus

OcBauBath NOHATUS: TUCIIEPCUS,
CTaHAAPTHOE OTKJIOHEHUE CIy4aiHON
BEJIMYMHBI.

Haxonuts

JTUCIIEPCHUIO TIO

pacIpeneneHuto.

N3yuars cBOMCTBA IUCIICPCHH.

1o u3yueHHsIM (popMyIaM HaXOIUTh
JUCTIEPCHUI0 OMHOMHUATIBLHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
IPAKTUYECKON padOThI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KJIACC
HasBanne Komunyect OcCHOBHBIE BUJIBI ACSATEIBHOCTH
OCHOBHOE COAEPIKAHNE
paznena BO 00yyaronmxcs
(Tembr) 4acoB
3aKOH OOJBIINX YUCEIT 5 HepasenctBo YeoOnimena. Teopema Pa30upath 10KazarenbCTBa TEOPEM.
Yeonimena. Teopema bepnyiu. OcBauBarb BEIOOPOYHBIA METO
3akoH OoJbIIKX ynces. BeiOopouHbIit HCCJICIOBAHUM, B TOM YHCJIE B XOAE
METO/]I UCCIIEAOBAHUM. MPAKTUIECKON pabOTHI
[IpakTrnueckas padora
C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JInL
DJIEMEHTBI MATEMATUYECKOU 6 ['enepasibHast COBOKYITHOCTb OcBauBaTh NOHATHUSA: T€HEPAIbHAS

CTaTUCTHUKHU

U cllydaiiHasi BbIOOpKa.

3HAKOMCTBO C BHIOOPOYHBIMU
XapaKTEPUCTHKAMU.

OueHka cpeHero v IUCepCcuun
FE€HEePAIbHON COBOKYITHOCTH

C MIOMOILBIO BBIOOPOYHBIX
xapakTepucTuk. OnieHuBaHue
BEPOSATHOCTEN COOBITHIA MO BEIOOPKE.
Cratuctuyeckas runoresa. IIposepka
IIPOCTEHIINX TUIIOTE3 C IOMOLIBIO
CBOMCTB U3YUYEHHBIX PACTIPEICICHUI.
[IpakTrnueckas padora

C MCIIOJIb30BAHUEM JIEKTPOHHBIX

COBOKYITHOCTb, BEIOOPKA, BHIOOPOYHOE
CpeIHee U BEIOOpOYHAs JTUCTICPCHUS.
Boeiuncnste BEIOOpOUHBIC
XapaKTePUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IE€HEPaJIbHON COBOKYITHOCTH.
OcBauBatTh MOHSITHS:
CTaTUCTUYECKAsi TUTIOTE3A.
OrneHnBaTh BEPOSTHOCTH COOBITHIA
Y [IPOBEPSITH MPOCTEUIINE
TUIIOTE3bl HA OCHOBE

BBIOOPOYHBIX JIAHHBIX,

B TOM YHUCJIE B X0JI€ MPAKTUYECKOU




OenepanpHas paboyas nporpamma | Marematuka. 10-11 xmacenl (yriyOiieHHBIN

TaOJINI]

paboTHI
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HenpepsiBHBIE clTy4yaliHbIE
BEJINYMHBI
(pactipenenenus),
IIOKAa3aTeJIbHOE

Y HOpMaJIbHOE
pacripeieneHus

[Ipumepsl HENMPEPBIBHBIX CITyYaWHBIX
BeJIMYUH. PYHKIMYS TUIOTHOCTH
BepoATHOCTU. PaBHOMEPHOE
pacnpenenenue. [Ipumepsl 3aaay,
MIPUBOSIIINX K MOKA3aTEIbHOMY

Y K HOPMaJIbHOMY PAaCIpPENCICHUSIM.
DyHKIMA NIOTHOCTH BEPOSATHOCTH
ITOKA3aTEJIBbHOIO PACIIPEIEICHHUS.
@yHKIMA UIOTHOCTH BEPOSATHOCTHU
HOPMAaJIbHOTO PacipeaciICHUs

3HAKOMUTHCS TOHATUSIMU:
HENpEepbIBHAA CITydaiiHas

BEJIMYMHA, HEIPEPHIBHOE
pacripesienieHue, QyHKIUS MITOTHOCTH
BEPOSTHOCTH.

Haxonnte BEPOSATHOCTH
COOBITHI 1O AaHHOW (DYHKIIMH
IJIOTHOCTH. 3HAKOMUTBHCH  C
MTOHSATHUSIMMU:

II0Ka3aTEIbHOE

pacnpeaeneHue, HopMajabHOE
pacrnpeiesieHue.

