MHCTUTYT COAEPKAHINA

M METOAOB ObYYEHWNA
um. B.C. NEAHEBA

MuHnpoceelweHna Poccum

OEJ/IEPAJIbHAS PABOYAS ITPOT'PAMMA
CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

MATEMATHUKA
(0a30BbIN YPOBEHD)

(mns 10—-11 ximaccoB 06pa3oBaTeNbHBIX OpraHU3aIINi)

Mocksa — 2025



denepanbHas paboyast mporpamma | Matematrka. 10—11 kmaccsr (6a30BbIii ypOBEHb)

COIEPKAHUE

MHOACHUTEJIBHAS BAIIHMCKA ... s 4

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O MATEMATUKE

HA YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUS .........c.coovviiiiiiiiiiiiiiicce 8
JIMIHOCTHBIE PE3YIIBTATBL «..c.vveutiurerieutenieetesstesteesesseessesseesesssessesssesseesesaeessesseessesssesesssesseensesaeensesseenne 8
METANPEAMETHBIE PEBYIIBTATBL.......veuviurinrenreietetetestestesaessessesaesaessessesaesaesaesaesaesaesaesaeeaesnesaesaeeneeseeneenes 9
TIPEAMETHBIC PEBYIIBTATBL ......eeueiurenienieriieteeitesttete et ete et esteeasesae e s e essesbeessesbeeasesaeeaesaeeaeesnesbeeanesaeennes 11

OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YUYEGHOI'O KYPCA «AJITEBPA 1 HAYAJIA

MATEMATHNYECKOI'O AHAJTIMBA ..ottt ettt et 12
TTOSCHUTEIIBHAS BAITHCKA .....evveniiiieiieteniteteeitesteetesseetesseeasesttesbesasesbeeasesbeesesaeeasesbeetesase bt ensesbeensesreennes 12
COMEPHKAHUE OOYUCHUS ...cvverveeeerreereesseeseesseesesseesesseessesseessesseessesssessesssessesssessesssessesnsesssessesssessesssessesssans 15

TO KITACC .ottt ettt ettt a e a et b b e e e bbbt s a e bbbt a e nh e b bt bt b nenae 15
TT KITACE 1ttt bttt b et b et e e bt et e e bt e bt e st e e b e et e s b e et e e bt et e ebe e bt eatenbeeanen 16
TIPEIMETHBIC PE3YIIBTATB ..c.uveeuverueeerrerureeteenureesseesseesusessseesseessseeseesasesseasseessseeseesseesnseensaesssesnseessaessenns 17
TEMATHUUECKOE TITTAHUPOBAHHUE .....veeuveeueerureereensterreenseeaseenseesstessseeseesseeesseesseesaseenseesseesssessseesseessseenseennes 20
TO KITACE 1ttt ettt b et b et b et e a bt et b e et b e et s bt et sbe e bt et e bt eanens 20
T KITACC ettt ettt ettt ettt bbbttt b e b bt s bt bt bt b e bt b e bt bt bt e bbb 25

OEJIEPAJIbBHAS PABOUYAS ITPOTPAMMA YUYEBHOT'O KYPCA «TEOMETPUS»..................... 30
TTOSICHUTEIIBHAS BAITHCKA ....vevvenreiuieitentenieetesitesteeitesseeasesseeatesstestesatesbeeatesbeeasesbe e s e sbeeasesabebeeatenbeentenseennes 30
COMEPHKAHME OOYUCHUS ...cnveenvenrieneertieientieteeutesteestesteetesseessesstessesstenseestesseestesseentesseensesseensesssensesssansesnsens 32

TO KITACE 1ttt ettt bt et b et e bttt e bt e bt e st e bt et e s bt et e s b e et e sbe e bt e ate bt eanen 32
T1 KTIACC ettt ettt ettt a e b a et b e bbbt b e bbbt b a e r e a e rennenae 33
TIPEIIMETHBIC PEBYIIBTATBL ..cuvveeuveeureerueeereeseensseaseesseesnseaseesssesnseanseesnseenseesseesnsesnseesseesnsessseesssesnsessseessenns 34
TEMATHUUECKOE TITTAHUPOBAHHE .....veeuveeerernreereensrerttenstenseenseesssessseeseessaessseesssesaseensessseessseenseesssessseenseennne 37
JO KITACE .ttt ettt ettt ettt e b e et b e et b et s bt b sae bt eae e bt eanen 37
TT KITACE 1ttt ettt h ettt b et b et e e bt et e e bt e bt e st e e bt e st e sb e et e ebe et e sbe e bt eatenbeeanen 49

OEJIEPAJIBHAA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTD

ML CTATHICTHIKAD ettt ettt ettt et e s e b e et e s bt et s bt et e eae et e eat e beennens 56
TTOSICHUTEIIBHAS BAITHCKA ....vevvenriiuienuieteniteteeitesteeteeseeatesseeasesttesbesatesbeeatesbe et esbeeabesbeeasesatebeensesbeensenseennes 56
COIEPHKAHME OOYUECHUS ...cnvenvenrienrentiententteteeutesteeutesteeatesseesbessteatesatenseeatenseeatenbeesbesbeenbesatenseestenbesssenseensens 57

TO KITACE 1ttt b et b et e bttt e bt b e e st bt et b e et s bt et sbe e bt et ettt ens 57
IT KTTACC 1ttt ettt h e bt s et et e bt e e bt e e st e et e e st e e bt e b e e s at e e bt e bt e s et e e beenaeeeaneenean 57



denepanbHas paboyast mporpamma | Matematrka. 10—11 kmaccsr (6a30BbIii ypOBEHb)

TIPEIAMETHBIC PE3YIIBTATBL ..c.uveeurerureerrerurerteensreesseesseessseasseenstessseesseesaseeseesstesaseeseesseesnseenseesssesseensaesssenns 58
TEMATUUECKOE TITTAHUPOBAHHUE .....eeeuveeurerureereenseeeuteensteaseesseesstesaseeseesseesseesseesaseesseesseessseenseesseesseenseennes 59
TO KITACE .ttt ettt et b et s b et e at e bt et b e et b et s bt et sbe bt ean et an e 59
TT KITACE ettt b et h ettt b et b e et e e bt et e e bt e bt e st e bt e st e e bt et e sbe et e sbe e bt ea e e beeaten 63

[IEPEYEHB (KOJUO®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHII K PE3YJIbTATAM OCBOEHU I OCHOBHOW OBPA30BATEJILHOM
[IPOI'PAMMBI CPEJTHEI'O OBILET'O OBPA30OBAHUS U SJIEMEHTOB COJIEPXK AHUSI

TIO MATEMATHIKE ...ttt e et e et seeeee e seeeeeeee e s s e s e eseseesesseeessasseessessaseassesessnssessaees 67

L0 KTTACC et e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaas 67

[IpoBepsiemble TpeOOBaHMS K pe3yIbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTEeIbHOM porpamMmsl . 75

[TpOBEPAEMBIC DITEMEHTBI COMEPIKAHMS -.cnvnvnvenrenrenrensetestensessessessessessessessessessessessessessessessessessessessessens 78

IIEPEYEHB (KOJU®UKATOP) IIPOBEPSIEMBIX TPEFOBAHUN K PE3YJIbTATAM
OCBOEHUS OCHOBHOI1 OBPA30OBATEJIbHOM I[TPOI'PAMMBI CPEJTHET'O OBIIIET'O

OBPA30BAHUA 1 ODJIEMEHTOB COAEPXKAHUA 11O MATEMATUKE ..o, 82
[TpoBepsiembie Ha EI'D mo maTemaTHke TpeOOBaHUS K pe3yJIbTaTaM OCBOSHHSI OCHOBHOU
00pa30BaTEIBLHON MPOTPAMMBI CPEITHETO OOIIETO OOPABOBAHII ....eevvenveenrerreenrerreenrensrenseseensessensessens 82
[lepedeHb 31€EMEHTOB cojlepkKaHuUs, TPOBEPAEMBIX HA EI'D IO MATEMATHKE ....cc.eevveveveiiiiiienicnenee. 87



denepanbHas paboyast mporpamma | Matematrka. 10—11 kmaccsr (6a30BbIii ypOBEHb)

@enepanpHas pabodas mporpamMma mo ydyeOHOMY mpeamery «MaremaThkay
(6a3oBbIN ypoBeHb) (mpeameTHas obnacTh «Maremarnka U MHQOpMATHKa») BKIIOYAET
NOSICHUTENBHYIO 3aIUCKY, COJEpXKaHNe 00yUeHHUs], TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
IpOrpaMMbl MO0 MaTEMaTUKE, TEMATUYECKOE TUIAHUPOBAaHUE, MepeyeHb (Koau(ukaTop)
pacrpeiefIeHHbIX IO KJIaccaM IpPOBEpSEMBbIX TpPeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIIbHOM MPOTPaMMBbI CPETHETO OOIIEro 00pa3oBaHMs M IJIEMEHTOB
COJIEp)KaHUsl 10 MaTeMaThKe, nepedeHb (KoauuKkaTtop) HpoBepsseMbIX TpeOOBaHUMI
K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTENIbHOM MPOrpamMMBbl CPEeIHEro OOIIEro
00pa30BaHUs U JIIEMEHTOB COJIEP)KAHUS 10 MaTEeMaTHUKE.

[TosicHuTenpHAs 3aMKcKa OTpakaeT OOIIKe NN U 33a4d U3y4eHHUs] MaTeMaTHUKH,
XapaKTEPUCTUKY TCHUXOJOTHUYECKUX MPEANOChIOK K €€ H3YYCHHMIO OOy4YaroUuMMUcH,
MECTO B CTPYKType YydueOHOro TMJjaHa, a TakKe IOAXOAbl K OTOOpYy CcolepKaHusl,
K OIPEJICTICHUIO TIAaHUPYEMBIX PE3YIbTAaTOB.

Conmepxanue 00ydeHHS  pacKpbIBaeT COJAEp)KaTeJIbHbIE JUHUH, KOTOPHIE
npeIararoTesl s 005S3aTeIbHOr0 M3Y4YeHHsI B KaXKJIOM KJlacce Ha YPOBHE CPEIHErO
o011ero oopa3oBaHus.

[Inanupyembie pe3ynbTaThl OCBOCHMS MPOrPaMMBI MO MaTeMaTHKE BKIIOYAIOT
JMYHOCTHBIE, METalpeMETHBIE pEe3yabTaThl 3a BeCh Nepuoa OOydeHHUsT Ha ypPOBHE
cpeaHero oOLero oOpa3oBaHMs, a TAaKXKe IMPEIMETHBIE JOCTHXKEHHsS OOydarolerocs
3a KaXJIbIil Tof 00y4YeHus

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno MaremMaTHKE Ha YpPOBHE CpeaHero oOIiero oOpa3oBaHUs
pa3paborana Ha ocHoBe ®I'OC COO c y4eToM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUIA,
NPEABIBISIEMbIX K MaTeMaTH4eCKOMY OOpa30oBaHUIO, M TPATUIHUN POCCUHUCKOTO
oOpa3zoBanusi. Peanuzarus mnporpaMmbl MO MaTeMaTUKe OOECIEYMBACT OBJIAJICHUE
KJIFOUEBBIMU ~ KOMIIETEHIUSAMH, COCTaBISIONIMMU  OCHOBY i1 CaMOpPa3BUTHS
U HEMpephbIBHOTO 00pa30BaHMs, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO
Y TIO3HABATEIBHOI'O PA3BUTHUS JJUMYHOCTH O0YHAIOIINXCA.

B nporpamme o maremaTHKe y4TEHBI Hlied U mojoxkeHus KoHuenmu pa3BuTus
MareMarudeckoro oopazoBanus B Poccutickoit denepanyn. B cooTBeTCTBHM ¢ Ha3BaHHEM
KOHIIECNIMY, MaTeMaTUYecKoe OOpa30BaHHUE OJKHO, B YACTHOCTH, MPEIOCTaBISATh
KaXJIOMY 00Yy4aromeMycs BO3MOKHOCTh JIOCTHXKEHHUS YPOBHSI MaTeMaTUUYECKUX 3HAHUM,
HEOOXOJIMMOTO JJIs JlajbHEeHIIeld yCHenHon *Ku3Hu B oOmiecTBe. VIMeHHO Ha peleHue
ATOM 3aJlauM HaIleJIeHa ITporpaMMa 1o MaTeMaTHUKe 0a30BOr0 YPOBHSI.

B snoxy mudpoBoii Tpanchopmaiuu Bcex chep 4UeIOBEUECKOH NIeSITeIbHOCTH
HEBO3MOXXHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM 4YeJOBeKOM 0Oe3  06a3oBoi
MaTeMaTUYECKON MOATOTOBKH. YK€ B IKOJIE MATEMATHUKA CIIYKUT ONOPHBIM MTPEAMETOM
JUIST U3Y4YEHUsT CMEXKHBIX JUCIHUIUIMH, a B JKU3HU TIOCJE€ IIKOJbI peaibHOU
HEOOXOJIMMOCTBIO CTAHOBUTCS HEMIPEPHIBHOE 00pa30BaHUE, YTO TPeOYET MOJHOICHHON
0a30Boli 001I€00pa30BATECILHOM IMOJATOTOBKHA, B TOM YHCIE M MaTEMaTHYECKOM.
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OT0 00YCIIOBIEHO T€M, YTO B HAIll JHHU PACTET YHCIO CHEIUATbHOCTEH, CBSI3aHHBIX
C HENOCPE/ICTBEHHBIM IIPUMEHEHUEM MaTEMaTHKU: U B cepe 3KOHOMHKH, U B OU3HECE,
U B TEXHOJIOTHYECKUX 00JIaCTAX, U 1a’Ke B T'yMaHUTapHbIX chepax. Takum o6pa3zom, KpyT
oOyJarommxcsi, il KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM,
CYIIECTBEHHO PaCUINPSETCS.

[IpakTHueckas MOJNE3HOCTh MaTEeMaTHKU OOYCJIOBJIEHA TEM, YTO €€ IpPeaMEeTOM
ABIIAIOTCS (PyHIaMEHTAIbHBIE CTPYKTYPhI HAIIIETO MHUpPA: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJINYECTBEHHBIE OTHOIICHHUS OT MNPOCTEUIINX, YCBAaMBAEMBbIX B HEMOCPEICTBEHHOM
OMBITE, JO JOCTaTOYHO CJOXKHBIX, HEOOXOMWMBIX IJIsl Pa3BUTUS HAYYHBIX
U TEXHOJIOTHMYECKHX HJed. be3 KOHKpEeTHhIX MaTeMaTWYeCKUX 3HAHWU 3aTPYIHEHO
NOHUMAHUE NPUHIIMIIOB YCTPOMCTBA W HCIIOJIb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCHPUATHE M HWHTEPIpETalus pPa3sHOOOpPa3HOM COLMAIBHOM, HSKOHOMHUYECKOM,
NoJMUTHYECKON  uH(popManuu, Manodh(eKTUBHA TMOBCEIHEBHAs  IpPaKTHUYECKas
JesTeNnbHOCTh. Kax1oMy 4enoBeKy B CBOEH KU3HU MPUXOIUTCS BBIMOIHATH JOCTATOYHO
CIIO’KHBIE PACUEThl U COCTABIISITH HECIOXKHBIE alITOPUTMBI, HAXOAUTH HYKHbIE (DOPMYITbI
U TIPUMEHSATh WX, BJIAJETh MPAKTUYECKUMH TpPUEMaMU TEOMETPHUYCCKUX H3MEPEHUI
U TIOCTPOCHMH, YuTaTh WMH(OpPMAIUIO, MPEICTAaBICHHYI0 B BHAY TaOJUIl, JUarpamm
U rpaduKOB, >XUTh B YCJIOBHSIX HEONPEIEICHHOCTH U TOHUMATh BEPOSITHOCTHBIN
XapakTep CIy4alHbIX COOBITHI.

OAHOBpPEMEHHO C pacuIMpeHueM chep NMPUMEHEHUs: MaTEMaTHUKU B COBPEMEHHOM
obmiectBe Bce Oosiee BaXHBIM CTAaHOBUTCS MAaTEMaTHYECKHH CTWJIb MBINIICHUS,
NPOSIBISIIOIINICS B OMPECIICHHBIX YMCTBEHHBIX HaBBIKaxX. B Tmporecce u3ydeHus
MaTEeMaTHKd B apceHal MPUEMOB M METOAOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM
00pa3oM BKIIFOYAIOTCS] MHAYKIUS U JEAYKIMs, 0000IIeHNEe U KOHKPETU3 AN, aHATTU3 U
CUHTE3, KJIacCHU(PUKAIMSI U CUCTEMaTU3alMs, adcTparupoBaHue u aHanorus. OObEKTHI
MaTEeMaTUYeCKUX YMO3aKJIIOUCHUM, TpaBuUjia WX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHHU3M  JIOTUYECKUX  TMOCTPOCHHH,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHUs
¢dbopmynupoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYKJEHHUS, TEM CaMbiM DPa3BUBAIOT
JIOTUYECKOe MbllIeHue. MareMaTuke MpUHAAJICKUT Beaylias poib B (hOPMUPOBAHUU
QITOPUTMUYECKONM KOMIIOHEHTHI MBIIUIEHUSI W BOCIHUTAaHUM YMEHUH J1eHCTBOBATh
M0 33JJaHHBIM aJTOpPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE.
B mnpomecce pemieHus 3amady — OCHOBHOM Y4e€OHOM JEATEIbHOCTH Ha YpOKax
MaTEeMaTHKHU — Pa3BUBAIOTCS TBOPUYECKasl U MPUKIIAAHAS CTOPOHBI MBIIIIJICHHS.

OOydeHre mMaTeMaTuKe JaeT BO3MOXKHOCTh Pa3BUBATh Y OOYYArOMIMXCS TOYHYIO,
palMoHaIbHYI0O U MH(OPMATUBHYIO peuUb, YMEHUE OTOMpATh HAMOOJee MOIAXOJSIINE
S3BIKOBBIC, CHMBOJHMYECKHE, TpadUUyecKue CpeACTBa M BBIPAKEHUS CYXKICHHMA
Y HATJISATHOTO MX MPEJICTABJICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOILEN KyJIbTypbl B COBPEMEHHOM TOJKOBaHHUH
SBJISIETCSI 0011ee 3HAKOMCTBO C METOJIJaM1 TIO3HAHUS JEHCTBUTEIBHOCTH, MIPEICTABICHHUE
O TpeaMeTe W METOJe MAaTEeMaTHKH, €ro OTJIWYHS OT METOJOB €CTECTBEHHBIX
U TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHHUS MAaTeMaTHKU MJI PEIIeHUs
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HAyYHBIX U MPUKJIAIHBIX 3a7a4. Takum o0pa3om, MaTeMaTuyecKkoe 00pa3oBaHHe BHOCUT
CBOM BKJIaJ B pOpMUpOBaHUE OOLIEH KYIbTYphl UETOBEKA.

W3yuyeHne MareMaTHKU CIIOCOOCTBYET AICTETHUYECKOMY BOCIUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoTbl M U3SIIECTBA MAaTEMATHYECKHX PACCYXKIACHUH, BOCIPUSATHIO
reoMeTpudeckux (popM, YCBOCHHUIO UJIEU CUMMETPUH.

[TpuoputeTHpiMHu TiEsIMU 00ydeHUs: marematnke B 10—11 kimaccax Ha 06a3oBOM
YPOBHE SIBIISIFOTCSL:

(dopMUpOBaHUE ILEHTPATBHBIX MATEMAaTUYECKUX MOHATHM (YUCIO, BEJIMYMHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEPOSTHOCTh, (YHKIIHs), OO0ECIEUMBAIONIUX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHus 00 yJaroluXcs;

MOJIBe/ICHHE OOy4YalIIMXCsi Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPYXKAOLIEro MHUpa, MOHUMAaHUE MAaTEMATUKHA KaK 4acTH
00111el KyIbTYpbI YEI0OBEUECTBA;

pa3BUTHE HWHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH o0O0yuaromuxcs,
MO3HABATEJIbHON aKTHUBHOCTHU, MCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHUS,
MHTEpeca K U3YYCHHUIO MaTEMaTUKH;

dbopmupoBanue GYHKIMOHAIBHOM MAaTeMaTHYeCKOW TIpaMOTHOCTH: YMEHUS
pacrno3HaBaTh MAaTE€MATHUYECKHE AacleKThl B pPEaJbHBIX JKU3HEHHBIX CHTYalUSX
U TOpU HU3YYEHUH JPYyruX Y4YEOHBIX MPEAMETOB, TMPOSBICHUS 3aBHCHUMOCTEN
U 3aKOHOMEpHOCTEH, (OpMyIHpoBaTh MX Ha S3bIKE MATEMAaTUKH M CO3]1aBaTh
MaTeMaTUYeCKUe MOJEIH, MPUMEHSITh OCBOCHHBIM MaTeMaTHYEeCKUW  armapar
JUISl pelIeHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH M OLIEHUBATH
NIOJIYYECHHBIE PE3YJIbTATHI.