Brpiaens e 1Mo onucaHuio ciy4anHble
BEJIMYMHBI, PACIIPECTICHHBIC

10 TIOKAa3aTeJIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30upate npumepsl 3a1a4,
MPUBOISIIUX K MIOKA3aTEIIbHOMY
pacupenesieHuI0 U K HOPMaJIbHOMY
pacrnpeieICHUI0

Pacnpenenenune Ilyaccona

IlocnenoBaTeIbHOCTD
OJIMHOYHBIX HE3aBHUCHUMBIX
COOBITHH.

[Ipumep 3amaun,
MIPUBOJIAIIEN K
pacnpeaenenuto [lyaccona.

BriaensiTe 1o onMcaHuio
CJIy4ailHOTO OIBITA BEJIMYHHBI,
pacrpeesICHHBIE 110 3aKOHY
[Tyaccona.

Pemartp 3agauu, B TOM 4uCl€ B X0/1€
PaKTUYECKON pabOTHI €
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[IpakTnueckas pabota NPUMEHEHUEM CTAaHAAPTHBIX PYHKIUN
C UCIIOJIb30BAHUEM DIIEKTPOHHBIX AIIEKTPOHHBIX TAOJIHI
TabJInI
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CBs13p MEXKYy CITy4alHBIMU
BEJIMYMHAMU

KoBapuanus 1ByX Cily4alHBIX
BenuunH. Koadduiment
koppenaiuu. COBMECTHBIE
HAOJIIOICHUS IBYX BEJIUYMH.
Bri6opounslii koaddurmeHT
Koppesnsiuuu. Paznmnuue mexay
JIMHEMHOM CBA3BIO U IPUYMHHO-
CJIEACTBEHHOU CBsA3b10. JInHEHas
perpeccus. [Ipaktuueckas pabora
C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JINII

OcBauBaTh MOHATHUS: KOBapHALIUA,

KOA (O PUITMEHT KOpPENSIUY, JINHEHHAS
3aBHUCUMOCTb.

OueHuBaTh XapakTep CBSI3U MEXKY
CIIyJailHBIMH BEJIMYNHAMHU, UCXOIS

U3 MPUPOJIBI TAHHBIX U

BBIUMCIICHHBIX XapaKTEPUCTHUK.
Hcnonp30BaTh quarpaMmMebl
pacceuBaHus ISl N300paKeHUS
COBMECTHOTI'O pacCeUBaHUs

JTAHHBIX.

Haxonute ko3 puimeHTsr ocu
JarpamMmbl, B TOM YHCIIe

B XO/I€ TPAKTUYECKOMN

paboThl C MPUMEHEHUEM CTaHJAPTHBIX

byHKITHH

O06001IEeHNE
Y CUCTEMATU3alUs 3HAHUIN

11

[IpencraBieHue JaHHBIX C TIOMOILLBIO
TaOJUI] ¥ TUarpamm, orrcaTelbHast
CTaTHCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMH
3JIEMEHTApHBIMU COOBITUSMU,
BBIUMCIICHHE BEPOSATHOCTEH

COOBITUH C NPUMEHEHUEM

dbopmy u rpaduIeCcKuX

METO/10B (KOOpIMHATHAS

npsiMasi, epeBo,

[1oBTOPATH U3y4YEHHOE U BBICTPAUBATH
CUCTEMY 3HAHUU
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nuarpamma Jitiepa), caydaiiHbie
BEJIMYMHBI U PacipeaesieHus,
MaTEeMaTUYECKOE OKUaHUE
CIIyYaliHOM BEJIMYHUHBI

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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MEPEYEHD (KOJUDPUKATOP) IPOBEPSIEMbIX TPEFOBAHUI

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA U JIEMEHTOB
COILEPXKXAHUA ITO MATEMATHUKE

JUis poBENEHUsT €IMHOrO T'OCYJapCTBEHHOIO JK3aMEHa 110 MaTeMaTHKe (hanee —
EI'D 1o wmaremaTuke) HCHONB3YETCS IMEpeuyeHb (KOAU(PUKATOP) MPOBEPSIEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOW OOpa3oBaTENbHOM MPOrpaMMbl
CpeIHEro 001Iero 00pa3oBaHus U 2JIEMEHTOB COJIEPIKAHUS.