OcHOBHBIMM JIMHHUSMHU cojaepkanuss mareMatrnkn B 10-11 kmaccax sBistores:
«Yucna u BeIUUCICHUA», «AnreOpay («Anredpanueckue BBIPAXKEHUS», «YpaBHEHUS
U HepaBeHCTBa»), «Hawama  maremarnueckoro — aHanuza»,  «l'‘eomeTpusi»
(«I'eomerpuueckue (pUrypsl 1 UX CBOMCTBa», «M3mMepeHre reoMeTpuuecKiuX BETUINHY),
«BeposATHOCTh W cTaTUCTUKa». JlaHHBIE JMHUU PAa3BUBAIOTCS MAPAIJICIbHO, KaXKaas
B COOTBETCTBMU C COOCTBEHHOW JIOTMKOHM, OJTHAKO HE HE3aBHUCUMO OJHA OT APYIrOH,
a B TECHOM KOHTaKkTe M B3auMojehcTBuU. Kpome 3TOro, ux oObEeIUHSAET JOorudeckas
COCTaBIISIIONIASL, TPAAULIMOHHO TMPUCYIAs MaTeMaTUKE U IPOHU3BIBAIONIAs BCE
MaTeMaTU4YeCKHE KypChl U copepkarenbublie Tuaun. ChopmynupoBannoe B @I'OC COO
TpeOOBaHUE «BJIAJICHUE METOJAMH JIOKA3aTelIbCTB, aNTOPUTMaMU pEIIeHHs 3ajad,
yMeHue (popMyIUpOBaTh OMPEICICHUS, AKCUOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOIUTH
JTOKa3aTeJIbHbIE PACCYKJEHUS B XOJ€ pEUICHUs 3a]aud» OTHOCUTCA KO BCEM YYEOHBIM
KypcaM, a (OpMUPOBaHUE JIOTUYECKUX YMEHUN pachpenensercs IO BCeM Trojam
0oOy4eHHS Ha YPOBHE CpeIHEro 001mero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBISIETCS 0053aT€IbHBIM MTPEAMETOM
Ha JaHHOM ypoBHe oOpaszoBanus. IIporpammoii mo maTemaTHKe MpelycMaTpUBAECTCS
u3ydyeHue ydeOHOro mnpeamera «MaremaTuka» B paMKaxX TpeX YUe€OHBIX KYpCOB:
«AnreOpa W Hayajga MareMaThyeckoro aHamuza», «l['eomerpusi», «BepoaTHOCTh
U CTaTUCTHKa». DOpMUPOBAHKE JTOTHUECKUX YMEHHMI OCYIIECTBIIAETCA Ha MPOTSKEHUU
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BCEX JIeT OOy4YeHHMS Ha YpOBHE CPEIHEr0 OOIIero oOpa3oBaHUS, a AJEMEHTHI JIOTHKH
BKJIFOUAIOTCS B COJIEpKaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO61iee yncio 4acoB, pEKOMEHIOBAHHBIX I U3y4eHUs MaTeMaTuku, — 340 4acos:
B 10 xmacce — 170 gacoB (5 wacoB B Heaemo), B 11 kmacce — 170 4gacoB (5 yacoB
B HEJICTIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
HO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

N3yueHne mareMaTHKd Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHWs HAMPaBJICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB OCBOCHHS y4€OHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbTare n3ydeHus MareMaTHKH Ha YPOBHE CPEIHEro olIiero oOpa3oBaHUS
y oOyuatomerocsi OyayT chopMUpOBaHbBI CIACAYIONINE TUIYHOCTHBIE PE3yIbTAThI:

1) rpask1aHCKOro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh TPAXKTAHCKOW TIMO3HMIIMK OOYJaromerocss KaK aKTHBHOTO
U OTBETCTBEHHOI'O YJICHAa POCCHMCKOTO OOIIECTBA, MPEJACTABICHUE O MAaTeMaTHYCCKUX
OCHOBax ()YHKITMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHUH, MPOIETYP IPaKIaHCKOTO
oOriecTBa (BIOOPHI, OIPOCHI M APYTroe), YMECHHE B3aHMMOJICHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUHM C X (DYHKIIUSIMHU U Ha3HAYCHUEM;

2) NIATPUOTHYECKOT 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh  POCCUMCKON  TIpakJAaHCKOW HMACHTUYHOCTH, YBAXKEHUS
K MPOIUUIOMY W HACTOSIIEMY POCCUMCKOM MAaTEMAaTHUKH, IEHHOCTHOE OTHOIICHUE
K JIOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MAaTeMaTUYE€CKOW IIKOJIBI,
HCIIO0JIb30BaHUE ITUX JTOCTHIXKEHHUH B APYTHX HayKaX, TEXHOJIOTUIX, cpepax SIKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, JITUYECKOTO IIOBEJICHMS, CBS3aHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTH)KEHUUW HAyKU M JIESITEIBbHOCTBIO YYEHOr0, OCO3HAHWE JMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYmYIIEro;

4) 3CcTeTHYECKOr0 BOCIIUTAHMS

ACTETUYCCKOEC OTHOIICHUE K MHpPY, BKIIOYas OSCTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PCIICHHWH, pacCyXICHHH, BOCIHPHHMYHBOCTD
K MaTeMaTHYECKUM acCTieKTaM Pa3jIMYHbIX BUJIOB HCKYCCTBA,

5) pu3uveckoro BOCNIUTAHNS:

c(OPMUPOBAHHOCTh YMEHHS NPUMEHSATh MaTeMaTHMUECKUE 3HAHUA B HMHTEpecax
3I0pOBOr0 M 0e30macHOro ooOpas3a >KU3HH, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY
3I0POBbIO  (340POBOE MHUTAaHHUE, COANAHCUPOBAHHBIM pEXUM 3aHATHM M OTAbIXA,
perynspHas pu3ndecKkas akTUBHOCTh), (DU3NUIECKOE COBEPIICHCTBOBAHKE NP 3aHATUAX
CIIOPTHUBHO-03/10POBUTEIBHOM JEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH TPYAOJIOOUS, HHTEPEC K PasTuIHBIM
chepam npodeccHoHaTbHON JEATENBHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €€
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NPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieid mpodeccuu
U peajn30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAaHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4ecKoMy 00pa30BaHUIO W CaMO0Opa30BaHUIO HA MPOTSHDKCHUU BCe JKHM3HM,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHHH MPAKTUYCCKUX 3aJ1ad MaTeMaTHYCCKOM
HaNpaBJIECHHOCTH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHHUSA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYPbl, IOHUMAHUE BIUSHUS COLIMAILHO-
HKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMATBHON CPE/ibl, 0CO3HAHUE
rJ1I00aTbHOTO  XapaKTepa SKOJOTMYECKHX MpoOJieM, OpUEHTAlMs Ha NpPUMEHEHHE
MaTEeMaTUYeCKUX 3HAHUM JUIsl pellieHUs 3a7ad B O00JIACTH OKPYXKAIOLEeW Cpelbl,
IUTAHUPOBAHUE MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCJEICTBHI ISl OKPYXKaroIEen
Cpensl;

8) HeHHOCTH HAYYHOI O MO3HAHMSA:

c(OPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U OOLIECTBEHHOM MpPaKTUKH, TOHUMAaHUE MaTEMaTHYECKOW HAyKu Kak
cepbl 4ETOBEUECKON JIEATEIbHOCTH, ITAlOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHUS
[UBUIM3AIMH, OBIAJCHUE S3BIKOM MAaTeMaTUKH W MaTeMaTHYeCKON KyJIbTypou
KaK CpeACTBOM  TMIO3HAaHWS  MHpPA, TOTOBHOCTh  OCYIIECTBISATH  MPOEKTHYIO
¥ MICCIIEIOBATENbCKYIO IEATENBHOCTh HHANBHUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHHsI MpOrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHusi y oOydaromierocss Oyayr copMupoBaHbl METaNpeAMETHBIE Pe3yabTaThl,
XapaKTEpU3yIOIINECs OBJIAJICHUEM YHHBEPCAJIbHBIMU TO3HABATEIHHBIMH JCHCTBUSIMU,
YHUBEPCAIbHBIMA ~ KOMMYHHKATHBHBIMU  JCHCTBUAMH W YHUBEPCAIbHBIMU
PETYJIATUBHBIMU JICHUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
Bba3oBble Jornueckue aeMcTBUS:

BBISIBISITH W XAPAKTEPU30BAaTh CYIIECTBEHHBICE NPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TOHATUN, OTHOLIEHUN MEXIy MOHATUAMHU, (HOPMYIHUPOBATH OIpPEACTICHUS
MOHATUH, YCTAaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KIACCU(PHUKAUMK, OCHOBaHUS
JUTsl 0000OLIEHUS U CPABHEHUS, KPUTEPUH ITPOBOJMMOI0 aHAIH3a;

BOCIIPUHUMATbh, (POPMYIUPOBATh U MPEOOPA30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIE, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBIBIIAITH MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEUMS
B (axTtaX, [aHHBIX, HAOJNIOJEHUSX M YTIBEPXKICHUAX, MpeiaraTb KpUTEPUU
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN M TPOTUBOPEUN;

Jie1aTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUEHUN, YMO3aKIIOUECHHUN 110 aHAJIOTHH;
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MPOBOJIUTh CaMOCTOSITEIbHO JOKA3aTENbCTBA MAaTEMaTHYECKUX YTBEPXKICHUMN
(mpsiMble W OT TPOTHBHOIO), BBICTPAMBATH APTYMEHTALMIO, MPHUBOIUTH MPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBOJIBL;

BBIOMpATh COCOO pelieHus yueOHOM 3afaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHusi, BEIOUpaTh Hanboiee MOAXOMSIMINNA C YIETOM CaMOCTOSITENIbHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBare/ibCcKue 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCJICIOBATCILCKHA HWHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh BOIPOCH], (UKCUPYIOITUE MPOTUBOPEUHE, MPOOIeMy, YCTaHABINBAThH
MCKOMOE U JTaHHOE, ((OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHE,

IIPOBOJUTH CAMOCTOSITENIHO CIJIAHUPOBAHHBIA AKCIIEPUMEHT, HCCIICOBAHNE
M0 YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHMYecKOro OOBEKTa, SIBJICHUs, Ipollecca,
BBISIBJICHUIO 3aBUCHMOCTEN MKy 00bEKTaMu, SIBJICHUSIMH, ITPOIIECCAMHU;

CaMOCTOSITETTLHO  (pOpMYITUPOBaTH OOOOIIEHHWS] W BBIBOALI IO pPeE3yJibTaTaM
MIPOBEJICHHOTO HAOJIOJEHUS, MCCICAOBAaHUS, OIICHUBATH JOCTOBEPHOCTHh MOJMYUECHHBIX
pe3yIbTaTOB, BEIBOJIOB 1 O0OOIICHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIpollecca, a TaKkKe BBIJIBUTaTh
MIPEIITOIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH A€(PUIIUTHI MHPOPMAIUH, JTAaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HAa BOMPOC
U JUIsl pEILICHUS 3a]1auu;

BbIOMpaTh WHOOPMAIMIO W3 HUCTOYHUKOB pPAa3JUYHBIX THIIOB, AHAJIU3UPOBATH,
CUCTEeMaTU3UPOBATh M HHTEPIPETHPOBATH WH(OPMAIINIO Pa3IUYHBIX BUIOB U (PopM
MpeACTaBICHNUS,

CTPYKTYypUpOBaTh HWH(OpMaILMIO, TMPEJACTABISITH €€ B PaNIMYHBIX (popMax,
WUTIOCTPUPOBATh TpaduyecKy;

OIICHMBATh HAJEKHOCTh MH(MOPMAIIMU IO CAMOCTOATEIHHO CPOPMYIHPOBAHHBIM
KpUTEPHsIM, CHOPMYITUPOBAHHBIM CaMOCTOSTEIHLHO.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe eiiCTBUA
Oomenue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJCHHS B COOTBETCTBUU C YCIOBUSMHU
U 1IeJIIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MAUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO XOAYy PEUICHUS 3aJauyl, KOMMEHTUPOBATH
ITOJIy4YECHHBIN PE3YJIbTaT;

B XO7le OOCYXJEHHUsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMbl, pelaeMoi 3ajauyu, BhICKa3bIBaTh UJCH, HAIlCJICHHbIE Ha TOWCK peIIeHUs,
COMNOCTABIIATh CBOM CYXICHHS C CYXKICHUSMU [JPYyrUX YYACTHUKOB JUAJIOTa,
OOHapY)XMBaTh pa3IM4Me U CXOACTBO MO3ULIHM, B KOPPEKTHOHN (opme GOpMYyIHpOBaThH
Pa3HOIJIACHS, CBOU BO3PAXKEHUS;
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MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJayd, OJKCIEPUMEHTA, HCCIEIOBAHMS,
IIPOEKTa, CaMOCTOSATENbHO BbIOMpaTh (oOpMar BBICTYIUIGHHS C YYETOM 3ajay
IPE3EHTAlMU U OCOOEHHOCTEN ayTUTOPHH.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmszanms:

COCTaBJISITh TJIaH, aJITOPUTM PELICHUS 3a/1a4u, BHIOUPATh CIIOCO0 PEIICHUS C y4€TOM
UMEIOIIUXCST  PECypCcOB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEeHTHUPOBaTh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHHH C Y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPO/Ib, SJMOLMOHAIbHBIM HHTE/VIEKT:

BJIaJICTh HABBIKAMU I1O3HABATEIBbHON pe(EKCUU KaK OCO3HAHMs COBEpPILIAEMBbIX
JNEHUCTBUM W MBICIUTENBHBIX MPOLIECCOB, HX PE3YyJbTaTOB, BIAAETh crocodaMu
CaMOIIPOBEPKH, CaMOKOHTPOJIS IPOLEcca W pe3ynbTara pelieHUus MaTeMaTHYeCKOU
3a]a4u;

MPEABUAECTh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTH IpPH PEIICHUH 33]a4H,
BHOCUTb KOPPEKTHBBI B JESITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pE3yJIbTaTa LEIU U YCIOBUSAM, OOBSACHATH NPUYUHBI
JOCTUKEHMSI WIIM HEJTOCTUKEHUS PE3YJIbTAaTOB AEATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHaAsA 1eATEJIBHOCTb:

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUYaJIbHON pabOThI
Opy pEIIeHUH Y4eOHBIX 3aJady, NPUHUMATh LEJb COBMECTHOM JeATEIbHOCTH,
IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOW pabOThl, pacnpeiesiiaTb BHABI padoT,
JIOTOBapUBaThCs, OOCYXKAAaTh MPOIECC M pe3yiabTaT pabdoThl, 0000IIaTh MHEHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaThb B TPYMNNOBBIX Qopmax padboTel (0OcyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH CBOU
JICICTBHSI C APYTUMU YICHAMU KOMaH/Ibl, OIICHUBATh KAYE€CTBO CBOETO BKJIaga B OOIIUI
IPOAYKT IO KpUTEPUAM, C(HOPMYINPOBAHHBIM YJYACTHUKAMH B3aUMO/IEHCTBUS.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pPE3yNIbTATBl OCBOEHHUSA IPOrpaMMbl MO MaTEeMaTUKE Ha 0a30BOM
YPOBHE Ha YPOBHE CPEIHEr0o OOIIEro o0pa3zoBaHuUs MPEACTABIECHbI IO TOJaM O00y4YeHUs
B paMKaxX OTIENbHBIX Y4YEOHBIX KYpPCOB B COOTBETCTBYIOLIUX pazeniax MporpamMmbl
110 MaTeMaTHKE.
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

VYueOHbit Kypc «Anredpa U Hayaja MaTeMaTUYECKOr0 aHAJIN3ay» SIBJISETCS OJTHUM
13 HaumOoJsiee 3HAYMMBIX B MPOrpaMMe CpeAHEro OOIIero oOpa3oBaHUsl, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOECHEYMBACT MHCTPYMEHTAJIbHYIO 0a3y g HU3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTHYECKOE
1 a0CTpaKTHOE MBIIUICHHE OOYYArOIINXCs Ha ypOBHE, HEOOXOIMMOM JIJII OCBOCHUS
y4eOHBIX KypcOB MHGOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B paMkax
yu4eOHOro Kypca «Anredpa M Hayajga MaTeMaTHYeCKOro aHajau3a» oO0ydaroliuecs
OBJIJI€BAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpast (GOpMYIUPYET CBOU
JOCTUXKEHHUS B MaTEMaTHUYECKOU (opme.

VYyueOHblil Kypc anreOpbl U Hauajd MAaTEeMAaTUYECKOr0 aHaJIM3a 3aKJIaJIbIBAET OCHOBY
JUISL  YCTICIITHOTO OBJIAJICHUS 3aKOHAMH (U3WKH, XUMHH, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX  TEHJCHIIMA JKOHOMHKMA ¥  OOINECTBEHHOW  JKW3HU, IIO3BOJISET
OPHUEHTUPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh WX B IOBCEIHCBHOW JKM3HU. B TOXEe Bpemsi oBlajcHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMU MATEeMaTHUYECKUMU KOHCTPYKIUSIMH Pa3BUBAET
YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH YTBEPXKICHMSI,
UCIIOJIb30BaTh OO0OOIIEHWE ¢ KOHKPETH3allhi0, a0CTparupoBaHWE W aHAJIOTHIO,
dbopMuUpyeT KpeaTuBHOE M KPUTHUYECKOE MBITIIEHNE. B X0/1e n3ydenus anreOpsl U Haval
MaTeMaTHYECKOro aHajiu3a Ha YpOBHE CpeaHero oOIiiero o0pa3oBaHus 00ydaromuecs
TIOJTYYarOT HOBBIM OMBIT PEIICHHS MPHKJIAIHBIX 33724, CAMOCTOSTEIIBHOTO ITOCTP OCHUS
MaTeMaTHYeCKUX MOJCNIEH peallbHBIX CHTYyalldid W WHTEPIPETAUHA ITOTYyYCHHBIX
pEIICHHM, 3HAKOMATCS C TMPUMEPAMH MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TMPHUPOJE,
HAyKe ¥ B UCKYCCTBE, C BBIIAIOIIUMUCS MAaTEMATHIECKUMH OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHbIil Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHanmsa oOJanaer
3HAYUTEIHHBIM BOCIHUTATEIBHBIM TOTCHIIMAIIOM, KOTOPBIA pealn3yercs Kak duepes
y4eOHBIN MaTepHall, CIIOCOOCTBYIONMUN (OPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS, TaK
U 4yepe3 crneuu@uky ydeOHOW MAESTENbHOCTH, TpeOylomeld caMOoCTOATEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTENILHON KOHIEHTPAIlMM BHUMAaHHUS M OTBETCTBEHHOCTHU
3a MOJIyYeHHBINA PEe3yIIbTaT.

B ocHoBe meroauku oOydeHusi anreOpe W HadajgaM MaTEMaTHYECKOTO aHalu3a
JICKHAT JIEATCTLHOCTHBINA TPUHITUTT O0YICHHUS.