IIposepsiembie Ha EI'D mo MmaremaTuke Tpe0OBaHNs K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHEro o01Iero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
IPOBEPSIEMO OCHOBHOM 00pa30BaTeIbHOMN MPOTpaMMbl CPETHETO OOIIETO
O o0OpazoBaHUs
TpeOoBaHUS

1 Brnagenne wmeTomamMm JOKa3aTENbCTB, AalTOPUTMAMH  PEIICHUS

3a1a4;, yMeHHe (QOpMYyITUpOBaTH M ONEPHUPOBATH IMOHATHSIMHU:
oTmpesieNieHNe, akCMoMa, Teopema, CIEACTBHE, CBOICTBO, MPHU3HAK,
JI0KA3aTeILCTBO, PAaBHOCWIbHBIC (OPMYIUPOBKH; MPUMCHSATH WX,
ymMeHue  (GopMynupoBaTh ~ OOpaTHOE U MPOTHBOIOJIOKHOE
yTBEPXKIEHUE,  TPUBOAUTH  TNPUMEPhl U  KOHTPIPHUMEDHI,
UCIIOJIB30BaTh METOJT MaTEeMaTHYCCKON WHAYKIMH; IPOBOJHTH
JOKa3aTeJbHbIC PACCYKJACHHS TpPU PEIICHHH 3a/ad, OIICHHBATh
JIOTUYECKYIO0 TIPABWIBHOCTh PACCYXKICHUH; YMEHHE OIEepUPOBAThH
MOHATUSMHU:  MHOXECTBO,  TOJMHOXECTBO,  OIEpaluu  Haj
MHO)KECTBAaMH; YMEHHE HCIIOJb30BaTh TCOPETUKO-MHOKECTBECHHBIH
amnmapat A7 ONMCAaHUS peajbHBIX IMPOIECCOB WM SBICHUN W TPH
peIeHn 3aad, B TOM YHCJIE W3 JIPYTUX Y4YeOHBIX MPEAMETOB;
yMEHHUE OIEePUPOBATh TMOHATHUSAMH: Tpad, CBI3HBIN rpad, IepeBo,
IIUKJI, Tpad Ha IUIOCKOCTH; YMEHHUE 33JlaBaTh W OINHUCHIBATH Tpadbl
pasIUYHBIMM CIIOCOOAMU; HCMOJB30BaTh Tpadbl MpU peHieHUuU
3a1aq

2 YMeHue omnepupoBaTh IOHATHSIMH: HATYpPaJbHOE YHCIO, LEJI0e
YUCJIO, CTENEHb C LEJIbIM II0Ka3aTeleM, KOPEHb HaTypalbHON
CTEIIEHHW, CTEIEHb C pPalMOHAIBHBIM II0KAa3aTEIeM, CTEIEHb C
JeMCTBUTEIBHBIM MOKa3aTelieM, JorapudM 4Yucia, CUHYC, KOCUHYC
U TAHINEHC I[POU3BOJBHOIO 4YMCJA, OCTaTOK II0 MOZYIIO,
palMOHAIBHOE 4YHCIIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA
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HaTypaJbHbIX, HCJbIX, PAllMOHAJIbHbIX, I[GI‘/JICTBI/ITCJ'IBHBIX YUCCII,
YMEHHEC HCIIOJIL30BATh
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NpPU3HAKA  JIETUMOCTH, HAWUMEHBIIUNA OOIMU  JenuTenh U
HauMeHbIee oOlIee KpaTHOe, anropuT™M EBKiIuma mpu penieHuu
3a/1a4; 3HAKOMCTBO C pPAa3JIMYHBIMH MO3UIMOHHBIMU CUCTEMAMU
CUMCJICHUS, YMEHHE BBIMOJHITh BBIYMCICHUE 3HAYCHUH W
npeoOpa3oBaHus BBIPAXEHUW CO CTENEHsIMU M Jorapudmamu,
npeoOpa3oBaHusi APOOHO- PAIMOHAIBHBIX BBIPAKCHUN;, YMCHHE
OTIEpUPOBATh TOHATUSIMH: TOCIEIOBATEILHOCTh, apudmeTnaeckas
nporpeccus, reoMeTpuiecKas nporpeccus, OECKOHEYHO
yObIBaOIIasi TEeOMETpUYecKas Nporpeccus; yMEHHE 3a/1aBaTh
NOCJIEOBATENBHOCTA, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopmyll; yMEHUE ONEPUPOBATH MOHATUSIMU: KOMILJIEKCHOE YHCIIO,
COMPSDKEHHBIE ~ KOMIUICKCHBIE  4YHCIIa, MOJYJb U apryMEHT
KOMILJIEKCHOTO 4ucia, (opma 3amucu  KOMIUIEKCHBIX YHCEN
(reomeTpHuuecKas, TPUTOHOMETpHUUYECKas U anredpanydeckas); yMeThb
OpPOU3BOJIUTh apuU(METHYECKHE JEHUCTBUS C  KOMIUIEKCHBIMU
YUCJIaMH; TPUBOJUTH TPUMEPHI HCIOJB30BAHUS KOMIUIEKCHBIX
YyuCeJ; ONEpUpOBaTh MOHATUSMHU: Martpuua 2 X 2 u 3 x 3
ONPEJEIUTENIb MATPUIIBI, FEOMETPUUYECKUNA CMBICI ONPEACTIUTENS