B cTpykType mporpaMmMel o anredpe U HadajaaMm aHaJIu3a BBIJACISIOTCS CICTYIOMINE
CoZlepKaTeIbHO-METOqMYeCKne JHHUN: «Yucma w  BBRIYUCIHCHHS», «DyHKIHH
u rpabukn», «YpaBHEHUS W HEpaBeHCTBay», «Havama maTeMaTH4yecKoro aHan3an,
«MHOXecTBAa M JIOTMKa». Bce OCHOBHBIE COJEP)KATETbHO-METOANYECKUE JIMHUU
U3YYalOTCS Ha TPOTSHKEHWU JABYX JieT OOydeHHs Ha YpPOBHE CpPEIHEro OOIIero
o0pa3oBaHUsl, €CTECTBEHHO JIOMOJHSS APYT APyra M MOCTENEHHO HACHIIAsICh HOBBIMU
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TeMaMHu M pasfenaMu. J[aHHbBIN yd4eOHBIN Kypc SBISIETCS MHTErpPaTUBHBIM, MOCKOJIBKY
o0BeIUHSIET B ce0e CojepKaHUEe HECKOIbKMX MaTeMaTUYeCKUX JUCIUILIMH: anreopa,
TPUTOHOMETPUS, MaTEMATUYECKUN aHalIu3, TEOpUs MHOXKECTB U apyrue. Ilo mepe Toro
Kak oOydJaroliuecs OBJIaJeBalOT Bce Oosiee MIMPOKMM MaTEeMaTHMYECKHUM alllaparom,
y HHUX T[OCJIeI0BaTeNbHO (OPMHUPYETCS U COBEPLICHCTBYETCS YMEHHUE CTPOUTH
MaTEeMaTUYECKYIO MOJIEITh peanbHOU CUTYallUH, IPUMEHSITh 3HAHMUS,
MOJIyUCHHbIE B Yy4eOHOM Kypce «Airedpa W Hayajga MaTeMaTHYECKOTO aHaIu3ay,
JUTS PEIICHUsI CAMOCTOSITEIbHO CPOPMYIUPOBAHHON MaTeMaTUYECKOW 3aJauu, a 3aTeM
WHTEPIPETUPOBATH MOTYUYEHHBINH PE3yNIbTaT.

ConepxarenpHO-MeTOMYEeCKass JMHUA «Yucina ©  BBIYUCICHUS) 3aBepIIacT
dbopMupoBaHHUE HABBIKOB HCIOJB30BAaHUS JCUCTBUTENBHBIX YHCEN, KOTOpOe ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00ImIero odpasoBanus. Ha ypoBHe cpemHero oOrero
o0pa3zoBaHusi 0c000€ BHUMaHHE yaemnsieTcs: OpMUPOBAHUIO MPOYHBIX BEIYUCIUTEIbHBIX
HABBIKOB, BKIIOUAIOIIUX B ce0d HCIONb30BaHHWE pa3IMYHbIX (opM 3ammcu
JNENUCTBUTENBHOTO YHCIA, YMEHUE PAIIMOHATBLHO BBITIONHATH EUCTBUS C HUMH, JIEaTh
NPUKUJIKY, OLIEHUBATh pe3ynbrar. O0yyaromuecs Moiay4aroT HaBBIKM MPUOIMKEHHBIX
BBIUKCIICHUH, BBITTOJIHEHUSI ICUCTBUI C YMCIIaMU, 3alIMCAaHHBIMU B CTaHAAPTHOU (opme,
MCIOJI30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OIEHUBAHMS YHCIIOBBIX BBIPAKEHUH.

ConepxarenbHas JTUHUS «YPABHEHUSI M HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUU
BCEr0 OOYyUYEHUS HA YPOBHE CPEAHETO OOIIEero 00pa3oBaHUs, MOCKOJILKY B KOXKIIOM pa3/ieie
NporpamMmbl  MPETYCMOTPEHO PEUIEHME COOTBETCTBYIOIMX 3agad. OOydaroumecs
OBJIAJICBAIOT PA3JIMYHBIMUA METOAMH PEIICHUS IEeJIbIX, PAMOHATBHBIX, UPPAIMOHATBHBIX,
TMOKa3aTeNbHBIX, JIOTApU(MUUECKUX U TPUTOHOMETPHUYECKUX yYpPaBHEHHIA, HEPABEHCTB U UX
cucreM. [lodmyueHHble yMEHHS MCHOJB3YIOTCS MPH HCCIETOBaHUN (DYHKIMHA C TTOMOLIBIO
MPOW3BOIHOM, pENICHUHM TPUKIAMHBIX 337a4d W 33/1ad Ha HAXOXKJICHUE HaWOOJBIITNX
Y HAMMEHBINNX 3HaYeHni QyHKumH. JlaHnHas cofeprkaTesbHast TMHUSI BKITFOYAET B Ce0s TakKe
dbopMHpoBaHHE YMEHHMH BBIIOJHATH pacueThl MO QopMyliaMm, NpeoOpa3oBaHUs IENbIX,
pallMOHATBHBIX, HWPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPOKEHHM, a TaKKe
BBIPKEHUM, COACPIKAIIMX CTENEHU U Jorapu@mebl. briaronaps usydeHuro anreopandeckoro
Marepriajga TMPOUCXOUT JaAbHEHIIee pa3BUTHE AaJTOPUTMHUYECKOr0O M abCTPaKTHOTO
MBIIUICHUS O0YJaronmxcs, (OPMUPYIOTCSI HABBIKM JICTYKTUBHBIX PACCYKICHUH, pabOThI
C CUMBOJIbHBIMU (pOopMaMu, TpPEACTaBICHHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHUJIE
PaBEHCTB U HepaBeHCTB. AsreOpa npeaiaraet 3PpQeKTUBHbIC HHCTPYMEHTHI JIJIs1 PELICHHUSI
NPaKTUYECKMX UM  E€CTeCTBEHHO-HAYUHBIX 33/1a4y, HAIJSIHO  JIEMOHCTPUPYET CBOU
BO3MO)KHOCTH KaK SI3bIKa HAYKH.

CopnepxatenbHO-MeTOAMYECKass  JTUHUSA  «DyHKIMM U TpaduKA»  TECHO
NeperieTaeTcsl ¢ APYTUMU JMHUSIMH Y9eOHOTO Kypca, TOCKOIbKY B KaKOM-TO CMBICIIE
3aJja€T  MOCIEAOBATEbHOCTh  M3Y4YEeHHMs  marepuana. V3ydyeHue  CTENEHHOM,
MOKAa3aTeNbHOM, JIorapu(MHUUECKOW U TPUTOHOMETPUUYECKHX (YHKIIMM, WX CBOWCTB
U TpadUKOB, HMCMHOJb30BaHHE (PYHKIMW JUIsl PELIEHUs 3aJady M3 JAPYrux y4deOHbIX
PEeIMETOB M PealbHON JKU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHaJIM30M, TaK

13



denepanbHas paboyast mporpamma | Matematrka. 10—11 kmaccsr (6a30BbIii ypOBEHb)

U C pelIeHueM YpaBHEHWH W HepaBeHCTB. [Ipm 3ToM OOJbIIIOE BHUMAHUE YIEISETCS
(GbOpMUPOBAHUIO YMEHHS BbIpaKaTh (OpMyJIaMu 3aBUCUMOCTH MEXIY Pa3IMYHBIMU
BEJIMYMHAMU, UCCIIENOBAaTh MOJMyYeHHbIE (PYHKIIMHU, CTpOoUTh uX Tpaduku. Marepuai
coJiepKaTeIbHON JIMHUM HAlEJeH Ha Pa3BUTHE YMEHHUM U HABBIKOB, MO3BOJISIOIMIMX
BBIP@XKaTh 3aBUCUMOCTH MEX]y BEIMYMHAMU B PazIu4yHONW (PopMe: aHATUTHUYECKOM,
rpaduyeckoi u cioBecHOM. Ero nzydenne cnocoOCTByeT pa3BUTHIO AITOPUTMUYECKOTO
MBIIIICHUS, CIIOCOOHOCTU K 0000IIEHUIO M KOHKPETU3AIlUU, UCTIOJIh30BaHUIO AaHAJIOTUH.

ConepxarenbHass JsuHusl «Hauanma wMaTeMaTUyecKoro aHalin3a» I[O3BOJIAET
CYILIECTBEHHO pAaCIIMPUTh KPYyr KaK MaTeMaTUYECKUX, TaKk W NPUKIAAHBIX 3a7ady,
JOCTYIHBIX OOYYAIOIIUMCS, y KOTOPBIX TMOSBISAETCS BO3MOXHOCTh HCCIIEIOBATh U
CTpouTh Tpaduku (QYHKIHMI, ONMpenensiTh WX HAuOOJBIITNE M HAUMEHbBIINE 3HAYCHHS,
BBIYHCIIATh TUIOMAAA (QUTryp u OOBEMBI TeN, HAXOIUTh CKOPOCTH W YCKOPCHHS
npoueccoB. ConepkaTenbHas JMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH ITOCTPOCHHS
MaTeMaTUYECKUX MOJIENICH pealbHbIX CUTyalluid, HaXOXKIACHUS HAWIY4IIEro pPEelICHHs
B MPUKJIAJAHBIX, B TOM YHUCJIE COIUAIBLHO-3KOHOMHYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBAaMM MATEMAaTHYECKOTO0 aHajiu3a CIOCOOCTBYET Pa3BUTHIO a0OCTPaKTHOIO,
(bOpMaTbHO-JIOTHYECKOTO ¥ KPEaTHBHOTO MBINIICHUS, (HOPMHPOBAHUIO YMEHUU
pacro3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMAaTHKU B HAayKe, TEXHUKE U MCKYCCTBE.
OOyyaronuecsi y3HalOT O BBIJAIONIUXCS Pe3yJIbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTUKH KaK HAyKu, U UX aBTOpaXx.

ConepxatenbHO-MeTOANYECKass JMHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM
MOCBSILIEHA 3JIEMEHTAM TEOPUU MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHBIE MIPE/ICTABICHUS
MPOHU3BIBAIOT BECh KypC MIKOJbHOW MaTeMaTUKU U TpeajararoT Haubosee
YHHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMM BCE pa3/iesibl MATEMATUKU U €€ MPUIIOKEHUM,
OHM CBS3BIBAIOT pa3Hble MaTEeMaTUYeCKUE IUCHUIUIMHBI B eauHoe menoe. [lortomy
B2)KHO J1aTh BO3MOKHOCTh 00y4aromeMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHON MaTeMaTUKH U UCIIO0Ih30BaTh €T0 JJI BRIPAKEHUS CBOMX MBICTIEH.

B yuebHOM Kypce «AnreOpa u Hadaima MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOI0 MOJICIMPOBAHUS, KOTOPBIE MPU3BaHbl C(HOPMHUPOBATH
HaBBIKM ITOCTPOCHUS MOJEJNEN pPEaNbHBIX CHUTYAllUi, HCCIEIOBAaHUS JTHUX MOJENEH
C TIOMOINbIO ammapara anreOpbl W MaTeMaTUYECKOro aHaliu3a W HHTEpHpeTaiuu
MOJIYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHbl B KaXIblii W3 pa3leoB
MPOrpaMMbl, TOCKOJIbKY BECh Marepuanl Y4eOHOro Kypca IIUPOKO HCIOIb3YyEeTCs
JUIS pelIeHUs] MPUKIAJHBIX 3anad. [Ipu pemieHuu pealbHbIX MPAKTHYECKUX 3aaad
oOy4aromuecs: pa3BUBAIOT HAOIIOATEILHOCTh, YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOJIb30BATh AHAJIOTHUIO, 0000mAaTh W KOHKPETU3UPOBATH
npobaemy. JlesTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7ad
OpPraHM3yeTCsl B TMPOIECCE M3YYECHHS BCEX TeM y4eOHOro Kypca «Ainrebpa W Haudaia
MAaTeMaTUYECKOr0 aHAJIN3ay.

OO61iee ynca0 YacoB, pEKOMEHIOBAHHBIX JUIsl U3YUEHHUs Y4eOHOro Kypca «Anredopa
¥ Hayaja mMaTreMaThyeckoro aHamuza», — 170 gacoB: B 10 kiacce — 68 yacoB (2 yaca
B Hezenmo), B 11 kinacce —102 vaca (3 yaca B HeAenio).
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COILEPKAHUE OBYUEHUSA

10 KJIACC
Yuciia ¥ BBIYMCTICHUA

Pannonanbuple yucna. OOBIKHOBEHHbIE W JECSITHUYHBIE JpoOH, MPOIEHTHI,
OecKOHEUHbIe TIepuoinyeckue ApoOu. Apudmernyeckre ornepanuu ¢ pauoHaIbHbIMU
YHUCJIaMH, TTPeoOpa30BaHuUsl YUCIOBBIX BhIpakeHuil. [Ipumenenre qpoOeil U MpoLeHTOB
JUISL pELICHUS NTPUKIAAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACICH 3HAHUW U PEATbHOMN KU3HMU.

JeucTtBurenbHble  uucna.  PanvoHalmbHbIE W UPPALMOHAIBHBIE — YHCIA.
ApudmMernueckre onepauud ¢ JACHCTBUTENbHBIMH  yuciaaMu. [IpubnvxeHHbie
BBIYMCJICHUS, IPABUJIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nensiM mnokazateneMm. CrtanaapTHas (opma 3anmucu AEHCTBUTEIBHOTO
yucna. Mcnonb3oBanue moaxoismied (GopMmbl  3amUCH  ICMCTBUTEIBHBIX YHUCEI
JUISL PELLIEHUS ITPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaldbHON cTerneHu. JlelcTBus ¢ apupMeTnyecKkuMu
KOPHSIMM HaTypaJbHOMN CTEIICHH.

CuHyc, KOCMHYC W TAaHT€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
ApPKTaHI'€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M1 HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30OBAHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAXKECHUM. OcCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYJIBL.

VYpaBHeHHe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meton
WHTEPBAJIOB.

Pemenue 1ienpix u 1poOHO-pallMOHATIFHBIX YPAaBHEHHUN 1 HEPABEHCTB.

Pemenne uppannoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHU M.

[IprumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a/1a4 U 3a]1a4
U3 pa3INYHbIX 00JIacTe HAYKU U peaibHOU KU3HHU.

DOyHKUMH U rpaguKu

OyHKIM, crmocodsl 3amanus GyHkiuu. ['paduk dyakuuu. BzaumHO oOpaTHBIC
GbyHKIIH.

OOnacTh ompenencHus: ¥ MHOXKECTBO 3HaueHM QyHkumu. Hymm ¢yHKmm.
[TpomexxyTKH 3HaKONOCTOSHCTBA. YeTHbIE U HEUETHBIE (DYHKIUU.

CreneHHass (QyHKIMS C HaTypaJbHbIM W LElbIM MOKa3areneM. Ee cBoiicTBa
u rpauk. CBoiicTBa U rpaduK KOpHS N-0il CTENEHHU.

Tpuronomerpudeckasi OKpY>KHOCTb, OTIPEICIICHNE TPUTOHOMETPHUECKUX (HYHKITUI
YUCJIOBOTO apryMeHTa.

Hauyaia MaTeMaTH4eCKOro aHaJIu3a
ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIociieqoBaTeIbHOCTENH. MOHOTOHHBIE
MIOCJIEI0BATEILHOCTH.
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Apudmernueckas W reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpudeckass mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOLIEH TI€OMETpUUEeCcKOn
nporpeccun. Dopmyiia CII0XKHBIX TPOLEHTOB. Vcoap30BaHne IpOrpeccuy Al peleHus
pealIbHBIX 337a4 MPUKIATHOTO XapaKTepa.

MHokecTBa U JIOTMKA
MHoxecTBO, omnepauud Haj MHOxecTBamMHu. [luarpammbr  Diinepa—BenHa.
[IpuMeHEeHnE TEOPETUKO-MHOXECTBEHHOIO —ammapara Uil OMNMCaHUS  PeajbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CIECICTBUE, 10KA3aTEIbCTBO.

11 KUIACC

Yuciia v BBIYUCTCHUS
Harypanbhubie u nienbie yncna. [Ipu3Haku 1e1mmMoCcTH UEeIbIX Yrced.
Crenens ¢ panmoHaIbHBIM MOKa3aTeneM. CBOMCTBA CTEIICHH.
Jlorapudm uucna. JlecssTuuHbIC U HATYpaIbHBIC JOTaPUPMBI.

YpaBHeHUs] U HEPABEHCTBA

[IpeoOGpa3zoBaHue BBIPAKEHU, COEPKAIINX JIOrapU(PMBI.

[IpeoOpazoBaHue BbIpAXKEHUM, COACpPIKALIUX CTENEHU C  PAlMOHAIBLHBIM
I0Ka3aTeJIeM.

[Ipumepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[TokazarenbHbIC YpaBHEHHUS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JIMHEWHBIX YpaBHEHUMW. PelieHne NPUKIAAHBIX 3aad C IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN.

CucTtemMbl U1 COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUID MaTEMaTHUYECKUX
3aJlay ¥ 3a/1a4 U3 Pa3IM4IHbIX 00JIaCTe HAYKU U peabHOM KU3HH.

DOyHKUMH U rpaPuKu

Oynkuusa. [lepuoanueckue QyHkuuu. IIpoMexyTKM MOHOTOHHOCTH (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiiee 1 HaumMeHsbliee 3HaueHue QyHKIUU
Ha IIPOMEXYTKE.

Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TpadUKU.

[ToxazaTenbHas u gorapupmudeckas GyHKIIMHU, UX CBOMCTBA U TpaPUKH.

Hcnonb3zoBanue rpadukoB QyHKIMMA IS peIlICHUs] ypaBHEHUHN U IMHEHHBIX CUCTEM.

Hcnonb3oBanue  rpadgukoB  (QYHKUMI  JJi1  HKCCIENOBAaHHUS  IPOLECCOB
U 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT IPH PEIICHUH 3a/lad U3 JAPYruX YueOHBIX
MIPEAMETOB U PEAIIbHON KU3HMU.

Havana mareMmaTH4eCcKOro aHajau3a
HenpepoiBubie hyHKIIMNU. MeTO MHTEPBAIOB ISl pEIICHUs] HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eomerpudeckuii 1 GU3NIECKUI CMBICT TTPOU3BOTHOM.
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[IpousBoaHbie 37eMEHTApPHBIX (QYHKIHH. DOpMYIbl HAXOXKACHUS MPOU3BOIHOM
CYMMBI, IPOU3BEIEHUS U YACTHOTO (PYHKIIHUH.

[IlpumeHeHne MpPOM3BOAHOM K MCCIEAOBAaHMIO (PYHKIMA Ha MOHOTOHHOCTh
1 SKCTpeMyMbl. HaxoxieHre HanboIbIIero 1 HAMMEHBIIIEro 3HaueHus! (DYHKIMU Ha OTPE3KE.

[IpumeHeHne Npou3BOAHON I HAXO0KICHNS HAWJTYYIIIET O PELICHUS B IPUKJIAIHBIX
3aj1auax, JUisl ONpeesIeHNs CKOPOCTH Mpoliecca, 3aJaHHOro ¢ opMyIon WK rpadUuKoM.

[lepBooOpa3znas. Tabmuna nepBoOOOpa3HBIX.

Wuterpan, ero reomerpuueckuii U GU3MUECKuil CMbICI. Brruncnenue wHTETpana
o ¢opmyne Herotona—JIeitoauna.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0ydenus B 10 kj1acce 00yJaromuiics MoIyduT CIEAYIOIINE MPeIMETHBIC
pPE3YIbTATHI:

YucJia 1 BBIYMCTICHUS s

OTIEPUPOBATH MOHATUIMU: PALTHOHAIBHOE U JICUCTBUTEIHHOE YHCIIO0, OOBIKHOBEHHAS
U JIeCATUYHAS APOOb, TPOLICHTHL;

BBITIOJIHSITh apU(PMETUUECKUE OMEPALNU C PallMOHATBHBIMUA U JACHUCTBUTEIHLHBIMU
YHUCJIaMU;

BBITIOJIHSITH TPUOJIMKEHHBIC BIYMCIICHUS, UCIOJIb3YSI MPaBUila OKPYIJICHUS, JEaTh
MPUKUJIKY U OLICHKY PE3YyJIbTaTa BHIYUCIICHU;

OMEpUPOBATh TOHSATHUSIMU: CTEMEHb C IEJbIM IMOKa3aTelieM, CTaHaapTHas dopma
3alUCH JIEMCTBUTEIBHOIO YMCIA, KOPEHb HATYpPaJbHOW CTENEHH, MCIOIb30BaTh
MOAXOASANTYIO (POPMY 3aMMUCH JEHCTBUTEIBHBIX YUCEN JJIsI PEIICHUS TPAKTUUECKUX 3a/1a4
Y MIPEACTABJICHUS JIAHHBIX;

ONEpPUPOBATh MOHATUSIMU: CHHYC, KOCHMHYC M TaHI€HC MPOU3BOJIBHOTO YrIJa,
WCIIO/Ib30BaTh 3aMKCh IPOU3BOJLHOIO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHUE

GbyHKIIH.