Ymenue OTIepUPOBATH MOHSTUSIMH: palrioHaIbHbIE,
UppaioHaIbHbIe, TIOKa3aTeNbHbIe, CTEIIEHHBIC, JTorapu(MUIecKue,
TPUTOHOMETPUUYECKUE YPABHEHHS W HEPAaBEHCTBA, HMX CHCTEMBI;
YMEHHE OMNEPUPOBATh MOHATHSAMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUI U
HEpaBEHCTB, PaBHOCUJIBHOCTh ypaBHEHMI, HEPABEHCTB M CHCTEM;
yYMEHHE peliaTh ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C MOMOIIBIO
pa3IMyYHBIX MPUEMOB; pellaTh ypaBHEHHUs, HEPABEHCTBA M CUCTEMBI
C MapaMmeTpoM; MPUMEHSATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI
JUIA peleHUs MaTeMaTH4eCKUX 3ajad M 3aJad W3 pa3iIMyuHbIX
o0nacTeill HAayKu U peabHOM )KU3HU

YMeHue onepupoBaTh MOHATUSAMU: (PYHKIUS, YETHOCTh (DYHKIIUH,
NEPUOJUYHOCTD GyHKUIMH, OrpaHU4YEHHOCTh byHKIMH,
MOHOTOHHOCTh (DYHKIIMH, JKCTpeMyM GyHKIHUU, HauOoJsblliee |
HanMeHbIllee 3HAYeHHs] (PYHKIMM Ha MPOMEXKYTKE, HEIpepbIBHAS
GyHKUMA, acuMOTOTHl Tpaduka ¢GyHKIMM, TepBas U BTOpas
IPOU3BOAHAS (DYHKIIMH, T€OMETPUUYECKUA U (PUINYECKUNA CMBICI
IPOU3BOIHOM, MEepBOOOpa3Hasi, OMPEJCICHHBIA HHTETPAN, YMCHHE
HaXOJWTh AaCUMNOTOTHl Tpaduka GYHKIUH; yMEHHE BBIUYUCIATH
MPOU3BOJHBIE CYMMBI, MPOU3BEACHMS, YaCTHOTO U KOMIIO3UIIUU
GbyHKUMNA, HAXOAUTH YpaBHEHUE KacaTeIbHON K rpaduKy QyHKIIUU;
yYMEHUE HaXOAUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUN; YMEHHUE
UCIIOJIb30BaTh  MPOU3BOJAHYIO JUISl  KCCIAEAOBAHUS  (DYHKIIMIA,
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HaxXoAWTh HauOONbIIME ¥ HAUMEHbIINE 3HAYeHUS (QYHKIH;
CTPOUTH I'pa)K¥ MHOTOUWIEHOB
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C  WCIIOJNB30BAaHMEM  ammapaTa  MaTeMaTH4YecKoro — aHalu3a;
OPUMEHATH MPOU3BOJHYIO Ui HaxOXICHHUS  HAWIy4lIero
pellleHuss B MPUKIAJHBIX, B  TOM  4YHCI€  COLIMAJIbHO-
HSKOHOMUYECKUX U (U3NYECKUX 3a]adyax; HAXOAWUTh IUIOMAAN |
00BeMBl  (GUTYp C TOMOIIBI0O HHTErpana; MPUBOAUTH IMPUMEPHI
MaTeMaTHUYECKOTO MOJICTUPOBAHUS C OMOIIBIO
g depeHInaIbHbIX YpaBHEHHIH

YMeHue omepupoBaTh MOHATUSMU: Tpaduk (QyHKIMH, oOpaTHas

byHKuMg,  KoMno3uuus — QyHKUuH, JHMHeWHas — QyHKIMs,
KBaJpaTuyHasi (QyHKUUS, paldoHalbHAs (yHKUHMSA, CTEHEHHAs
byHKIHS, TPUTOHOMETPHUUYECKHE byHKIIH, oOpaTHbIe
TPUTOHOMETPUUYECKUE byHKIIH, MOoKa3aTeybHas U

norapudmudeckas GyHKINN; YMEHHE CTPOUTH IpadUKH U3ydeHHBIX
GyHKUUNA, BBIMOJIHATH MpeoOpa3oBaHusi rpaduKkoB  (DyHKIIHIMA,
UCIIOJIB30BaTh TpadUKH JUIsl U3yUEHUS TIPOILIECCOB M 3aBUCUMOCTEH,
IIpY PEIICHUU 3a/Jad W3 JAPYTHX y4eOHBIX MPEIMETOB W 3aaad U3
peaNbHOM KU3HM, BBIpaXKaTh (POPMYyJIaMH 3aBUCUMOCTH MEXKIY
BEJTMYMHAMH; HCIIOJNB30BaTh CBOWCTBA M Tpaduku (QyHKIUN s
peIIcHUsT YpaBHCHMI, HEPaBEHCTB W 3aJad C IapaMeTpamu;
U300pakaTh Ha KOOPJMHATHON IJIOCKOCTH MHOXXECTBA PEIICHHM
ypaBHEHUH, HEPABEHCTB M X CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJlayM Pa3HbIX THUIOB (B TOM YHKCIE
Ha TMPOIEHTHI, JOJIM U YacTH, HA JIBHXKEHHE, PabOTy, CTOMMOCTb
TOBApOB M YCIYr, HAJOrH, 3aJa4yd u3 OOJacTH yIpaBJICHUS
JUYHBIMA U CEMENHBIMH (PUHAHCAMU); COCTABJIATH BbIPAXKECHMS,
YPaBHEHUS, HEPABEHCTBA W MX CHCTEMBI IO YCIOBUIO 33J1a4H,
UCCIIEI0BATh MOJIyYEHHOE pelieHue 17} OLICHUBATh
IpaBAONOA0OHOCTh PE3YIbTATOB; YMEHUE MOJECIUPOBATH peajbHbIE
CUTyallUM Ha A3bIKE MAaTEMAaTUKH; COCTAaBJISATh  BbIPAXKEHMUS,
YpaBHEHMS, HEPABEHCTBA U UX CHUCTEMBI 110  YCJIOBHUIO  33J1a4H,
UCCIIEI0BaTh IIOCTPOEHHbBIE MOJIEJIM C HCHOJIb30BAHUEM
anmnapara ajnreOpbl, MHTEpIPETUPOBATH MOJTYUYEHHBIH pe3yabTaT

YMeHue omnepupoBaTh MOHATHSAMH: CpelHee apupMeTHIeCKoe,
MeJWaHa, HauOOJblllee W HAWUMEHbBIEE 3HAYCHHs, pa3Max,
JHUCTIEpCHsi, CTAaHAAPTHOE OTKIOHEHHE YHCIOBOrO HaOOpa; yMeHHue
U3BJICKaTh, HHTEPIPETUPOBATh WH(OpPMAIUIO, MPEACTABICHHYIO B
TabiMIlaX, Ha JAuarpammax, rpagukax, OTpakarollyl0 CBOWMCTBa
peaNbHBIX TPOIECCOB U SIBICHUI; MPEACTaBIATh WHOOPMAIUIO C
MIOMOIIBI0 TAONWIl W JWarpaMM; HCCIIEIOBAaTh CTATHCTHUYECKHE
JaHHBIC, B TOM YHCIIC C NMPUMEHEHHWEM TpadUUEeCKHX METOJIOB H
JIEKTPOHHBIX  CPEJICTB; rpadguiecku HCCIIeI0BATh
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COBMECTHBIC  HAOJIOJICHUS C TIOMOIIBIO AHArpaMM pacCeUBaHUS U
JIMHEWHOM perpeccuu
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YMeHue onepupoBaTh MOHATHAMU: CIIyYaWHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIYyYalHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOATHOCTh C  HUCIOJB30BaHWEM  TpadUUYeCKMX  METOJIOB;
OPUMEHATH (OPMYJBI CIOXKEHHS W YMHOXEHHS BEPOSTHOCTEH,
dbopMyiTy TONHOW BEpPOSTHOCTH, bopmymy bepuymnu,
KoMOuHaTOpHbIE  (aKkThl M (HOPMYJIBI, OLICHUBATH BEPOSTHOCTH
pEabHBIX COOBITHI; YMEHHE ONEPUPOBATH MOHITHIMHU: CITydaiiHas

BEJINYMHA, DPACHpPEACIICHUE BEPOSTHOCTEM, MaTeMaTU4YECKOE
0XKUJIaHUE, JACTIEPCUSA U CTAHAAPTHOE OTKIIOHEHUE CIYy4YanHOU
BEJIUYMHBI, (YHKIHMH  pacrpeaesieHUus 151 IJIOTHOCTH