YpaBHeHUs] 1 HEPaABEHCTBA:

ONEpUPOBATH MOHATUSMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJIOE,
palOHAJIbHOE, HPPALMOHAIILHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHUE;

BBITMIOJHATh MPeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUN U pemiarh
TPUTOHOMETPUUECKUE YPABHECHMUS;

BBITIOJIHSITh ~ MPEOOpa3oBaHMsl IEIbIX, pAlUOHAIBHBIX U  HPPALMOHAIBHBIX
BBIPAKECHUN W pElIaTb OCHOBHBIC THUIIBI LIEJIBIX, PALUOHAJIBHBIX U HPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MPUMEHATh YPAaBHEHUS W HEPABEHCTBA ISl PELICHUS MATEeMaTUYECKHUX 3aj]1ad
W 33J71a4 U3 PA3IMYHbIX 00JIacTel HAYKHU U PEaTbHON KU3HU;

MOJIETTUPOBATh PEAIbHBIE CUTYAIlMU Ha SI3bIKE alreOphbl, COCTABJIATH BBHIPAKCHUSI,
YPaBHEHHUs, HEPABEHCTBA IO YCJIOBHIO 33Ja4d, HCCIENOBATH MOCTPOEHHBIE MOJIEIU
C MCTIOJIb30BaHUEM arapaTa ajareopsbl.
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DOYyHKIUU U TPAPUKH:

ONEepUPOBATh TMOHATUAMH: (DYHKIHMS, CMOCOObI 3amaHus (QyHKIHUHU, OO0JIACTh
OTpe/IeNICHNUs] U MHOXKECTBO 3HaYeHUM (PyHKINH, rpaduk QYHKIIMH, B3AUMHO 0OpaTHbIE
$yHKuMY;

OTEpUPOBATHh TMOHSATHUAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH (PYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

UCIIOJTb30BaTh rpaduku (PyHKITUH I PEIICHHS YPaBHCHUI;

CTPOUTh M 4YHUTaTh TpaduKu JUHEHHON (yHKIMH, KBagpaTUIHOW (YHKITUH,
CTETICHHOU (DYHKITMH C IEJIBIM TTOKa3aTeNeM;

UCIIOJIb30BaTh Tpaduku (QYHKIIUN ISl UCCIICIOBAHUS MPOILIECCOB U 3aBUCUMOCTEH
IpHU pelieHUH 3a7a4 U3 JAPYrux y4eOHBIX MPEIMETOB U PeaIbHOW JKW3HH, BBIPAXKATh
dbopMyIamMu 3aBUCUMOCTH MEXY BETMIUHAMU.

Hauana MaTeMaTH4ecKoro aHajiu3a:

OIIEpUPOBATh MOHATUSAMU: [TOCIEOBATEILHOCTD, ApUPMETHUECKAs U T€OMETPHYECKas]
IPOrPECCHH;

OIEpUPOBATH MOHATUSAMH: OECKOHEUHO yOBIBarOIIas TeOMETpUUECKasl IPOrpeccus,
CyMMa OECKOHEYHO yOBIBAIOIIEH reOMETPUUECKON TPOrPECCHH;

3aJ1aBaTh MOCJEI0BATEILHOCTH Pa3INYHBIMU CIIOCOOAMU;

HCIIOJIb30BaTh CBOMCTBA TMOCIEAOBATEIBHOCTEH M MPOrpecCMid Mg peleHus
peaIbHBIX 3a7a4 MPUKJIAJHOTO XapaKkTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALlUH HAJL MHOK€CTBAMH;
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i OMUCAHUS PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHHUH 3374 U3 APYrUX yICOHBIX MPEIMETOB,;
ONEPUPOBATH MOHATUSIMU: ONPEAECIECHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.

K koniy o0ydenus B 11 ki1acce 00yJaromuiics MoIyduT CIEAYIOIINE MTPeIMETHBIC
pE3yNbTATHI:

YucJia 1 BBIYMCTICHUS s

ONEPUPOBATh IMOHATHUSIMU: HATYpaJbHOE, 1I€JI0€ YHUCIIO0, UCIOJIb30BATh MPU3HAKU
JIETMMOCTH LENBIX YUCEN, PA3JIOKEHHUE YMCIIA HA MPOCTHIE MHOXKHUTENHN JJIs PEILICHUS 33/1a4;

ONEPUPOBATH MOHSATUEM: CTEIICHb C PAIMOHAIILHBIM IOKa3aTEJIEM;

OMEpUPOBATh TMOHATUSAMU: JorapudM 4YHCIA, JAECATUYHBIE W HATypaJIbHBIC
Jorapu(MmBbl.

YpaBHeHUs] M1 HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTEMEHW MJIsi MpeoOpa30BaHUS BBIPAKEHUMN, OIMEPUPOBATH
MOHATUSMU: II0KA3aTEJIbHOE YPABHEHUE M HEPABEHCTBO, pelIaTh OCHOBHBIE THIIBI
MOKA3aTeJIbHBIX YPABHCHUN U HEPABEHCTB;

BBITIOJHSATH MTPEO0Pa30BaHUs BRIPAKEHHM, COACPKAITUX JIorapruMbl, OTIEpUPOBATH
MOHATUSMHU: JIOTApU(DMHUUECKOE YpaBHEHHWE W HEPABEHCTBO, PEIIaTh OCHOBHBIEC THUITBI
Jorapu(MUYECKUX YPaBHEHUN 1 HEPABEHCTB;
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HAXOAUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABECHCTB;

ONEPUPOBATh IMOHATUAMHU: CHUCTEMA JIMHEMHBIX YpAaBHEHUUW U €€ pPELICHHUE,
WCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUN IS PELICHUS IPAKTUYECKUX 3a/1a4;

HAXOAUTh PEUICHUS MNPOCTEHUIINX CHUCTEM M COBOKYIMHOCTEW pPAIMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB;

MOJIETTUPOBATh PEaIbHbIE CUTYAIlMU Ha SI3bIKE alreOphbl, COCTABJIATH BBHIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA U CUCTEMBI IO YCIIOBHIO 3aJa4d, UCCIEIOBATH MMOCTPOCHHBIE
MOJIEIIU C UCTIOJIb30BAHKUEM armapara aareopsl.

DyHKUMH U TPaPUKU:

OTIEpUPOBATH MOHATUSMHU: TIEpHOINYECKast QYHKIIUS, MPOMEXYTKH MOHOTOHHOCTH
GyHKUIMUA, TOYKH HKCTpemMyMa (GYHKIMM, HauOOJbIIee M HauMEHbIee 3HaYeHUs
GYHKIIMA HAa TIPOMEXKYTKE, MCIOIh30BaTh WX IS MCCIENOBaHUS (DYHKIIMH, 3aTaHHOU
rpaduKoM;

ONEepUPOBATh  MOHATUAMM: TrpaduKH  IOKa3aTelbHOM,  JorapupMHUuecKon
U TPUTOHOMETPHUYECKUX (YHKIMHA, W300pakaTh WX Ha KOOPAWMHATHOW IIOCKOCTH
Y WCIIOJIb30BATh JJIsl PEIICHUS] YPABHEHUI U HEPABEHCTB,;

nu300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKH JHUHEHHBIX YpaBHEHHM
Y WCIIOJIb30BATh UX JIJISl PEIICHUS CUCTEMBI JINHEHHBIX YPaBHEHMUIA;

WCIIOJIb30BaTh rpaduku QYHKIUN JJIs MCCIEA0BaHUS MPOIECCOB M 3aBUCUMOCTEN
U3 IPYruX Y4eOHBIX TUCIUTLINH.

Havana maremaTH4ecKOro aHajim3a:

ONEepUpPOBATh MOHATHUSIMU: HENpepbiBHAs (QYHKUMSA, MPOU3BOAHAS (PYHKIIHH,
UCIOJIb30BaTh T'€OMETPUUYECKUA M (PU3UUYECKUU CMBICI MPOU3BOJHOW Ui pPELIECHUS
3ajad4;

HAaXOAUTh TPOU3BOAHBIE DJIEMEHTAPHBIX (PYHKIUN, BBIYUCIATH MPOU3BOAHBIC
CYMMBI, TPOU3BEACHHUS, YACTHOTO (DYHKIINIA;

WCIOJb30BaTh MPOM3BOJHYIO I HCCIENOBaHUSA (PYHKIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSATh PE3Y/IbTAaThl UCCIIEN0BAaHUS K IOCTPOCHUIO IPAPUKOB;

UCIIOJIb30BaTh  NPOM3BOAHYIO  JUIA  HAXOXKIACHUS  HAWIy4yIlero  peleHus
B [IPUKJIAJTHBIX, B TOM YMCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4aX;

OIEpUPOBATh MOHATUAMU: IEPBOOOPA3HASI U UHTErPal, IOHUMATh T€OMETPUUECKUI
U GU3NYECKUIN CMBICT UHTETPaa;

HaxOQUTh NEPBOOOpPA3HBbIE JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH HHTErpall
no ¢opmyne Herotona—Jleitonuna;

pemiate NOpPUKIAAHBIE 33aJadyd, B TOM YHUCIE COLUAIBHO-DKOHOMHUYECKOIO
1 (PU3UYECKOro Xapakrepa, CpeCTBaAMHU MaTEMaTHYECKOr0 aHaU3a.
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10 KJIACC
HaunmenoBanue pasnena  |[KonuuecTtBo OCHOBHOE coaepKaHue OcHOBHBIE BUABI A€ATEILHOCTH
(TemnI) Kypca 4acoB o0y4Jaromuxcs
MHOXeCTBa pallOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JICHCTBUTENBHBIX YHCEIL
ParyoHasibHbIe ypaBHEHUS U
HEepaBeHCTBA

HaJl MHOXeCcTBaMu. Jluarpammebl
Ditnepa—BenHa.

Panmonanbubie uyncia. OOBIKHOBEHHBIE
U JICCATUYHBIC IPOOH, IPOLICHTHI,
OECKOHEUYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMernueckue onepamuu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BeIpaxeHuH. [Ipumenenue apobeii u
MIPOLICHTOB JIJIsI PEIICHUS TTPUKJIIATHBIX
3a/1a4 U3 Pa3INYHbIX OTPACIICH 3HAHUU
Y PEAIbHOU JKU3HH.

JIeMCTBUTEINIBHBIE YHUCIIA.
PanmonaiibHbie ¥ UppalliOHATIbHBIE
yucia. ApudMeTnuyeckue onepanmuu

C JICCTBUTEILHBIMU YUCIIAMH.
[TpubnrkeHHbIE BEIYUCIICHUS, TTpaBUiia
OKpPYTJIEHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BEIYMCICHUMN.

MHOKECTBEHHBIN aInapar

JUIs1 OIMCAHUA X014 PELICHUS
MAaTEMAaTHYECKUX 3a]1a4, & TAKKE
peanbHBIX MPOLECCOB U SIBICHUH,

MIPY PEUICHHUH 33/1a4 U3 IPYTUX
y4€OHBIX TTPEMETOB.

OnepupoBath NOHATUSIMH:
palMOHATIBHOE YUCIIO, JEHCTBUTEILHOE
YHCII0, OOBIKHOBEHHAS APOOD,
JecATUYHas ApOOb, MPOLICHTHI.
BoInosHATH apudmeTrnaeckue
omnepaury C palMOHAIbHBIMU U
JNEUCTBUTENBHBIMU YUCIIAMU;
pUOJTMKECHHBIC BHIYUCIICHHUSI,
UCIIONB3YS MPABUIIA OKPYTJICHUS.
JesaTh NPUKHUIKY U OLEHKY
pe3yJibTaTa BIYUCICHUMN.
OnepupoBaThb NOHATUSIMH:
TOXJECTBO, YPABHEHHUE, HEPABEHCTBO;
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ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTO/1 HHTEPBAJIOB.
Pemienue 1enbix 1 ApooHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

1[E€JI0€ U pallMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinoiHATH Npeodpa3oBaHus 1EIBIX
Y PallMOHAJIbHBIX BBIPAKECHUM.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIIBHBIX YPAaBHEHUU U
HEPABEHCTB.

IIpuMeHATHL palMOHAILHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL peLIEHUs] MaTEMaTUYECKUX 3a1a4
M 3371a4 U3 Pa3IMIHBIX 00JIacTeil HayKu
Y PEAUTbHOU KU3HU

Oyuknuu u rpaduku. CTeneHb
C IIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHus () YHKIIHH.
B3aumuo ob6parnbie pynkuuu. ['paduk
byHKIIUN.

OO6nacth onpenesneHrss 1 MHOXKECTBO
3HaueHud pynkuuu. Hynmu GyHkium.
[TpoMe yTKH 3HAKOTIOCTOSHCTBA.
UYeTHble 1 HEYETHBIE (YHKIIUH.
CremneHs ¢ 1EeIbIM TOKa3aTeNIeM.
CrangaptHas ¢popma 3anucu
JICUCTBUTEIILHOI'O YHCIIA.
Hcnonp3oBanue noaxoaamen (hopmsl
3aMUCH JIEHCTBUTEIBHBIX YHCEI

JUTSI pEIIICHUS TTPAKTHICCKUX 3a1a4

U TIPEJICTaBIICHUS JaHHBIX.

OnepupoBaTh NOHATHAMM:
GyHKUHMS, CIOCOOBI 3aAaHUS
GbyHKIIUM, B3aUMHO O0paTHbBIE
byHKIIMH, 00J1aCTh ONpeICIICHUS
¥ MHOJKECTBO 3HAYCHHUH (PYHKIINH,
rpa¢uK QyHKINUN; YETHOCTh

Y HEYETHOCTh (DYHKIUU, HYJIU

(G yHKIHH, TPOMEXYTKU
3HAKOIIOCTOSHCTBA.

BeinoHATH nNpeodpa3oBaHus
CTENEHEH C IIeJIbIM TOKa3aTesIeM.
Hcnonb30BarTh CTaHIAPTHYIO
dbopmy 3anucu JeHCTBUTEILHOTO
qucla.
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CrerneHHast QyHKIHS C HATypajIbHBIM
U LETbIM TToKa3aTeneM. Ee cBolicTBa u

rpadux

dopMyaMpoBaTh

U WIJIIOCTPUPOBATH I'paPuuecKu
CBOICTBA CTENEHHOW (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEXI1Yy BEJIMYUHAMMU.

HUcnoab3oBath HUPpoBbIE

pecypcehl sl IOCTPOCHUS

rpa@ukoB QyHKIMHU U U3ydEHUS

VX CBOWCTB

ApudmeTnueckuil KOpeHb
n—OU CTEIICHHU.
WppanyioHaabHble ypaBHEHUS
U HEpaBEHCTBA

18

ApudmeTnueckuii KOpeHb
HATypaJibHOW cTerneHu. JlencTBus

¢ apu(pMeTHYECKUMU KOPHSIMU n—OU
CTEICHH.

Pemenne uppanioHanbHbIX YPaBHEHUN
Y HEPABEHCTB.

CaoiicTBa U rpaduK KOPHS n-0i
CTEIICHU

DopMyIMPOBATH, 3ANIMCHIBATH

B CHUMBOJIMYecKoil popme

Y WJUIIOCTPUPOBATH NPUMeEpPaMH
CBOWCTBA KOPHS 1n-OU CTETIECHHU.
BbInosHATH npeodpa3oBaHus
MPPalMOHAIIBHBIX BBIPAKEHUM.
PemiaTbe OCHOBHBIE THIIBI
VPPALMOHAIIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHATH /151 peleHust
Pa3JIMYHBIX 32124 UPPALHOHAIIbHbBIC
YPaBHEHUS U HEPABEHCTBA.

CrpouTtb, YUTATH IpaQUK KOPHS n-0i
CTEIICHH.

Hcnosb3oBaTh HU(PPOBbIE pecypChl
JUTSI TOCTPOEHUs TpauKoB HyHKIIHIA
Y U3y4YECHUS UX CBOMCTB
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@OopMyJIBI TPUTOHOMETPHH. 22 CuHyC, KOCHHYC M TaHT'€HC YUCIOBOro | OmepupoBaTh NOHATHUIAMM: CUHYC,
‘TpuroHomerpruyeckue apryMeHTa. ApKCHHYC, apKKOCHUHYC KOCHHYC Y TaHI'€HC IIPOU3BOJIBHOI'O
YPaBHEHHUS Y apKTAaHI'€HC YHUCIIOBOTO apryMEHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
OIpEJIETIEHNE TPUTOHOMETPUYECKUX IIPOM3BOJILHOTO yTJia Yepe3 oOpaTHbIE
(GYHKIMNA YMCIOBOTO apryMEHTa. TPUTOHOMETPUYECKUE (PYHKITUU.
OCHOBHBIE TPUTOHOMETPUYECKHE BbInoaHATH Npeodpa3oBaHus
¢dopmyiel. [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUN.
TPUTOHOMETPUYECKHUX BBIPAKECHUN. PemiaTb OCHOBHBIE THIIBI
Pemienne TpuroHOMETpUIECKUX TPUTOHOMETPUYECKUX YPAaBHEHUN
YpPaBHEHUM
[locnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHSATHSAMM:

U TIPOrpeccuu

3a1aHUS TIOCJIE]0BATEIbHOCTEH.
MOHOTOHHBIE MTOCE10BATEIHHOCTH.
Apudmernueckas v reoMeTpudecKas
nporpeccunl. beckoHeuHo yObIBaromas
reoMeTpUYecKasi IpOrpeccHsl.
CyMMa GeCKOHEUHO YObIBAIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
dopMyna CI0XKHBIX MPOLIEHTOB.
Hcnonbs3oBaHue nporpeccuu

JUIS pELLICHUs pealbHbIX 3a/1a4
IPUKIJIAHOTO XapakTepa

MIOCJIeI0BATEIbHOCTD,
apudmeTrIecKas u reoMeTpruIecKas
nporpeccun; 0ECKOHEUHO yObIBaronas
reOMEeTpUYECKasi POTPECcCHsi, cymMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CIOKHBIX
MPOLEHTOB /IJIsl pellieHns 3a/1a4y

U3 pealibHON MPAKTUKH

(C UCTI0B30BAHUEM KAJIBKYIISATOPA).
HUcnonb3oBaTh CBOMCTBA
MIOCJIeTIOBATENIbHOCTEN U MPOTPeccuit
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JUTSL PEIICHUS PeabHBIX 3a/1a4
MIPHUKJIATHOTO XapaKTepa

[ToBTOpeHue, 0000IIEHNE, 3 OcHOBHBIE TTOHSITUS Kypca aJreOpsl IIpuMeHATH OCHOBHBIE IOHATHS Kypca
CUCTEMAaTHU3allNs 3HAHUI Y HayajJ MaTeMaTH4eCKOro aHalu3a areOpbl ¥ Ha4all MAaTEMATUIECKOTO
10 kmacca, o6o0mIeHNE aHaJIM3a JIJIsl PelieHus 3a/1a4
U CUCTEMAaTHU3allus 3HAaHUN U3 peaIbHOM KU3HU U IPYTUX
HIKOJIbHBIX TUCHUIUIMH
OBHUIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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11 KJIACC
Hammenosanue pasnena  |Komnuectso OcCHOBHOE cozepxKaHue OCHOBHBIE BH/JIbI I€ATEILHOCTH
(TemMbl) Kypca 4acoB o0 ydJaromuxcs
Crenensp ¢ paMoHaIbHBIM 12 Crenens ¢ pauMoHaIbHBIM DopMyJIHpPOBATh, 3ANIMCHIBATH

OKa3aTEJIEM.
[TokazaTenbHas QyHKUHA.
[loka3aTenbHbIE YPABHEHUS
1 HEPABEHCTBA

noka3aresieM. CBOMCTBA CTEIEHU.
[IpeobpazoBanue BEIPAKECHUIA,
coJiepKaluX pallMOHAIbHBIE CTENIECHHU.
[lokazaTenpHbIE YpABHEHUS

Y HEPaBEHCTBA.

[TokazarenbHas QyHKIHUS, €€ CBOMCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMHu
CBOMCTBA CTEIEHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAXKEHU.
DopmMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKu
CBOMCTBA MOKA3aTENbHON (YHKIIUU.
Pemiatb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUIN

Y HEPABEHCTB.

Hcnonb3oBaTh HU(PPOBBIE peCypChl
JUTSL TIOCTPOEHUS TpapuKOB (HyHKIIHIA
Y U3y4YEHUs UX CBOWCTB

Jlorapudmudeckast GyHKITHS.
Jlorapupmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudwm uucna.
JlecsITHUHBIC U HATypalIbHBIC
Jorapu(Mal.

[IpeoOpazoBaHue BbIPAKECHUM,
COJEPIKALUX JIOTapU(PMBI.
Jlorapudmuyeckue ypaBHEHHs
Y HEpaBEHCTBA.