PaBHOMEPHOTO, TMOKA3aTeIbHOTO M HOPMAIBLHOTO Pacpe/Ie/ICHUH;
YMEHHUE WCITOJIB30BaTh CBOMCTBA U3YUYCHHBIX paClpeaelieHud IS
pemieHuss  3a7a4; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJIBIIHX
YHUCEJ, METO/bl BBIOOPOYHBIX HMCCIIECIOBAHUN; YMEHUE MPUBOIUTH
IPUMEPBI TIPOSIBJICHUS 3aKOHA OOJIBIIUX YHCEN B NMPUPOJIHBIX H
OOIIECTBEHHBIX SIBJICHUSAX; YMCHHE OIEPUPOBATh TOHATHSIMH:
coueTaHue, MePeCcTaHOBKA, YUCIIO COYCTAHUH, YUCIIO TIEPECTAHOBOK;
ounoM HploTOHA; ymMeHHE TPUMEHSITh KOMOMHATOPHBIE (DAKTHI U
pacCyXJIeHus IS PpCeIIeHUs 3a7av;, OIICHUBAaTh BEPOSATHOCTH
peanbHBIX COOBITHH; COCTABJISITH BEPOATHOCTHYIO MOJACIb U
WHTEPIPETUPOBATH TIOJYICHHBIN PE3yIbTAT

YMeHue onepupoBaTb NOHATHAMH: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YIVIA, IJIOCKMM yrodl,
JNBYIPAHHBIN yIoJl, TPEXTPAHHBIN YIroJl, CKPEIIMBAKOLIMECS MTPSMBbIE,
NapaJuIeIbBHOCTh U TEPIEHANKYISIPHOCTh MNPSIMBIX U IIJIOCKOCTEH,
YTOJl MEXKIY NPAMBIMH, YTOJ MEXKIY NPSAMOU U INIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHA JO IUIOCKOCTH,
pPacCTOSIHUE MEXAY NPSMBIMU, PACCTOSTHUE MEXKIY IUIOCKOCTSIMU;
YMEHHUE HCIONb30BaTh MPU PELICHUHU 3a/a4 M3yYeHHbIE (DAKThl U
TEOpPEMBl TUIAHUMETPHH;, YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpY’KaloIllEro MHpa; CTPOUTh MAaTEMAaTU4YECKHE MOJACIU C
NOMOIIBIO TEOMETPUYECKUX TMOHATHM M  BEIWYWH, pEIIATh
CBSI3aHHBIC C HUMH NIPAaKTHUYECKUE 3a1a4U

10

YMeHue ornepupoBaTh MOHATHUSMHU: IUIOMIAAb (GUTYPBI, O0BEM
(GUTrypsl, MHOTOTPaHHUK, TPaBUIbHBI MHOTOTPAHHUK, CCUCHUC
MHOTOTpaHHHKA, KyO, Tapajuielenunea, Mpu3Ma, MUpamuia,
durypa u MOBEPXHOCTh BpalICHHs, TUIUHAP, KOHYC, IIap, cdepa,
wiomanas cdepsl, IUIOMAAbL MOBEPXHOCTH MUPAMHJbBI, PHU3MBI,
KOHyCa, IWIMHIPA, 00BeM KyOa, IPSIMOYTOJIEHOTO
napaieenunesna,
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NUpaMUIbl, MPU3MBL, LWIMHAPA, KOHyca, IIapa, pa3BepTKa
IIOBEPXHOCTH, CE€YEHUs KOHyCa U LWIMHAPA, MApAJIIEIbHBIE OCHU
WIM OCHOBAHHUIO, CEYEHUE Il1apa, MIOCKOCTh, Kacaroasics cdepsl,
HUJIMHIpa, KOHYCa; YMEHHE CTPOUTH CEUYEHHE MHOIOTPaHHUKA,
n300pakaTb MHOTOTPAaHHUKHU, (PUTYpbl M MOBEPXHOCTH BpallleHUs,
UX CEYEHMs, B TOM YHCIE C IOMOIUBI JJIEKTPOHHBIX CPEICTB;
yMEHUE  MPUMEHSATh  CBOWCTBA  T€OMETpPUYECKUX  (uryp,
CaMOCTOATENBLHO (POPMYJIMPOBATH ONPEACIICHUS U3ydaeMbIX QUryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBAX M NPHU3HAKAX T'€OMETPHUUYECKUX
¢uryp, oO0OCHOBBIBATh WJIM OIPOBEPIaTh HX; YMEHHE MPOBOIUTH
kjaccupukanuioo (GUryp mo pasiMYHbIM TPHU3HAKAM, BBITOJIHSTH
HEO0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOSHUS

11

YMeHHue omnepupoBaTh IOHATHUSIMH: JBIKCHHE B TIPOCTPAHCTBE,
napayyieIbHBIA  MEPEHOC, CHMMETpPUS Ha TUIOCKOCTH W B
POCTPAHCTBE, TMOBOPOT, NpeoOpa3oBaHUE MOA00US, TOMOOHBIC
Guryphel; yMEHHE paclo3HaBaTh paBHBIE W IMOAOOHBIE (QUTYDHI, B
TOM YHCJE B TPUPOJE, HCKYCCTBE, APXHTEKType; HCIIOJIb30BaTh
T€OMETPUYECKAE OTHOIICHUS TpU PEHICHUW 3aaad; HaXOIUTh
r€OMETPUYECKUE BEIMYUHBI (JJIMHA, YTOJ, IUIoNaab, 00beM) MpHU
pelIeHny 3a7ad W3 JIPYruX Y4YeOHBIX TPEIMETOB U W3 peabHOMN
KU3HHW, YMEHHUE BBIYUCISITH T'€OMETPUUYCCKHE BEIWYUHBI (JITMHA,
yroyi, IUIOmaab, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIOIB3YS
u3ydeHHble (OPMYIbI W METOJbl, B TOM UHCJE: IUIONIA/lb
MOBEPXHOCTH THUPAMHUIBI, TPU3MBI, KOHyCa, HMWJIMHIAPA, IUIOMIAIb
cheppl; 00beM  KyOa, MOPSIMOYTOJILHOTO  MapajuieNienurnena,
MUpaMUbl, IPU3MBI, MIJIAHIPA, KOHYyCa, Iapa; yMEHHUE HaXOIUTh
OTHOIIIEHUE 00BEMOB TTOTOOHBIX QUTYP

12

YMeHue omnepupoBaTh IMOHATHUSAMHU: MPSAMOYTOJbHAs CHUCTEMa
KOOPAWHAT, BEKTOP, KOOPJAWHATHI TOYKH, KOOPJHMHATHI BEKTOPA,
CyMMa BEKTOpPOB, TPOM3BEICHUEC BEKTOpA HAa YHCJIO, Pa3JIOKEHUEC
BEKTOpa 1O 0a3ucy, CKalsIpHOE TMPOW3BEJCHHE, BEKTOPHOE
NPOU3BEACHUE, YTOJ MEXIY BEKTOPAMHU; yYMCHHE
UCTIOJIb30BaTh BEKTOPHBII WM KOOPAMHATHBIA METOJ JUIs
pellieHHs] TEOMETPUYECKUX 3aJad M 3a7ad JPYrux y4eOHBIX
pEMETOB
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YMeHue BbIOMpATh MOIXOIAUIMNA METOJ ISl pEHIeHUs 3aJauu;
MOHUMAHUE 3HAYUMOCTH MATEMATHUKH B M3YUYCHUU TPUPOAHBIX H
OOILIECTBEHHBIX IMPOLIECCOB U SBJIEHUM; YMEHHE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaT€MAaTHUKU B UCKYCCTBE, YMEHUE IPUBOIUTH
MPUMEPBl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM U MHUPOBOH
MaTeMaTU4YEeCKOU HAyKH
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IlepedeHb 3J1eMeHTOB co/iep:KaHus, mpoBepsieMbix Ha EI'J mo maremarTnke