DopMyJINPOBATH, 3ANNCHIBATH
B CUMBOJIM4eCKOH popme

Y WIJIIOCTPUPOBATH NPUMeEPaMu
CBOICTBa Jiorapudma.
BoimosHATH npeodpa3oBaHus
BBIPAXKEHUH, CONEPKAIIUX
JorapuQmsl.
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Jlorapudmuyeckas QpyHKkius, ee
CBOMCTBA U TpaduK

DopMyJIHPOBATH

1 WJJIIOCTPUPOBATH rpapuiecKkun
CBOMCTBA JIOTapu(PMUIECKON PYHKITUH.
PemiaTs OCHOBHBIE TUIIBI
norapu(pMUYECKUX ypaBHCHUM

Y HEPaBEHCTB.

Hcnonb3oBaTh HU(PPOBBIE pecypehl
JUTsl TOCTpoeHus rpaduKkoB (YHKITUH

Y U3YYEHUS X CBOWCTB.
3HAKOMUTBHCH C HCTOPUEH Pa3BUTHS

MaTeMaTUKU
Tpuronomerpudeckue Tpuronomerpuueckue QpyHKINU, UX OnepupoBathb
GbyHKIIUY U UX TpaduKy. CBOMCTBA U TpadUKH. NMOHSITHEM TIeproaudecKas (PyHKIIHS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUYECKHUX Crpourtb, aHATU3UPOBATD,
HEpPaBEHCTBA HEPaBEHCTB CpaBHMBATH Ipaduku

TPUTOHOMETPUYECKUX (DYHKIIMM.
DopMyIMpoOBaTh

1 WJIIOCTPUPOBATh I'Papuyecku
CBOMCTBA TPUTOHOMETPUUYECKUX
GbyHKIHIA.

Pemarsb npocreimme
TPUTOHOMETPUYECKHE
HEPaBEHCTBA.

Hcnonb3oBars rpagpuku

JUISL PELLIEHNS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnonn3oBaTh nugpoBbie pecypebl
JUISL TIOCTPOEHUs TpauKOB HyHKIIHIMA
Y U3y4YECHUS UX CBOMCTB

[IponsBoanas. [Ipumenenue
MMPOU3BOJHOMN

24

HenpepwiBubie ¢pyHkimu. Meton

HHTCPBAJIOB I pCIICHNSA HCPABCHCTB.

[IpousBonHas QyHKIUU.
["'eomeTpuueckuii U GU3MIECKUMN
CMBICJI IPOU3BOTHOM.

[Ipon3BOIHBIE PIIEMEHTAPHBIX
¢dbynkmuii. [IpouzBogHast CyMMBI,
MIPOU3BENEHUS, HACTHOTO (DYHKIIMIA.
[IpuMeHeHne npon3BOIHON

K UCCIIEIOBAHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanboIbIIero

Y HAaUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpuMeHeHnune npou3BoOaHON

JUTISL HAXOKJICHHS] HAaUJTy4Ilero
penieHns B IPUKIAJHbIX 3a1a4ax,
JUIS1 OPENIETIEHUS CKOPOCTH TpoLecca,
3aJlaHHOr0 (hopMYyJIoN M rpapukomM

OnepupoBatb NOHATUSIMMN:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUY.

Hcnonb30BaTh reOMETPUUECKUI

U (PU3NYECKUN CMBICI IPOU3BOTHON
IUTSL PEILICHUS 3a]1a4.

Haxoauth npou3BOgHbIE
AJIEMEHTAPHBIX (DYHKIIHMA,
BbBIYMCJIAATH TPOU3BOIHBIC

CYMMBbI, IPOU3BEICHUS, YACTHOTO

G yHKIIHA.

Hcnonb30BaTh NPOU3BOIHYIO

JUTSL iCCIieIoBaHusT (DYHKITAN

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSATH Pe3yJIbTaThI
HCCJIEIOBAHUS K TOCTPOCHUIO
rpaduKoB.

IIpyuMeHATH TPOU3BOIHYIO

JUISL HAXOKJAECHUS HAWTYYIIEro
pELICHUS B IPUKJIAIHBIX, B TOM YHUCIIE
COLMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMHUTBHCH ¢ UCTOPHUEH PA3BUTHUS
MaTeMaTUYECKOro aHaJIn3a
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HNHTerpai u ero NpuMeHEeHUS 9 [lepBooOpa3znas. Tabnuia OnepupoBaTh NOHATHUSIMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMeTpu4ecKui Haxonuts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AIIEMEHTAPHBIX (DYHKIIHI; BHIYHCIASATD
Breruucnenne uaTerpaia mo Ggopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnura Hrrorona—JleiliOuuria.
3HAKOMHMTBHCH ¢ HCTOPHEH PAa3BUTUS
MaTeMaTU4YECKOrO aHaIM3a
Cucrtembl ypaBHEHU I 12 Cuctembl JIMHEHHBIX YPaBHEHUM. OnepupoBathb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3ama4d

C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
panMoHaIbHBIX, UPPALMOHAIBHBIX,
NOKa3aTeJIbHbIX, JIOrapu(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIUN
JUISl PELLIEHUS] YPABHEHUN U CUCTEM.
[IpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a71a4

U3 pa3IM4YHbIX 00JIaCTel HayKU

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUU U €€ PEIICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YPaBHEHUH JJIS PEILICHHUS
MIPAKTUYECKUX 3a]a4.

HaxoauTts pemieHust NpoCTeNmx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUMN

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduxy QyHKIINMA
JUISl PELLIEHNS] YPABHEHU .
MoaeaupoBaThb peabHbIE CUTYaIlUU
Ha S13bIKE aNreOpbl, COCTABIIATh
BBIPAYKEHUS, YpaBHEHUS, HEPABEHCTBA
Y CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
HCCJIEI0BATH NOCTPOCHHBIE

MOJIeJIM C HCITOJIb30BaHUEM arlrapara
anreopbl
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HaTtypanbHeie 1 niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 PEAIbHOU KU3HU.
IIpu3HaKy 1eIMMOCTH LIEJIBIX YHACEI

OnepupoBaTh NOHSITUSIMH:
HaTypaJIbHOE YHCIIO, IIEJ0E YUCIIO.
Hcnonb30BaTh NMpU3HAKY JAEIUMOCTH
IEJBIX YHUCET, PA3JIOKEHUE YK CIIa

Ha TPOCTHIC MHOXKHUTENH JIJISl PEIICHUS
3aja4y

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSTHSI Kypca areopbl
M HavaJ MaTeMaTUYECKOIr0 aHaIu3a,
0000II[eHNE U CUCTEMATH3AaIWs 3SHAHUHN

Pemate npukiIagHbie 3a1a44

U3 Pa3IMYHbIX 00JaCTEN HayKn

U PEAJIbHOM JKU3HU C TIOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4yaJl MAaTEMAaTHYECKOr0 aHaIn3a.
Bei0uparhb onTuManbHbIE CIOCOOBI
BBIYMCIICHU .

Hcnonb3oBaTh 1/ perieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHHUH, CBOWCTBA (DYHKIUI

U rpaduKoB

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHAA 3AIINCKA

BaxxHOoCTh yueOHOro Kypca reOMETpUU Ha YPOBHE CPEAHEro 00IIero oopa3oBaHus
OOyCIIOBJIEHA TPAKTUYECKOM 3HAYUMOCTBIO METANpPEAMETHBIX U  MPEIMETHBIX
pe3ynbTaToB  OOy4YEHUsT TE€OMETPUM B  HAMpPaBICHUM JIMYHOCTHOTO  Pa3BUTHS
oOy4aromuxcs, QopMupoBaHus (QPYHKIMOHATBLHOM MaTeMaTUYeCKOM TIpaMOTHOCTH,
U3YYCHHUS] JPYruX Yy4eOHBIX NUCHMIUIMH. Pa3BuTHe y 00yYaromuxcsi MpaBUIIBLHBIX
NPEJCTABIICHUA O CYIIHOCTHU U TMPOUCXOXKJIECHUU T'E€OMETPUYECKHX aOCTpaKIHii,
COOTHOLIEHWH PEAJbHOIO W HACAIBHOIO, XAapaKTepe OTPAXKEHUS MAaTeMaTHYeCKOU
HAyKOM  SIBIEHUA W  MPOLECCOB  pPEAIbHOrO0  MHpPAa, MECT€  T'€OMETPUH
B CHCTEME€ HayK M pPOJIM MAaT€MaTHYECKOI0 MOJEIUPOBAaHHS B HAYYHOM II03HAHHUH
U B MPaKTHKE CIIOCOOCTBYET (POPMUPOBAHMIO HAYYHOIO MHUPOBO33PEHHS O0YUAIOLHXCS,
a TaKk)Ke KaueCTB MBIIUICHUS, HEOOXOJUMBIX ISl a1allTalluid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBAsIETCS OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHusl, TaK Kak O0O€CIeYrMBaeT BO3MOXXHOCTh M3Y4YEHHUS KaK JUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIEHHE, (POPMUPYEMOE TMPU U3YUYEHHH OOy4YaroIIUMUCS
MOHSATUMHBIX OCHOB T'€OMETPUU M TMOCTPOCHUHU LEMOYKH JOTHMYECKUX YTBEPKIACHUU
B XOJI€ PEIICHUs] TEOMETPUUYECKUX 3a7a4, YMEHHUE BBIABUTATh U OMPOBEPraTh TMIOTE3bI
HEINOCPEACTBEHHO HCIIONb3YIOTCA NPU PEIIECHUH 337a4 €CTECTBEHHO-HAYYHOI'O IUKJIA,
B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHne OpUeHTHUPOBATHCA B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCEX
00acTsIX MeATebHOCTH YesioBeka. OpueHTalus 4eI0BeKa BO BPEMEHHU U MPOCTPAHCTBE
— HEOOXOAMMOE YCIIOBHE €Tr0 COIMAIBHOIO OBITHS, (hOpMa OTPAXKEHUSI OKPYKAIOIIETO
MUPA, YCIOBUE YCIEIIHOTO MO3HAaHUS U aKTHBHOTO TPeoOpa3oBaHus ACHUCTBUTEIHHOCTH.
OnepupoBaHue NTPOCTPAHCTBEHHBIMU OOpa3aMHU OOBEIUHSAET pa3Hble BUABI y4eOHOU
U TPYAOBOM JESATENBHOCTH, SIBISETCS OJHUM M3 NMPO(ECCHOHATBHO BAXKHBIX KAYECTB,
MO3TOMY aKTyajbHa 3ajgadya (opMupoBaHHs y OOYYaIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIUIEHUSI KaK Pa3HOBUIHOCTH OOPa3HOI0 MBIIIEHUSI — CYHIECTBEHHOIO KOMIIOHEHTA
B [TOITOTOBKE K MPAKTUYECKOM JAESITEIbHOCTU 10 MHOTUM HaIlPaBJICHUSIM.

Llenb ocBoeHHUs mporpaMMbl yueOHOro kKypca «l'eomerpusi» Ha 6a30BOM YpOBHE
o0ydeHus — 0011e00pa30BaTeIbHOE U OOLIEKYILTYPHOE PAa3BUTHUE 00YUAIOIIMUXCS Yepes
o0ecriedeHue BO3MOKHOCTH TMPUOOPETEHUS U HCHOJIb30BAHUSI CHUCTEMATHYECKUX
reOMETPUYECKUX 3HAHUW W JEHCTBUN, CHEUU(PUUHBIX TEOMETPUH, BO3MOKHOCTU
YCHEIIHOTO MPOAOJDKEHUST 00pa30oBaHUsl MO CIEHHAIBHOCTSAM, HE CBSI3aHHBIM
C IPUKJIQIHBIM UCIOIb30BAHUEM I'€OMETPUHU.

[IpropuTeTHBIMM 3a1a4aMHi OCBOEHUSI yueOHOro Kypca «I'eomerpun» Ha 6a30BOM
ypoBHe B 10—11 knaccax sBisttorcs:
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dopMUpOBaHUE TPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU KYyJIbTYPHI
Y OCO3HAHME €€ B3aMMOCBS3HU C OKPYXAIOLUUM MUPOM;

(opMUpOBaHUE TPEACTABICHUS O MHOIOIPAHHHMKAX M Telax BpaLICHUs Kak
0 BOXHEHUIIINX MaTEMaTHIECKIUX MOJIEIISX, MO3BOJISIFOIINX OMHUCHIBATh U U3y4aTh pa3HbIE
SIBJICHUS OKPY>KAIOILIEr0 MUPA;

(opMHUpOBaHUE YMEHHUS pacro3HaBaTh Ha YepTexkax, MOJEIAX U B PEaIbHOM MUPE
MHOTOTPAHHUKH | T€Ja BPAIllCHUS;

OBJIQJICHME METOJaMU pEIIeHHUs] 3aJad Ha TOCTPOCHHMS] Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX (UTYD;

dbopmupoBanue YMEHUS OTIepUPOBATH OCHOBHBIMHU MOHATUAMHA
O MHOTOTpaHHUKAaX U TeJlaX BPAIlleHUs U UX OCHOBHBIMHU CBOMCTBaMU;

OBIQJICHHE aJrOpUTMaMU pEIICHUSI OCHOBHBIX THIIOB 3ajad, (popmMupoBaHue
YMEHHSI TPOBOJUTH HECIOXKHBIE JOKa3aTeNIbHbIE PACCYKIEHUSI B XOJ€ pEeIlICHUs
CTEPEOMETPHUECKUX 33/1a4 U 33a4 C MPAKTUYECKUM COJIEP>KaHUEM;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0y4arommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBIIILICHUS,

dopmupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH, PEICBAHTHON FT€OMETPHH: YMEHHE
pacrio3HaBaTh MPOSBIICHUS T€OMETPUIECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYallUsIX W MPU HM3YyYECHUM JPYTUX Y4EOHBIX MPEIMETOB,
NPOSIBJICHHSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyIHpOBaTb WX Ha S3BIKE
TE€OMETPUM U  CO3[aBaTh TE€OMETPUYECKHE MOJENH, MPUMEHSATh OCBOCHHBIN
rEeOMETPUYECKUI  ammapar s peUleHHs] [PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBAThH U OLICHWBATH MOTy4YEeHHBIC PE3yIbTATHI.

OTIMYUTENHEHON 0COOCHHOCTHIO TIPOTPAMMBI IO TEOMETPUH SBISIETCS BKIIIOUEHHUE B
KypC CTE€pEOMETPHUH B HAaUaJIe €ro U3y4yeHus 3a/1a4, peliaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHMS, W ONpeAcNieHHBIM 00pa3oM oOpraHu3oBaHHas paboTa Haa HUMH, YTO
CTIOCOOCTBYIOT Pa3BUTHIO TIOTHYECKOTO M IPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
NpOTeKaHNE MHTYUTHBHBIX TPOLIECCOB, MOTHUBHPYET K JajJbHEHIIEMY H3y4YECHHUIO
npenMera.

[IpennouyreHue oTaaeTcss HArsJHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUsl, TO €CTh
TEOPETUYECKHE 3HAaHUS UMEIOT B CBOCH OCHOBE UYYBCTBEHHOCTb IPEIMETHO-
MPAKTUYECKON  JleATenbHOCTH.  Pa3BuTHE  NPOCTPAHCTBEHHBIX  MPE/ICTABIICHUN
y oOydJaroumxcsi B Kypc€ CTEpEeOMETpUM IMPOBOJAUTCS 3a CUET peHIeHHs 3a7ad
HAa  CO3/aHHE TMPOCTPAHCTBEHHBIX OOpa3oB M  3aJady Ha  OMNEpUPOBAHUE
IpOCTpaHCTBEHHbIMU  oOpazamu. Co3znaHue o0pa3a MPOBOJUTCS C  ONOPOH
Ha HarJIsiJHOCTh, a OIEpUPOBaHUE 00pPa30M — B YCIOBUAX OTBJIEUEHUS OT HATJSAHOCTH,
MBICTICHHOTO U3MEHEHUS €r0 HCXOHOTO COACPKAHMSL.

OCHOBHBIMH  COJIEp)KaTEIbHBIMU JIMHUSAMHU ydyeOHoOro kypca «l'eomerpusi»
B 10-11 «xmaccax sBisroTcsa: «MHororpanHukn», «lIpsMble W IJIOCKOCTH
B MpOCTpaHCTBe», «Tema BpamieHus», «BeKTOpbl W KOOPAWHATHI B TPOCTPAHCTBEM.
dopmupoBaHHe JOTMUYECKUX YMEHUN pachpenessieTcs He TOJIbKO MO COolep KaTeIbHbIM
JMHMSIM, HO U 10 rojilaM 00y4eHUs! Ha YpOBHE CPEHEro oo1iero oopa3zoBaHusl.
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Conepxxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE TMPEIAMETHBIM  PE3yJIbTaTaM
OCBOCHHUS TPOTPaMMBI IO TEOMETPHUH, PACIPEACICHHBIM 10 ToiaM OOYYCHHS,
CTPYKTYpUPOBAaHO TaKUM 0Opa3oM, YTOOBI OBJIAJICHHE T'€OMETPUUYECKUMHU TOHATHUSIMH
U HaBBIKAMHU OCYIIECTBJISIIOCH MOCIEA0BATEILHO M IMOCTYNATEIbHO, ¢ COOJIIOICHUEM
MIPUHIIAIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIMCHh B OOIIYIO CHUCTEMY
ICOMETPUUECKUX TPEACTABICHUI O00YJaIOmMUXCsl, pacliupss U yriayomss ee, oopasys
MIPOYHBIC MHOYKECTBEHHBIC CBSI3H.

OO0miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JUJII HW3YYCHHUS Yy4eOHOro Kypca
«I"'eomerpusi» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B Heaeno), B 11 kiacce —
34 yaca (1 gac B HefenO).

COJAEPXXAHUE OBYUYEHUA

10 KVIACC

IIpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NOHATHUS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTh, NPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATMYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU
Y CJIEACTBUSA U3 HUX.

B3auMHOE pacnosioKEHHE TPsAMBIX B IMPOCTPAHCTBE:  IIEPECEKAIOIIUECH,
MapaJuIeNIbHbIE U CKPENIUMBAIOIIMECS NpsAMBbIe. [lapainenbHOCTh NPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE: IIApaJUIEIbHBIE IMPSAMBIE B IIPOCTPAHCTBE, IAPALIEIBHOCTH TPEX
IIPSAMBIX, TAPAJUIEIILHOCTD IIPSIMOM U IJIOCKOCTH. Y TJIbI C COHAIIPABJICHHBIMU CTOPOHAMMU,
Yroja MEXAy OPsIMBIMH B IIPOCTpaHCTBe. llapaiuiebHOCTh MIIOCKOCTEN: MapajuleIbHbIE
IJIOCKOCTH, CBOMCTBA IapaJuIeJIbHBIX ILIOCKOCTER. lIpocreimune NnpocTpaHCTBEHHbBIE
(urypbl Ha MJIOCKOCTH: TETPa3Ip, KyO, Mapajjesnenumnes, NoCTpPOCHUE CEUEHUH.

[leprieHIUKYIAPHOCTh MPSAMOW M IUIOCKOCTH: TNEPHEHAUKYJSPHBIE TPAMBIC
B IIPOCTPAHCTBE, NIPSMBIE NTapaJUICIIbHBIE U MEPIEHIUKYIIIPHBbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHANKYJIIPHOCTU TMPSMOU M IUIOCKOCTH, TEOPEMA O MNPSMOU NEPIEHANKYISIPHOU
IJIOCKOCTHU. YTJbl B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOM U INIOCKOCTBIO, JBYIPAHHBIN
yroJj, JJMHENHBIN yroa ABYTPAHHOrO yria. [lepneHauKyisp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH /0 TUIOCKOCTH, PACCTOSHHE OT MPSAMOM JO IJIOCKOCTH, MPOEKIHsS (UTYPbI
Ha IJIOCKOCTB. 1IepnenauKyIapHOCTD IIIOCKOCTEN: IIPU3HAK IIEPIICHIUKYIAPHOCTH ABYX
IJIOCKOCTEN. TeopeMa 0 Tpex NepHeHIUuKYIApax.

MHororpasHuKu

[IoHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOTPAaHHHUKA, BBIITYKJIbIC
M HEBBINMYKJIbIE MHOTOIPAaHHUKH, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
pu3Ma, TPaH!u U OCHOBAHUS TIPU3MBI, TIPSIMasi U HAKJIOHHAS PU3MbI, OOKOBAas ¥ TIOJTHAs
IIOBEPXHOCTh Mpu3Mbl. llapannenenunesn, npsSMOYroiabHBIA MapajjIeACIUNe] U €ro
cBoiicTBa. [lupamunia: n-yrojapHas nmupaMuia, TpaHu U OCHOBaHWE MTUPaMUIbI, OOKOBasI
U TOJHAs MOBEPXHOCTh MUPAMUIbL, MPABUIbHAS M yCEUEHHAs MUPAMUIA. DIJIEMEHTHI
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npu3Mbl U nupamMubl. [IpaBUiibHBIE MHOTOTPAaHHMKH: TOHATHE MPABUIBHOTO
MHOTOTpaHHUKA, TNpaBWibHAsg TMpuU3Ma W TMpaBWIbHAs NUpaMHUAa, MOpaBUIbHAsS
TpeyroJjibHas MUpaMuJa U MPaBUIIBHBIN TeTparap, KyO. [IpencraBienre o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTa’p, TOACKA3Ip U uKocadip. CeueHus Mpu3Mbl U MUPAMUJIBL.

CumMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOUYKH, MIPSIMOH,
IJIOCKOCTU. DJEMEHThl CMMMETPUM B NUpaMUIax, NapajUieenunenax, MpaBUIbHBIX
MHOT'OTpaHHUKAaX.

Brruucnenne »1eMEHTOB MHOTOTPAaHHHUKOB: peOpa, auaroHaiu, yribl. [Dmomians
OOKOBO MMOBEPXHOCTU U TMOJHON MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMON mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MNPABUJIBHON MUpPaMHJIbI, TE€OpEMa O IUIOIIAAM YCEUECHHOW MUPAMUJIBI.
[Tonsitue 06 o0beme. OOBEM MUPAMUIBI, TPU3MBI.

[TomoO6ubie Tema B mpoctpaHcTBe. (COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00hEMaMU MOAO0HBIX TEIL.

11 KVIACC

Tena Bpamenust

[umHagpryeckas HOBEPXHOCTh, 00pa3yIolie HUINHAPUIECKON TOBEPXHOCTH, OCh
UUIMHAPUYECKONM ToBepxHOCTU. LumnmHap: ocHoBaHusT U OOKOBasg IOBEPXHOCTb,
oOpa3ymoIas U 0Ch, IJIONIA, OOKOBOM U MOJHOW IMTOBEPXHOCTH.

Konuueckass mNOBEpXHOCTb, OOpa3yrolMe KOHUYECKOM TOBEPXHOCTH, OCh
U BEpIIMHA KOHMYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME M BepllIMHA, 00pa3yroas
U OCh, IUIOMIAh OOKOBOW U TOJHOW MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3yroIne
Y BBICOTA, OCHOBAaHHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuameTp, IIomlalb MoBepxHocTu cdepbl. B3anmuoe
pacronoxenue chepbl U MIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe, miouiaab chepsl.

N300paxkeHue Ten BpallleHus Ha IockocTy. Pa3BepTka UIMHIpa U KOHYCA.

KomOunanmu Tenm BpallleHuss U MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONUCAHHBIN
OKOJI0 cpepbl, chepa, BMIMCAHHAS] B MHOTOTPaHHUK, HJIA TEJIO0 BPaIICHHUS.

[Tonsitue 06 odvemMe. OCHOBHBIE CBOWCTBa 00BEMOB Tell. Teopema o0 oOBneMme
NPSIMOYTOJILHOTO TapaJuieNienunena U ciaenacTBusi u3 Hee. O0beM MIIMHJpA, KOHYCA.
O6beMm 1iapa u miomajib chepsl.

[logoObHpie Tena B  mpocTtpaHcTBe. COOTHOLIEHHA MEXKAY  IUIOWAASMU
MOBEPXHOCTEH, 00beMaMHU MOT00HBIX TEI.

CeueHusa muiauHApa (MapajUieibHO W MEPHEHAUKYISPHO OCH), CEYEHHUS KOHYCa
(mapasenbHOe OCHOBAHMIO M MPOXO/ISIIEe Yepe3 BEPIINHY), CEUSHHS 1apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocth W B mpocTpaHcTBe. CII0)KEHHE W BBIUMTAHHWE BEKTOPOB.
YMHOXKEHHE BEKTOopa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEeM HEKOMILIaHAPHBIM
BekTopam. lIpaBwiio mapamnenenunena. Pemenuwe 3anad, CBA3aHHBIX C MPUMEHEHHUEM
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IIPABWJI JEUCTBUM C BeKTOpamu. IIpsiMmoyronbpHas cuctemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunarter BekTopa. IIpocreimme 3amauyn B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMH.
CkansgpHOoe TIpPOW3BENCHHE BEKTOPOB. BpIUMCIIEHHME YIJIOB  MEXAYy MPAMBIMU
Y IUIOCKOCTSIMHA. KOOpIMHATHO-BEKTOPHBINA METO/ IIPY PELLIEHUN F'€OMETPUYECKUX 3a7ad.

IMPEAMETHBIE PE3YJIBTATBI

K xoniry oOydenus B 10 kiiacce o0Oyqaronuiicss MOJyduT CIASAYIOMINUE MPEAMETHBIC
pe3yabTaThl:

OTIEPUPOBATH MOHATUSIMU: TOUKA, TIPsIMasi, TIIOCKOCTH;

NPUMEHATh AaKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HHX TMPH PEUICHUH
reOMEeTPUYECKUX 3a/1a4;

ONEpUPOBATh MOHATUAMM: MapPaAVIEIBLHOCTh W MEPNEHAUKYISIPHOCTh MPSMBbIX
1 IJIOCKOCTEM;

KJIacCUQUIMPOBaTh  B3aMMHOE  PACMONIOKEHHE TMPSAMBIX M IJIOCKOCTEH
B IIPOCTPAHCTBE;

OIIEpUPOBATh MOHATHUSAMU: JABYIPAaHHBIA Yroyl, TPaHU IBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa, IMHEHHBIN yroJl ABYTPaHHOIO YTJIa, TPayCcHasi Mepa IByTPaHHOT'O yIJIa;

ONEpUPOBATh  MOHATHSMHU:  MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIN
MHOT'OI'paHHUK, 3JIEMEHTHI MHOTOTpPaHHUKA, IPaBUJILHBIM MHOTOTPAaHHUK;

pacrmo3HaBaTh  OCHOBHBIC BHJBI MHOTOTPAaHHUKOB  (MHUpaMuaa, MPU3MA,
NPSIMOYTOJIbHBIN Mapajuiesienumen, Kyo);

KIaccu(puIupoBaTh MHOTOTPAaHHUKH, BbIOMpass OCHOBaHMS IJs Kiaccuukaru
(BBIMTYKJIBIC ¥ HEBBIMYKJIBIC MHOTOT'PAHHUKH, MPaBUIbLHBIC MHOTOTPAHHUKH, MPSIMbBIC U
HAKJIOHHBIC TTPU3MBI, TTapaIeTIeIUIICIb]);

OIIEpPUPOBATh MOHATUSIMU: CEKYIas TUIOCKOCTh, CEY€HNE MHOTOT PAHHUKOB;

OOBSICHATH MPUHIUIIBI IOCTPOEHUS CEUCHUN, UCTIOIB3Ysl METO/I CIIEIOB;

CTPOUTH CEYEHHS MHOTOTPAHHHUKOB METOJOM CIIEJIOB, BBINOJIHSTH (BHIHOCHBIE)
TJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BU CBEPXY, COOKY, CHU3Y;

pelmath 3aJadyd Ha HaXOXACHUE TEeOMETPUYECKHX BEJIMYMH 10 o0pa3nam
WIK aNropuTMaMm, TPUMEHSISI W3BECTHBIC AHAIMTHUYECKHUE METOAbl MpPHU PEIICHUH
CTaHJAPTHBIX MATEMAaTHMYECKUX 3aJa4 Ha BBIYMCICHHE DPACCTOSHUN MEXIy IBYyMs
TOYKaMH, OT TOYKHU JIO MPSIMOM, OT TOYKU JI0 MJIOCKOCTH, MEXY CKPEHIMBAIOIIUMHUCS
MPSIMBIMU;

pelaTh 3aJaul Ha HaXOXKJIEHHWE I€OMETPHUUECKMX BEJIMYMH IO Oo0pas3laM Wid
aNITOpUTMaM, IPUMEHSISI U3BECTHHIC aHATMTUIECKUE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX
MaTeMaTUYeCKHUX 3a/1a4 Ha BBIUMCIICHUE YIJIOB MEXIY CKPEUIUBAIOIIMMUCS MPSIMBIMHU,
MEX1y MPSIMON U MJIIOCKOCTBIO, MEXKY MJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB;

BBIUMCIIATh O0BEMBl W IIJIOMIAIM TMOBEPXHOCTEH MHOTOTPAaHHUKOB (IMIpH3Ma,
nupaMuaa) ¢ MpuMeHEeHHeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY IUIOMAAsIMU
MOBEPXHOCTEM, 00bEMaMU MOA0OHBIX MHOTOI'PaHHUKOB;
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OTIEpUPOBATh MOHSATHUSAMH: CHMMETPUS B MPOCTPAHCTBE, IEHTP, OCh M IJIOCKOCTH
CUMMETPHH, [IEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI;

U3BJIEKATD, npeoOpa3oBhIBaTh u UHTEPIPETUPOBATH uHpopmaruio
O TIPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (PUTypax, MNpEeACTaBICHHYI0O Ha dYepTekax
U PUCYHKaX;

MPUMEHSTh TEOMETpHUUECKUE (aKThl U1 PEHICHUS CTEPEOMETPUYECKUX 3ajad,
MIPEIONAralONUX HECKOJIbKO IIaroB PEIICHHsI, €CIIM YCIIOBUS TPUMEHEHUS 3aaHbI
B SIBHOU (hopme;

OPUMEHSTh  TMPOCTECUINIME  MPOTPaMMHBIE  CPEICTBA W DBJICKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI TIPH PEIIICHUU CTCPEOMETPHUCCKHUX 3a/1a4;

MPUBOJIUTh TIPUMEPHl MATEeMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAC U KHU3HH,
pacmo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE;

IPUMEHATDH TOTYYCHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh PeaTbHBIC CUTYaIHH
U TPUMEHSATh W3YYCHHBIC TOHSATHS B TMPOIECCE IMOWCKA PEIICHUS MaTeMaTU4eCKH
chOpMyIHPOBAHHON TPOOIEMBI, MOJCINPOBATh pEATbHBIC CHUTYaIlMd Ha S3BIKE
T€OMETPUH, UCCIICAOBATh IMOCTPOCHHBIE MOJICIH C HCIIOJBb30BAHHEM T'€OMETPUICCKHIX
MOHATUH W TEOpeM, armapara anreOpbl, pemiaTh MPAKTHYEeCKUE 3aadyH, CBS3aHHBIC
C HAXOXKJICHUEM T'eOMETPUUECKIX BEITNINH.

K konity oOyuenus B 11 kiacce o0y4aromuiics Hay4uTcs:

OMEpUpPOBATh  TMOHATUSIMU:  IWIMHAPUYECKAs  TOBEPXHOCTb,  OOpa3yroIiue
IAJTUHIPUICCKON TMOBEPXHOCTH, ITWIUHJP, KOHWYECKAs IOBEPXHOCTh, OOpa3yIOIIHE
KOHMYECKOM MOBEPXHOCTU, KOHYC, cpeprueckas MoBEPXHOCTb;

pacrno3HaBaTh Teja BpalieHus (IUIMHIP, KOHYC, cdepa U 1map);

OOBSCHATH CTIOCOOBI TIOYYEHHUS TEJ BPAIllCHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(hEPhl U TIIIOCKOCTH;

OMEepUpPOBaTh TMOHATHSIMHU: IIAPOBOM CErMEHT, OCHOBAaHWE CErMEHTa, BHICOTA
CErMEHTa, IAPOBOU CJI0M, OCHOBAHHE IAPOBOIO CJIOS, BBICOTA IIAPOBOTO CJI0sI, IIapOBOM
CEKTOD;

BBIYUCIIATE 00bEMBI U TIIOIIAA TOBEPXHOCTEH TEJ BpAICHUS, TEOMETPUUECKUX
TN ¢ MpuMeHeHueM (Gpopmyi;

OTEpUpPOBATh TOHATUSAMU: MHOTOTPAHHUK, BIUCAHHBIA B cdepy M OINHUCAHHBIHA
okoJ10 cepsl, chepa, BIIMCAaHHAS B MHOTOT'PAaHHUK WJIA TEJIO BPaIllCHHUS,

BBIYUCIISITh COOTHOIIEHUS MEXAYy IUIONIAAsSMHU TOBEPXHOCTEH U oObemMaMu
ITOJIOOHBIX TEJT;

n300pakaTh U3ydaeMblie (PUTYphI OT PYKH M ¢ IPUMEHEHHEM MPOCTHIX YePTEKHBIX
WHCTPYMEHTOB,;

BBITIOJIHTH (BBIHOCHBIC) IIJIOCKHE YEPTSHKHM M3 PHUCYHKOB IPOCTHIX 00BEMHBIX
buryp: Buj CBEpXy, COOKY, CHU3Y, CTPOUTH CCUCHHS T/ BPAILICHUS;

M3BJICKATh, UHTEPIIPETUPOBATH u npeoOpa3oBbIBATh uH(pOpMaIIHIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpEACTaBICHHYIO Ha YepTekax
U PUCYHKAaX;
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OTIEpUPOBATH MOHATHEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJTHATE JEHCTBUS CIOKCHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB W YMHOKCHHUS
BEKTOpa Ha YHUCII0, OOBICHIThH, KAKUMHU CBOMCTBAMH OHU 00JIAJAIO0T;

IPUMEHSITh MIPABUIIO TTAPAIIJICIICTIUIIC IA;

OTEpUPOBATh TOHATUSIMHU: JCKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIYJ b BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YTOJl MEXY BEKTOPaMH,
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI,

HaXOJIUTh CYMMY BEKTOPOB M IPOM3BEICHHE BEKTOpa HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH,  CKaJsIpHOE  TPOM3BEACHUE,  PACKIAIbIBaTh  BEKTOP 1O  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJaBaTh MJIOCKOCTh YPaBHEHUEM B JIEKapPTOBOM CHCTEME KOOPAUHAT;

MPUMEHSATh TEOMETPUYEeCKrue (aKThl IS PEIICHUS CTEPEOMETPHUYECKUX 3ajad,
MIPEONIATAIONNX HECKOIbKO IIaroB PEIICHHs, €CIM YCIOBUS TPUMEHEHUS 3aaHbI
B SIBHOU (opme;

pemaTh TPOCTEUIINE TEeOMETPUYECKHE 3aJadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJWHATHOTO METO/IA;

pelaTh 3aJa4i Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIICHUN W HAaXOXJICHHE
reOMETPUYECKUX BETUYMH 10 00pa3liaM WK aITOPUTMaM, IPUMEHSISI U3BECTHBIEC METOIbI
IIPH PEIICHUH CTaHIAPTHBIX MAaTEMaTHICCKUX 3a71a9;

MPUMEHATh  TPOCTEHINIHE  MPOTpaMMHBICE  CpPEACTBA W DJIGKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTEMBI TIPH PEIIICHUN CTEPEOMETPHUCCKUX 3a/1a4;

IPUBOJIUTH TIPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIC U >KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE;

IPUMEHSThH TIOTyYEHHBIC 3HAHUS Ha MPAKTHUKE: aHATM3UPOBAThH PEAIbHBIC CUTYaIUN
U TPUMEHSATh W3YYCHHBIC TOHSATHS B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTU4eCKH
chOpMyJIUPOBAaHHOW TPOOJIEMBI, MOACIUPOBATh pEATbHBIC CHUTyallUd Ha S3BIKE
T€OMETPUH, UCCIIEAOBATh MOCTPOCHHBIE MOJIEIH C HCIOJBb30BAHHEM T€OMETPUYIECKHIX
MOHATUNA W TEOpEM, ammapara ainreOpbl, pemiaTh MPAaKTHYECKHE 3a/1a4yd, CBSI3aHHBIC
C HaXOXJICHUEM I€OMETPUUYECKUX BEIIMIHUH.
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10 KJIACC
HammenoBanue pasznena  [KomnuecTBo OcHOBHOE cofiepKaHne OCHOBHEBIE BUJIBI ACATEILHOCTH
(Temnl) Kypca 4acoB o0 y4Jarommxcs
BBe/ieHHE B CTEPECOMETPHUIO 10 OCHOBHBIC TTOHSTHUS CTEPEOMETPHUU: AKTYaJIH3HPOBATH (PAKTHI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpaHcTBo. [IpaBuina nuzobpaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, apaIeTbHbBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KaA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MpsIMast
U TIJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
M300paxeHNEe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanbHble cBeIeHUS

0 KyOe U upamuie, ux pa3BepTKu

u Mojenu. CeueHrss MHOTOI'PaHHUKOB.
[TonsiTve 00 aKCMOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUU U CIICICTBUS U3 HUX

Y METO/Ibl TUTAHUMETPUH,
pesieBaHTHBIE TEME.

IHony4ars npencraBieHus

0 MPOCTPAHCTBEHHBIX

dburypax, pazouparb

IPOCTEHIINE MPaBUIIa U300 PAKEHHUS
TUX uryp.

MN300paxkaTh NpsSIMYIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3HaBarbs MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3bIBaTh UX
JJIEMEHTBI.

JenaTb pUCyHOK Ky0Oa, MUpaMU/IbI,
HAXOJUTh OIIMOKHU B HEBEPHBIX
N300pKEHUSX.

3HAKOMUTBHCH C CEUCHUSAMU,

C METOJIOM CJIEJIOB; UCIOJIb30BaTh
JUISI IOCTPOEHUSI CEYEHUST METO/
CJIeJIOB, KPaTKO 3alMChIBaTh AT
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MIOCTPOCHHS CEUCHUS.
Pacno3naBaTh BU CCUCHUS

Y OTHOIIICHUH, B KOTOPBIX CCUCHHE
neauT pedpa Kyba, HaXOAUTh TLJIOIA b
CceueHus.

Hcnoaw3oBath mmogodue

IIPH PEIICHUH 3a71a4 Ha IIOCTPOCHUE
CCUCHMU.

3HAKOMHUTLCS C AKCHOMAaTHYECKUM
IIOCTPOCHHEM CTEPEOMETPHH,

C aKCMOMaMU CTEPEOMETPUU

U CIIEACTBUAMH U3 HUX.
NaarocTpupoBaTh aKCHOMBI
PUCYHKAaMHU U TIPEMEpaMu

13 OKPYXKaroIe 00CTaHOBKHU

[IpsiMBbI€ 1 TNIOCKOCTH 12 B3anMHO€ pacronokeHne npsiMbIxX AKTYyaJU3UPOBATH (PAKThl U METO/IBI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: MEPECEKAIOIIMNECS, IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
[lapannenbHOCTb NPSAMBIX NapAIJICNIbHBIC U CKPELIUBAIOIIHECS IIPOBOJIUTH AHAJIOTHH.
U IIJIOCKOCTEN IIpsIMBIE. Ilepe4uncasiTh BO3MOXKHBIE CLIOCOODI
[lapauieIbHOCTD NPSMBIX PaCIOJIOKEHHUS IBYX IIPSMBIX
U IJIOCKOCTEN B IIPOCTPAHCTBE: B [IPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
NapajuIeIIbHbBIC MTPSMBIC Ha [IpuMepax.
B IIPOCTPAHCTBE; NapaJLIECIbHOCTD JlaBaThb onpenenenune
TPEX MPSAMBIX; MMAPAJUIENBHOCTb CKPEILIMBAKOLIUXCA MPAMBIX,
NPSAMOM U TUIOCKOCTH. Y TJIbI (bopMyIMpoBaTh MPU3HAK
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C COHAIIPaBJICHHBIMU CTOPOHAMH; YIOJl
MEXIY IPSIMBIMHU B IPOCTPAHCTBE.
[lapanienbHOCTh TIIOCKOCTEM:
napajyiesibHble TUIOCKOCTH; CBOMCTBA
[apajjIebHbIX IIJIOCKOCTEH.
[Ipocreiinime NpocTpaHCTBEHHBIE
(urypbl Ha IJIOCKOCTH: TETPA3Ip, KYyO,
HapalyIesIeuIe ] ; TOCTPOCHUE
CEYCHUU

CKPELIMBAIOLIUXCS NIPAMBIX
U IIPUMEHATD €ro IPU pEelICHUN
3ajad4.