Kon [IpoBepsieMblii 3IIEMEHT COJIEPKAHUS
1 Yucna v BEIYUCICHUS
1.1 HarypansHuble u nensie yncina. [Ipu3Haku IeIMMOCTH LENBIX YHCEIT
1.2 Paunonanbubie uncia. OOBIKHOBEHHbIE M JECATUYHbIE IpOOH,
IPOLEHTHI, 0ECKOHEUYHbIE IEPUOANYECKUE APOOU
1.3 ApubdmeTndeckuii KOPEHb HaTypaJlbHOU CTEIICHH.
JlevicTBus ¢ apupMeTHIECKUMH KOPHSIMU
HATypaJIbHOM CTEIICHU
1.4 Crenens ¢ nenbiM nokasareneM. CTeneHsb ¢ pauoOHaIbHbIM
nokasaresieM. CBoOMCTBa CTENIEHU
1.5 CuHyC, KOCUHYC U TAHI€HC YUCIOBOTO aprymMeHTa. ApKCUHYC,
apPKKOCUHYC, APKTAaHT'€HC YUCJIOBOI'O apryMeHTa
1.6 Jlorapudm uucna. [leciTuuHble U HATypaJbHbIE JIOTapU(PMBI
1.7 [elictBuTenpHbIE qyuca. Apudmernueckue onepanuu c
JNEUCTBUTEIbHBIMU uuciaamMu. [IpuOnrkeHHble BBIUMUCIEHUS, MPaBUIIA
OKpPYIJICHHSI, TPUKUJKA W OLEHKA pe3yjbTaTa BEIUNCICHUI
1.8 [IpeobpazoBanue BhIpAKEHHIA
1.9 KommuiekcHble uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie u qpoOHO-palIMOHANIbHBIE YPABHEHUS
2.2 HNppanmonanbHbIE ypaBHEHUS
23 Tpuronomerpuyeckrue ypaBHEHHUs
24 [loka3zaTenbHblE U JTOrapuPMUUECKUE YPaBHEHUS
2.5 [enbie U APOOHO-pAIMOHAIPHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpaBEHCTBA
2.7 [TokazaTenbHble U JorapuPpMUIECKIe HEPABEHCTBA
2.8 TpuronoMerpryecKkue HEpaBEHCTBA
29 CucTtembl M1 COBOKYITHOCTH YPABHEHUM Y HEPABEHCTB
2.10 YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C lIapameTpamMu
2.11 Martpuna cucTemMsbl JIMHEHHBIX YpaBHEHUN. OnpeaennuTenb MaTPHUIbI
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3 OyHKIUY U TpaduKu
3.1 @Oyukius, crmocobbl 3amanus (yakmuu. ['padux yHkmmm. B3aumuo
oOpatHble ¢yHkuuu. YeTHble W HeueTHble (QyHkiuu. [lepuonmnueckue
GbyHKIHIH
3.2 OO6nacte ompeneneHUss W MHOXECTBO 3HaueHuWd ¢yHkuuud. Hynu
¢ynkuuu. [IpomexxyTku 3HaKONOCTOSIHCTBA. 1IpOMEKyTKH MOHOTOHHOCTH
¢byskiun. Makcumymbl W MUHUMYMBl  QyHkuuu. HawuGomnbinee wu
HauMeHbllIee 3HaUYeHne (PYHKIMKU HAa POMEXYTKE
33 CrerneHHast QyHKIUS C HATYpaJIbHBIM U LIETBIM MOKa3aTeneM. Ee
cBoiicTBa u rpaduk. CBoicTBa U rpadK KOPHS N-Oi CTEIIEHU
34 Tpuronomerpuyeckue QPyHKIIMU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u orapudmuueckas GyHKIUU, UX CBOMCTBA U rpaduKu
3.6 Touku pazpwiBa. AcuMnToTsl TpadukoB GyHkimid. CBocTBa GyHKIINA,
HETPEPBIBHBIX HA OTPE3KE
3.7 [TocienoBaTeIbHOCTH, CIIOCOOBI 3aaHUS IOCIEI0BATEILHOCTEN
3.8 Apudmernueckas U reoMmerpuyeckas nporpeccud. Popmysa CIOXKHBIX
MIPOLIEHTOB
4 Hauana MaremaTH4eckoro aHajiusa
4.1 [IpousBoanas pynkuuu. [IponsBoaHbIe 31€MEHTAPHBIX (PYHKIIHIA
4.2 [IpumeneHnne Mpou3BOIHON K UCCIAEAOBAHUIO (PYHKITNIT HA MOHOTOHHOCTh
U 3KCcTpemyMbl. HaxoxJieHne HamOOJIbIIEro U HAaMMEHBLIErO 3HAYEHUS
GyHKIIMM HAa OTPE3KE
4.3 [TepBooOpa3znas. MuaTerpan
5 MHoOkecTBa U JIOTHKa
5.1 MHoXxecTBO, onepauuu HaJl MHOKecTBaMu. /luarpammel Dilsiepa — Benna
5.2 Jloruka
6 BeposATHOCTh U CTaTHCTHKA
6.1 OnucarenbHasi CTAaTUCTUKA
6.2 BeposiTHOCTB
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 DuUrypsl Ha IIOCKOCTH




OenepanpHas paboyas nporpamma | Marematuka. 10—-11 xmaces! (yriayOieHHBIH

7.2 IIpsiMbI€ U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu

7.4 Tena 1 NOBEPXHOCTH BPALLICHUS

7.5 KoopauHaTel 1 BEKTOPBI
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