PacnosHaBarsb nprsmy, Ha3bIBaTh €€
3JIEMEHTHI.

Crtpours ceueHus npusMbl

Ha TOTOBBIX YepTexKax.
Ilepe4ncasiTe BO3MOXHBIE CLIOCOOBI
B3aMMHOT'0 PACIIOJIOKEHUS ITPSIMOM

Y IJIOCKOCTH B ITPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATBHOU )KU3HH.
JdaBaTh onpeaesieHue
NapaJuIETbHOCTH MIPAMON

Y TJTIOCKOCTH.

DopMyIMpPOBATH IPU3HAK
[apajsIeIbHOCTU MPSIMOK

Y IUIOCKOCTH, YTBEPKIACHHUE O NMPSAMOKI
nepeceyeHus IByX IJIOCKOCTEM,
IIPOXOAAIINX Yepe3 NapalyIeIbHbIE
IIpsIMBIE.

Pemarh npakTrdeckue 3a1auu

Ha MOCTPOEHHUE CEUYCHUH
MHOTI'OTPaHHUKA.

OO0BbACHATH CiTydau B3aUMHOTO
PaCIIOJIOKEHHUS TNTIOCKOCTEH.
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JlaBaThb onpeneneHne NapajieIbHbIX
IUIOCKOCTEN; IPUBOJANTH IIPUMEPHI
U3 peaJbHOM KU3HU U OKpYKaroLen
00CTaHOBKH, UJUTFOCTPUPYIOLIUE
[1apajjIeIbHOCTD IIOCKOCTEM.
HUcnoab3oBars npu3HaK
NapAIIIEIIBHOCTH ABYX IJIOCKOCTEH,
CBOMCTBA NapAJIIEIbHBIX TUIOCKOCTEN
IIPU pPEUICHUH 337a4 Ha IIOCTPOEHUE.
OO0bACHATD, UTO HA3bIBAECTCS
NapayIeIbHbIM MPOEKTUPOBAHUEM

Y KaK BBINOJIHAETCS TPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTb.

MN300paxars B napauieIbHON
MPOEKIMH Pa3IuYHbIC
reoMeTpudecKue (GUrypsl.
MoneaupoBarh peajbHbIE CUTYallUU
Ha S13bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN

C UCIIOJIb30BAHUEM I'€OMETPHUECKUX
MTOHATUH.

Hcnonb3oBaTh Npu pelieHnud 3a1a4y
Ha MOCTPOEHUE CEYCHU M MTOHATHE
NapayIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapajjiesIbHbIX MPSMBbIX
Ha TJIOCKOCTH
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[leprieHANKYISIPHOCTD MPSMBIX
U IUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPAMON

Y IJIOCKOCTH: NEPIICHIUKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSAMBbIC
IapaJuIeIIbHbIE U NIEPIICHIUKYJIIPHbIE
K IUIOCKOCTH, IPU3HAK
MEPNEHANKYJIIPHOCTHU MPAMON

Y IUIOCKOCTH, TEOpEMA O IPAMOU
NEPIEHIUKYIIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
pacCcTOAHKUE OT TOYKH 10 IUIOCKOCTH,
pacCcTOAHKE OT IPSIMOU 10 INIOCKOCTH

AKTYanIu3upoBaThb (HakThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIEC TEME,
MPOBOJIUTH AHAJIOTHUHU.

OO0BbACHATD, KaKOW YroJl Ha3bIBaeTCA
YIJIOM MEXKY TIEPECEKAIOITUMHUCS
MPSMBIMH, CKPEITUBAIOIIIUIMUCS
INPSMBIMH B ITPOCTPAHCTBE.

JdaBarb onpeneneHue
NEPNEHAUKYJIISIPHBIX MPSAMBIX

Y NIPSIMOU, NIEPIICHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel MeXIy
CKPEIIMBAIOITUMHUCS MPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoAuTH IPUMeEPBI U3 PEATTLHOU
KU3HH U OKpYKaroleid 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
NEePHEHIUKYIISIPHOCTD MPSIMBIX

B [IPOCTPAHCTBE

Y NIEPIECHINKYISPHOCTD MPSMOU

K IJIOCKOCTH.

®opmyJnpoBaTh IPU3HAK
NEePHEHIUKYIIIPHOCTH MPSIMON

U TJIOCKOCTH, TPUMEHSTh €ro Ha
MPaKTUKE: OOBSICHATH
NEePIeHIUKYIIPHOCTH pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTh JJIUHY
JMaroHam Kyoa.

Bb1uKcJATH BHICOTY ITPABUIIbHOU
TPEYTrOJIbHON U NMPaBUILHOU
YEThIPEX YT OJILHON MUPaMU/I 110
JUTMHAM peodep.

Pematpb 3a1aun Ha BBIYNCIICHNUS,
CBS3aHHBIE C MTEPIECHINUKYJISIPHOCTBEO
NPSAMOM U TIOCKOCTH,

C HCIMOJIb30BAHUEM MPU PEILICHUN
TJTAHUMETPUIECKHUX (DAaKTOB

Y METOJOB.

OO0BbSICHATD, UTO HA3bIBAIOT
MEPIEHINKYIISIPOM U HAKJIOHHOU

Y3 TOYKH K IJIOCKOCTH;, POEKIIMEN
HAKJIOHHOM HA IJIOCKOCTb.
OO0bACHATD, YTO HA3BIBACTCS
PacCTOSTHUEM: OT TOYKH J10 TIJIOCKOCTH;
MEX]y HapauieIbHbIMU MIJIOCKOCTSIMMU;
MEXy TIPSIMOM U TTAPAILJIENBHON €1
IUIOCKOCTBIO; MEXITY
CKPELIMBAOIIMMUCS TTPSIMBIMHU.
HaxoauTh 3TH paccTossHUSA

B IIPOCTHIX CIy4asix B KyOe,
MUpaMUJE, IPU3ME.

MoaeaupoBaTth peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUU, UCCIIEN0BATH
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MMOCTPOEHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
MMOHSITUMH.

Hcnoab3oBaTh Npu peEICHUH 3a/1a4
Ha IIOCTPOEHUE CEYCHUN TEOPEMY
[Tuaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTl MEXAY IPSIMBIMH
U IJIOCKOCTSAMMU

10

VYTIabl B IPOCTPaHCTBE: YOI MEXAY
MPSMOM U TUIOCKOCTBIO; JBYTPaHHbBIN
YT OJI, IMHEWHBIA yroJ ABYTPAHHOIO
yria.

[lepnieH UK YJIAPHOCTD INIOCKOCTEN:
MIPU3HAK MEPIEHANKYJIIPHOCTU IBYX
mIockocTe. Teopema o Tpex
MEPIEHAUKYJIISIpax

AKTyaaIu3upoBaTh (HaKThl U METO/IbI
IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUU.

JaBaTh onpeaejieHue yria Mex1y
IIPSIMOU U TIOCKOCTBIO,
(bopMyIHpOBaTH TEOPEMY O TPEX
NEePIEeHIUKYJIsIpax U 0OpaTHYIO K HEM.
Haxoaurthb yron Mexay npsiMmoun

Y TJIOCKOCTBIO B MHOTOTPaHHUKE,
pPacCTOsHUE OT TOYKH A0 NPSIMOU

HAa IJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

0 TpeX NEPNEHAUKYJIIIPaX.
IIpoBoauTk Ha yepTexKe
NEPNEHIUKYJIISP: U3 TOUKU

Ha IPSIMYI0; U3 TOYKHU Ha IIOCKOCTb.
JaBaTh onpeaeiieHue JBYTpaHHOIO
yIJIa ¥ €r0 3JIEMEHTOB.

OO0BbACHATH PaBEHCTBO BCEX
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
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Haxonurtpb Ha yepTexe IByTrpaHHbBIN
yroJI Ipu pedpe MUpaMuIbl, TPU3MBI,
napasuieIeuIeaa.

JdaBathb onpeaejieHue yria MExXIy
IIJIOCKOCTSIMH.

JdaBathb onpenesienue

1 (pOpMYJIUPOBATH MPU3HAK
B3aMMHO MEPIEHINUKYIIIPHBIX
IJIOCKOCTEM.

Haxomurth yriiel MeXy INIOCKOCTIMU
B KyOe U mupamuse.

Hcnmosb3oBaTh NIpH pEIICHNUN 331a4
OCHOBHBIE TEOPEMBI U METO/IBI
IJIAHUMETPUH.

MoaeaupoBaTth peajlbHbIE CUTYallMU
Ha S3bIKE TEOMETPHUH, UCCIE0BATH
IIOCTPOECHHBIE MOJIEIN

C UCIIOJIb30BAHUEM FEOMETPHUECKUX
ITOHATUM.

Hcnmonb30BaTh NpH pelICHUN 3a1a4
Ha [IOCTPOCHUE CEUEHUN
COOTHOULIEHHUS B MIPSMOYTOJILHOM
TPEYT OJIbHUKE

MHOrorpaHHUKHu

11

[ToHsITHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE

AKTYyaJU3UpOBATH (PAKThl U METO/BI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOAUTDH AHAJIOTHU.
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MHOTOI'PaHHUKH; Pa3BEPTKa
MHOTOI'paHHUKA.

[Ipu3ma: n-yrospHas mpu3Ma; rpaHu
Y OCHOBaHUS NMPU3MBL; IPsIMast

Y HaKJIOHHAs IpU3MbI; OOKOBas

Y TIOJIHASI IOBEPXHOCTh IPU3MBI.
[Tapannenenunen, npsAMOYyrOJbHbIN
napajuIesenuIie]] U ero CBOMCTBa.
[Iupamuna: n-yroiapHas nupaMmuia,
I'paHu ¥ OCHOBAHUE TUPAMU/IBL;
OOKOBas U MOJHAsI TOBEPXHOCTh
NUpaMUABbL; IPaBUJIbHAS U yCEUEHHAs
nupamuja.

DJIeMEHThI NPU3MBbI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOI' DAHHUKHU:
MOHSTHE MPABUILHOTO
MHOT'OI'paHHUKA; IPaBUJIbHAS IpU3Ma
U IIpaBUJIbHAs MMpaMUQ; paBUIIbHAS
TPEyrosibHasi MUpaMuaa

U TIPaBUJILHBIN TETPadp; KyO.
[TpencraBnenne o npaBUIbHbBIX
MHOTOI'paHHUKAaX: OKTa’p, 0JI€KadIp
Y UKOCAIP.

CuMMmeTprs B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOYKH,
IPSIMOM, TNTIOCKOCTH. DJIEMEHTHI

JdaBathb onpenesienue
napasjenenuiena, pacno3HaBaThb €ro
BHJIbI U U3Y4YaTh CBOMCTBA.

JdaBarb onpeaeneHue nupaMmu/ibl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(¢opmysupoBaTh CBOICTBa pedep,
IrPaHel U BBICOTHI ITPABUIIBHOM
MAPAMHUJIBL.

HaxoauTth niomaap moaHou

1 OOKOBOM MOBEPXHOCTH MUPAMUJIBIL.
JaBathb onpeaeieHUe yCEUEHHON
MAPaMHU/JIbl, Ha3bIBATh €€ AJIEMEHTHI.
@ opmMyJnpoBATH TEOPEMY

0 TIoIaAu OOKOBOM MOBEPXHOCTH
IIPAaBUJIbHOM YCEUYEHHOMN ITUPAMUBI.
Pemarth 3a/1auy Ha BBIYUCIICHUE,
CBSI3aHHBIE C MUPAMUIAMU, A TAKXKE
3a/1a4M Ha IOCTPOEHUE CEYEHU.
JdaBaTh onpeaejieHue IPU3MBbL,
Pacmo3HaBaTh BUJIbI IPU3M,
HU300paKaTh [IPU3MbI HA YEPTEKE.
HaxoauTh miomaas MogIHON Uin
OOKOBOI TOBEPXHOCTH MPU3MBI.
HN3yuyatb cooTHOLIEHHS Dilnepa
JUIst uucina pedep, rpaHeld U BepIInH
MHOT'OTpaHHUKA.
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CUMMETPHUH B TUPAMHUJIAX,
napasenenueaax, mpaBUuIbHbIX
MHOTOTpaHHUKAaX.

Boeruucrienue 351eMeHTOB
MHOTOTPaHHHUKOB: pedpa, JUaroHalu,
yribl. [lnomans O0KOBOM MOBEPXHOCTH
Y TIOJIHOW IMOBEPXHOCTH MPSIMOMN
MIPU3MBIL, TUIONIA]Ib OCHOBAaHUH, TEOpEMa
0 OOKOBOI TTOBEPXHOCTH MPSIMOU
npu3Mbl. [lnomaae 6okoBoi
MOBEPXHOCTHU U TIOBEPXHOCTH
MIPABHJILHON MUpaMUbL, TEOPEMA

O IJIOIIAJAX OOKOBOM OBEPXHOCTU
YCEUECHHOW MTUPaMUIbI

N3y4yath BUIbI TPaBUIIbHBIX
MHOT'OTPaHHUKOB, UX Ha3BaHUS

Y KOJINYECTBO TPAHEN.

H3yuyars cuMMeTpUIO
MHOT'OTPaHHUKOB.

OO0bsICHATD, KaK1e TOYKHU
Ha3bIBAKOTCA CHMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOYKH, MPAMOM
WJIM TIJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OChIO HUJIU TIIIOCKOCTBIO
CUMMETPHUU (PUTYPBHI.

IpuBoauTs NpUMepbI
CUMMETPHUYHBIX (DUTYp B apXUTEKTYPE,
TEXHUKE, IPUPOJIC.

MoaenupoBaTth peajabHbIE CUTYallUH
Ha SI3bIKE€ T€OMETPHUH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIETTN

C MCIOJIb30BAaHUEM T€OMETPUYECKUX
MOHSTHUM, UCIIOJIb30BATh Mo 00MeE
MHOTOTPaHHUKOB

OO0BbeMbl MHOTOI'PaHHHUKOB

ITousatue 00 00beme. O0OBEM
MAPaMU/JIBI, TTPU3MBI

AKTyaJaIu3upoBaTh (HaKThl 1 METO/bI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BbACHATD, KaK U3MEPSIOTCA
00BEMBI TEJ, TPOBO/IS AHATIOTHIO

C U3MEPEHUEM IUIOMIAICH
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MHOTOYT'OJIbHUKOB.
D opMyIMPOBATH OCHOBHBIE
CBOICTBa OOBEMOB.

HN3yuars, BBIBOAUTH (POPMY.JIbI
o0beMa MpsIMOYTOJIbHOTO
napajuieNienuIe1a, mpru3Mbl

Y TIUPaMHUJIBIL.

Boruncasitb 00beM MPU3MBbL

Y IUPAMUJIBI TI0 UX DJIEMEHTaM.
I[IpumeHnsaTb 00beM IS pelieHUs
CTEPEOMETPUUECKHUX 3a]1a4

U JUIs1 HAXOKJICHUSI TEOMETPUUYECKUX
BEJIUYUH.

MopaenupoBaTh pealibHbIE CUTYallMU
Ha SI3bIKE€ TEOMETPHUH, UCCJIEI0BATH
MOCTPOCHHBIE MOJICTTU

C UCIOJIb30BAHUEM F€OMETPHUUECKUX
IIOHATUH

HOBTOpCHI/Iel CCUCHHA,
PaCCTOSAHHUA U YIJIbI

[TocTpoeHue ceuenuii

B MHOT'OTPaHHHUKE.

Brrunciienne paccTOSHUN: MEKITY
JIBYMsI TOYKaMH, OT TOYKH J10 IIPSAAMOH,
OT TOYKH JI0 IJIOCKOCTH; MEKTY
CKPELIMBAIOLIUMHUCS IIPIMBIMH.
Brruuciienue yrios: MEXIy

CTpouTh cedeHre MHOTOTPaHHHUKA
METOJIOM CJIEJIOB.

JlaBaThb onpeaeeHue pacCTOSHUS
Mexay GUrypamu.

HaxoauTh paccTossHIE MEXTY
napaJyieIbHBIMU IJIOCKOCTSIMH,
MEXKTy MIIOCKOCTBIO U MapaieTbHON
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CKPELIUBAIOIIUMHUCS IIPSIMBIMU,
MEXKy PSAMOU U IIJIOCKOCTBIO,
JIBYI'PaHHBIX YTJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMHU

€l MPAMOM, MEKITY
CKPELIMBAOLIIMMHUCS PSIMBIMH.
CTpouTs JIMHENHBIN yron
JBYI'PAHHOI'O yIJjia Ha YepTEkKe
MHOT'OTpaHHUKA U HAXOJHUTh €TI0
BEIINYUHY.

HaxoauThb yriel MEX1y INIOCKOCTMU
B MHOT'OI'PaHHHKaX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KIIACC
HaumenoBanue paznena  [KonuuecTBo OcHOBHOE coep)KaHNe OcHOBHbIE BUJIBI AEATETLHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKThI B METOIBI

JTUAMETP; TUIOIIA/(b TOBEPXHOCTH
cdepsl. BzaumHoe pacnionoxenne
cdepbl ¥ MIIOCKOCTH; KacaTeJIbHAs
IUTOCKOCTh K cpepe; MIOIIa b
cdepsl. U300paxkenue cepsl, mapa
Ha utockoctu. CedeHwus mapa

MJIAHUMETPUH, PEIICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTHUU.

JlaBaTh onpenenenns chepsl U 1apa,
UX LEHTpPa, paguyca, ITnameTpa.
Onpeneasitb chepy Kak Gurypy
BpalllCHUsI OKPYKHOCTH.
HccaenoBars B3auMHOE
pacnoJioskeHue cepbl ¥ TUIOCKOCTH,
IBYX chep, WLTICTPUPOBATH 3TO

Ha yepTekax U pUCYHKaX.

@ opMyJIUPOBATH ONPE/ICIICHUE
KacaTeJabHOM MIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KACATEIbHON
MJIOCKOCTH.

3HAKOMMTBCH C T€OJEC3UNYECKUMU
TUHUSMHA Ha cepe

[{umHapuYecKas MOBEPXHOCTD,
o0pa3yroIue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIUJIMHAPUYECKON
noBepxHOCTH. [{umuHap: ocHOBaHUA
1 OOKOBasi TOBEPXHOCTb,

OO0BbSICHATH, YTO HA3LIBAIOT
UWJIMHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3y4arh, 00bSICHATH, KaK MOJTYyYUTh
OWJIMHJP yTEM BpalleHUs
NPSIMOYTOJIbHHUKA.
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oOpa3zyrolias U OCh; IUIOIIA/lb
OOKOBO# M TIOJTHOM MOBEPXHOCTH.
N3o0pakeHne MuiIMHIpa

Ha IINIOCKOCTH. Pa3BepTKa MUJINHAOpPA.

CedeHus UIMHIpA
(TUIOCKOCTHIO, TTapasuIeIbHOM
WIH TIePIICHIUKYISIPHON OCH
AJIMH]IPA)

BuIBOAMTH, HCIIOJIB30BATH (HOPMYJIIbI
JUUIS BBIYUCIIEHUS IO OOKOBOM
MOBEPXHOCTH ITUJIIUHIPA.

N3yuarTh, pacno3HaBaTh pa3BEepTKY
HWIMHPA.

N300paxaTh NUIMHAD U €T0 CEUCHUS
MJIOCKOCTBI0, IPOXOASIIEN Uepe3 ero
OChb, MApAJIEIBLHON WIIH
MEePIECHANKYJIIPHON OCH.

HaxoauTp mIomaayn 3TUX CeUSHUI.
MoaeaupoBaThb peabHbIE CUTYallUU
Ha A3bIKE TEOMETPHUH, HCCIIET0BATH
MOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSATUMN

KoHnueckas moBepXHOCTS,
o0pa3yrole KOHUYECKOM
MOBEPXHOCTH, OCh ¥ BEPILHHA
KOHUYECKOW TOBEPXHOCTH.
KoHnyc: ocHOBaHME U BEpIINHA,
oOpa3yroras ¥ 0Ch; TUIOIIA b
OOKOBOM M TIOJIHOM TTOBEPXHOCTH.
VY cedeHHbI KOHYC: 00pa3yromiue
Y BBICOTA; OCHOBAHUA U OOKOBast
IIOBEPXHOCTb.

N300paxeHne KOHyca Ha TUIOCKOCTH.

OO0bsACHATH, KAKOE TEJI0 HAa3bIBAIOT
KPYrOBBIM KOHYCOM, Ha3bIBATh €r0
3JIEMEHTHI.

N3yuathb, 00bACHATD, KaK NOJIYYUTh
KOHYC MYTEM BpaILICHUS
MPSMOYTOJIBHOT'O TPEYTOJIbHUKA.
N300paxxaTh KOHYC U €r0 CEUCHUS
IUIOCKOCTBIO, IPOXOISAIIEHN Yyepes OCh,
U TJIOCKOCTBIO, TIEPIEHINKYJIAPHON
K OCH.

HN3yuarh, pacno3HaBaThb pa3BEPTKY
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Pa3Beprka koHyca.

Ceuenus koHyca (IJIOCKOCTHIO,
MapassieIbHON OCHOBAHUIO,

Y TJIOCKOCTBIO, ITPOXOASIIECH
yepes3 BEPILIUHY)

KOHYycA.

BuIBOAMTH, HCIIOJIB30BATH (HOPMYIIBI
JUIS. BBIYUCIIEHHS IO OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxoauTp 1mIomaam ceueHui,
MIPOXOSIIUX Yepe3 BEPIIMHY KOHYCa
WJIU TIEPIICHAUKYISPHBIX €r0 OCH.
OO0bACHATH, KAKOE TEJIO Ha3bIBAETCS
YCEYEHHBIM KOHYCOM.

N3yuathb, 00bACHATH, KaK €ro
MOJIYYUTh ITyTEM BPAILICHUS
MPSAAMOYTOJIbHOM TPaneLunH.
BoiBoauTH, NpUMEHATH POpMyITy
JUIS BBIYUCIIEHHS TUIOIAIU OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomOuHarus ten BpamieHus

¥ MHOTOTPaHHHUKOB. MHOTOIpaHHUK,
ONMMCaHHBIN OKOJIO cepbl; chepa,
BITMCaHHAsl B MHOTOTPaHHUK HJTH

B TEJIO BpAIICHUS

AKTyanu3upoBaTh (HaKkThl 1 METObI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIMTH AHAJIOTHH.

Pemate crepeoMeTpuyecKue 3a1a4H,
CBSI3aHHBIC C TEJIAMH BPALLECHUS,
ITIOCTPOCHUEM CEYEHUM TEJI BpaLCHNs,
C KOMOMHAIUSMU TE€J BpalleHUs

Y MHOTOTPAaHHHMKOB Ha HAXO0XKJICHUE
T€OMETPUYECKNX BEJINYHH.
Hcnonb3oBarh 1Ipu pelICHUU
CTEPEOMETPUUECKHUX 3a]1a4
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MJIaHUMETpUUECKue (PAKThI 1 METOIBI
3a/1a4¥ HA BBIYUCIICHUE

Y JI0Ka3aTeJIbCTBO.

MoaenupoBarh peabHbIE CUTYalluU
HA SI3bIKE TEOMETPUHU, UCCIEA0BATH
MOCTPOEHHBIE MOJICIIH

C UCITOJIb30BAHUEM FEOMETPUUECKUX
MTOHSTHMN

OO0OBeMBI TEN

[TonsiTrie 06 00BemMe. OCHOBHEIC
CBOMCTBA 00BHEMOB TEII.

O0BbeM HUIMH]IpA, KOHYCA.
OO0beM 1apa u miomaib cepsl

AKTYyaJau3upoBaThb (PaKThl U METOBI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOAUTH aHAJIIOTHH.

BoiBOIUTH, HCTIOIB30BATH
(dhopmyIibl 00bEMOB: TIPU3MBI,
LUJIMHAPA, TUPaMUbl, KOHYCA;
YCEUEHHOM NUPaMUAbl U YCEYEHHOTO
KOHYCA.

Pemarb crepeomeTpudecKkue
3aJ1a4¥, CBSI3aHHbBIC C BEIUUCICHUEM
00BEMOB.

dopmyIHpOBATH OIpeielieHNE
1apOBOI'0 CErMEHTA, IIapOBOIO CIOS,
1apOBOr'0 CEKTOpA.

IpumensaTs Gopmysl

U HAaXO0KIeHUS 00HEMOB

IIapOBOT'0 CErMEHTA, IapOBOI0
CEKTOpa
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[TogoOHBIE TeIa B IPOCTPAHCTBE.
CoOoTHOIICHHS MEXKTY IUIOMIAIIMHU
MTOBEPXHOCTEH, 00beMaMH MTOA00OHBIX
TN

Pemartsb cTepeomeTpuyeckue 3a1auu,
CBsI3aHHBIEC ¢ 00BEMOM II1apa

U TUIOIIA/IbIO CEpHI.
MoaenupoBaThb peaibHbIE CUTYAIIUU
Ha S3bIKE TEOMETPHUH, UCCIICTOBATh
MTOCTPOCHHBIE MOJICTTH

C UCITOJIb30BAHUEM FEOMETPUUECKUX
MOHSITHH.

AKTYyanIn3upoBaTh (HaKThl U METO/IbI
IJITAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.

Pemartsb cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHUEM 00HEMOB
Y TTIOBEPXHOCTEH MOJOOHBIX TEJ

B IIPOCTPAHCTBE.

MoneaupoBarb peajibHbIC CUTYyalluU
Ha S13bIKE€ TEOMETPHUH, UCCIICTOBATh
MTOCTPOCHHBIE MOJICTTH

C UCITOJIb30BAHUEM FE€OMETPUUECKUX
MOHATHMN

BeKTOpbI 1 KOOPIMHATHI
B ITPOCTPAHCTBE

10

BekTop Ha ruiockocTu

U B ripocTpancTBe. CioxeHune

Y BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpA Ha 4uCIo. Pa3noxenue
BEKTOpA M0 TPEM HEKOMILJIaHAPHBIM
BekTopaM. [Ipasuio

AKTYyaJau3upoBaThb (PakThl U METOBI
IUIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

OnepupoBathb MOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJIMpPOBATH IIPABUIIO
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napasuJieenuneaa.

Pemenue 3ana4, CBsI3aHHBIX

C IPUMEHEHUEM MTPABUJI AECHCTBUM

C BEKTOpaMH.

[IpsmoyronpHas cucteMa KOOpJAuHaT
B npocTtpancTBe. KoopanHatel
BeKTOpa. [Ipocrenme 3agaun

B KOOpJIMHATAX. Y TOJI MEXIY
BeKkTOpamu. CKasapHoe
MIPOU3BENCHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpsMbIMA
Y IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUU T€OMETPUUYECKUX 3a/1a4

rapajJiesenureaa Ipu CI0KEeHUU
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP HA YHUCIIO.
HN3yuyarh OCHOBHBIE CBOMCTBA 3TUX
OIepalu.

JaBarb onpeneneHue npsaMOyrojibHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bbipa3uth KOOpIMHATHI BEKTOPA
yepes KOOPAUHATHL €ro KOHIIOB.
BpiBOIUTH, HCIIOJIB30BATH (pOpMYJLy
JUIMHBI BEKTOPA U PACCTOSIHUSI MEKTY
TOYKaMH.

Bripaxkarb ckansipHOE MPOU3BEICHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI,
BBIYUCIISITH YTOJI MEXAY IBYMS
BEKTOpPaMH, ABYMS MPSIMBbIMH.
Haxoaurh yros Mexay npsMou

Y IIOCKOCTBIO, YTOJI MEXIY ABYMSI
IUIOCKOCTSIMHM aHAIIMTUYECKUMU
METOJAMHU.

BbIBOIUTH, HCNIO/IB30BATH (hOpMYJLy
PacCTOSHUA OT TOUYKH 10 TIOCKOCTH

[loBTOpEHuE, 00001IEHNE
W CUCTEMATHU3allUs 3HAHUU

OcHoBHbI€ (DUTYPBI, (HAKTHI, TEOPEMBI
Kypca IJIaHUMETpUH. 3aJa4u
IUTAHUMETPUU U METOBI UX

Pemarsb nmpocreimme 3a1aun
Ha HaXOXKJICHUE JUIMH U yTJI0B
B FEOMETPUYECKUX PUTypax,
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pelieHus.

OcHoBHbI€ (DUTYPBI, HAKTHI, TEOPEMBI
Kypca CTepeoMeTpUu. 3agaun
CTEPEOMETPUH U METObI UX PEIICHUS

npuMeHsTh TeopeMy IIudaropa,
TEOPEMbI CUHYCOB U KOCHYCOB.
HaxonuTs 110111871 MHOTOYTOJIBHUKA,
Kpyra.

Pacno3znaBath mogo0HbIE GUTYPHI,
HaXOJUTh OTHOIICHUS JJTHH

U IJIOLIAAEH.

Hcnonb3oBaTh 1pu pelieHuu
CTEepEOMETPUUECKHUX 3a/1a4 (DaKThI

¥ METOJIbI TUTAHUMETPUHN

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

INOACHUTEJIBHAA 3AIINCKA

VYueOHsbiii kypc «BepoATHOCTP U CTAaTHCTHKA» ©0a30BOTO0 YPOBHS SIBISETCS
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca ©0a30BOro YpOBHSA
OCHOBHOTO 0011ero o0pazoBanusi. Y4eOHBINH Kypc TpeaHa3HadyeH jisi (HOpMHUpPOBAHUS
y 00y4aromuxcs CTAaTUCTUIECKON KYJIbTYpPhl U TIOHUMAaHUS POJIM TEOPUH BEPOSTHOCTEH
KaK MaTeMaTH4YeCKOr0 WHCTPYMEHTa JUIsi WM3Y4YCHHUS CIydalHbBIX COOBITHM, BEIMYHH
u mporeccoB. [lpm wm3yueHun ydeOHOro Kypca o0OOTamarwTcs MPeICTaBICHUS
00yJaronmxcsi 0 METOAaxX MCCIEIOBaHUs U3MEHYHBOIO MHUPA, PA3BUBAETCS TIOHUMaHUE
3HaYUMOCTH U OOIIHOCTH MaTeMaTUYeCKHUX METOAOB IMO3HAHMS KaK HEOThEeMJIEMOM
JaCcTH COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PCHHSL.

Conepkanue yueOHOr0 Kypca HalpaBJICHO Ha 3aKpEIJICHUE 3HAHUH, Oy4eHHBIX
IpU HU3YYEHHU Kypca Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs, U HA pPa3BUTHE
MPEJICTABIICHUNA O CIIy4allHBIX BEIMYMHAX W B3aUMOCBS3SIX MEXJY HHUMHU Ha Ba)KHBIX
npuMepax, CIOKEThl KOTOPBIX IMOYEPHHYTHI M3 OKpYXKaroliero mMupa. B pesymbrare
y oOyyarommxcsi JOJDKHO  cOpMHpOBaTbCS  IpPEACTaBICHME O  Haubosee
YIIOTPEOUTENBHBIX U OOIIHUX MAaTEeMaTHYECKUX MOJIEISIX, UCTIONb3YEMbIX JIs OTUCAHUS
AHTPOIIOMETPUUECKUX U JeMOTrpadUIECKUX BEINYNH, TOTPEUTHOCTEH B pa3TMYHOTO POJa
U3MEPEHMSIX, JJIUTEIbHOCTH  0€30TKa3HOM  paboThl  TEXHUYECKHX  YCTPOMCTB,
XapaKTEePUCTHUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIECTBE.

B coorBercTBUM € YyKa3aHHBIMU ILENSIMH B CTPYKType Yy4eOHOro Kypca
«BeposATHOCTh U CTATUCTHKA» JIJISl YPOBHS CpEAHEro o0uiero oopazoBaHus Ha 0a30BOM
YpOBHE BBIICNICHBI CIEAYIONIME OCHOBHBIE coAepkaTenbHble JuHUU: «ClydaifHble
COOBITHS ¥ BEPOSTHOCTHY, «CydaiiHbIe BETMYUHBI U 3aKOH OOJIBIITUX YHCET.

Baxnyto 4Yacth ydeOHOro Kypca 3aHUMAaeT HW3YYCHHE T'€OMETPUUYECKOTO
¥ OMHOMHAJILHOTO PACIpeNeNCHU U 3HAKOMCTBO C MX HENPEpPHIBHBIMU aHAJIOTaMU —
MOKa3aTeIbHBIM M HOPMAJIbHBIM pactpeieiICHUSIMU.

Conepxxanne quaun «CrydailHble COOBITHSIT M BEPOSTHOCTH» CIYKUT OCHOBOU
Ui GOPMHUPOBAHUS TMPEJACTABICHUNA O paclpefesieHUd BEpPOSITHOCTEH MEXITy
3HAYEHUSAMM CIy4alHBIX BEIUYMH, a TakKe JTa JMHUS HeoOXoiauma Kak 0asa
JUIA U3YYEHHUs 3aKOHa OONBIIMX YMCel — (PyHIAMEHTAIbHOTO 3aKOHA, JEWCTBYIOIIETO
B IIPUPOJE U OOIIECTBE M UMEIOUIEr0 MaTeMaTH4ecKkyro (popmanuzanuio. Cam 3aKoH
OOoNpIIMX dYHCENT TpeIjaracTcss B O3HAKOMUTEIbHONH (opmMe ¢ MHUHUMAaIbHBIM
UCTIOJIH30BAaHMEM MAaTeMaTHYECKOro (popManuzma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMHU CIYYalHBIMH BEIMYUHAMH, AKIEHTHUPYIOT
BHUMaHHE OOYyJaroMIMXCsl Ha ONMMCAHUU M U3yYEHUH CIy4aWHBIX SBICHUN C MOMOIIBIO
HenmpephIBHBIX  QyHKIuA. (OCHOBHOE BHHUMAaHHE VyIEMSAETCS  IOKa3aTeIbHOMY
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U HOPMAJIbLHOMY PpAacCOpelesICHUsIM, TPH OSTOM IIPEANOJaracTCs O3HAKOMUTEIbHOE
M3y4eHUE MaTepraiia 0e3 10Ka3aTesIbCTB IPUMEHSIEMBIX (PaKTOB.

OOmiee 4YuCIO 4YacoB, PEKOMEHJOBAHHBIX [JIi H3YyYEHHUS Yy4yeOHOTo Kypca
«BeposTHOCTh M cTaTHCTHKa» — 68 dacoB: B 10 kiacce — 34 yaca (1 yac B Hemelnw),
B 11 knacce — 34 yaca (1 4ac B Henenio).

COJAEPXXAHUE OBYUYEHUA

10 KUIACC

[IpencraBieHre JAaHHBIX C TOMOHIbl0 Tabmun u - auarpamM. CpenHee
apupMeTnieckoe, MeiMaHa, Haubobllee U HaMMEHbIIee 3HaUCH U, pa3Max, JUCIIEPCHS
Y CTaHJAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

CrnyyaiiHble SKCIIEPUMEHTHI (OMBITBI) M ClydyailHble COOBITHS. DJI€MEHTapHbIC
coObiTust  (Mcxompl). BepostHOCTh  ciydaitHoro coObiTusi.  brmm3ocTe  9acToThHI
U BEPOSTHOCTH cOObITUI. CilydaliHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITHSIMU. BeposTHOCTH COOBITHI B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepanuu HajJ COOBITUSIMU: TiepecedeHHue, OOBEAMHEHHE, MNPOTHUBOMOIOKHBIE
coObITHs. Jnarpammel Diinepa. @opmyna ClI0KEHUsT BEPOSITHOCTEM.

VYcnoBHasE BEpPOSTHOCTb. YMHOXKEHHE BEpOsITHOCTEH. JlepeBo  cCiydaillHOro
skcriepuMenTa. @opmyiia moHoM BeposaTHOCTU. HezaBucumbie COOBITHS.

KomOunaropuoe mnpaBuio ymHoxeHus. llepecranoBkun u dakropuan. Yucno
couetanuil. Tpeyronpauk [lackansa. @opmyna bunoma HeroToHa.

bunapHbIil ciy4ailHplii ONBIT (MCOBITAHHE), ycnex M Heynada. HeszaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 epBOro ycnexa. Cepus HE3aBUCUMBIX
UCIIBITaHUU bepHyim.

Cnyuaiinag BenuuunHa. Pacripenenenue BeposiTHOCTEN. JluarpamMmmMa pacnpeesieHus..
[Tpumeps! pactipeneneHuil, B TOM YHCIe, FEOMETPUUECKOE U OMHOMHUAIIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWHBIX BEIMYUH: MAaTEMaTHYECKOE OXHUIAHUE,
JUCIIEPCHsT M CTaHJAPTHOE OTKIOHEHHWE. IIpuMepsl NMpUMEHEHUS MaTeMaTH4ECKOTO
OKMJIAHUSA, B TOM YHCJIE B 3aJadyax W3 IIOBCEIHEBHOM JKM3HH. MaremaTudyeckoe
OKHUJIaHWE OWHApPHOM CIlydailHOW BeJIMYMHBIL. MaTeMaTH4ecKOe OXKHUJIAHUE CYMMBI
CIIy4alHBIX BEIWYMH. MaremaTuyeckoe OXUIAHUE U JUCIEPCUS N€OMETPUYECKOIO U
OMHOMMAIILHOTO PACTIPEAEICHUN.

3aKoH OOJBIIMX YUCET U €ro posib B HayKe, IpUpoje U obuiecTBe. BoIOOpOUHBIi
METOJ UCCIIEOBAHUMN.

IIpuMepbl HENpPEpPBIBHBIX  CIYYaWHBIX BEIWYUH. [IoHATHE O IUIOTHOCTH
pacrpeneneHus. 3anadd, NPUBOIAIIME K HOPMAaIIbHOMY pacnpezaeneHuto. llonstue
O HOPMAJIbHOM paclpeeIeHUN.
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IMPEAMETHBIE PE3YJIbTATBI

K xonity oOydenus B 10 ki1acce o0yqaronuiicss HOJy4UT CIASAYIOMNUE MPEAMETHBIC
pE3yIbTaTHI:

YUTATh U CTPOUTH TAOJIHUIIBI M THArPAMMBIL;

ONEepUpPOBATh MOHATUSMHU: CpelHEE apuPpMETHUYECKOoe, MeIHhaHa, HauOoJbLIee,
HavMEHbIIIee 3HAaUCHUE, pa3MaX MacCHBA YUCIIOBBIX JaHHBIX;

OMEPUPOBATH MOHATUSMHU: CIIyUalHBIM SKCIIEPUMEHT (OTMBIT) U CIIy4aifHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIM HCXOMd) CIy4allHOTO OIbITa, HAXOJWUTh
BEPOSITHOCTH B OMBITAX C PABHOBO3MOXKHBIMHU CIIYYaHBIMH COOBITHUSIMU, HAXOIHTh
Y CPaBHUBATH BEPOSITHOCTU COOBITUN B U3yYEHHBIX CITy4allHBIX DKCIICPUMEHTAX;

HaxoauTh W (HOPMYITUPOBATH COOBITHS: TIepeceueHrne M OOBEIMHEHHE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIOJOXKHOE JIaHHOMY  COOBITHIO,  MOJb30BaThCA
quarpaMMamu Jusepa u GopMysIoN CI0KEHUS BEpOSTHOCTEN MPHU PEIICHUH 33]1ay;

ONEepUPOBATh TOHSTHSMU: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS,
HAXOJUTh BEPOSTHOCTU C TOMOINIBIO TpaBUJIA YMHOXEHHS, C IOMOIIBIO JepeBa
CIIy4alHOT'O OIIBITA;

MIPUMEHATh KOMOMHATOPHOE MPABUII0O YMHOXKEHHUS TIPU PEIICHUH 3a]1a4;

OIIEpUPOBATh TOHATHUSIMH: HWCIBITAHWE, HE3aBUCHUMbBIC HCIBITAHHUS, CEpHUS
WCIIBITAHNM, YCIIEX U Heyaaua, HAXOJUTh BEPOSITHOCTH COOBITUN B CEPUH HE3aBHUCHUMBIX
UCIIBITAHHUH 10 TIEPBOTO YCIeXa, HAXOUTh BEPOSITHOCTU COOBITUIN B CEpUU UCTIBITAHUM
bepnyu;

OTIEpUPOBATH TOHSATUSMH: CIy4ailHash BEIMYMHA, PACHpElle]ICHUE BEPOSTHOCTEH,
JuarpaMMa pacripeiesieHusl.

K koniry oOydenus B 11 kiacce oOy4aromuiicss HOJy4UT CIAEAYIOIINUE IPEAMETHBIC
pe3yJbTaThI:

CpaBHHMBATh BEPOSTHOCTH 3HAYECHUH CIy4aliHOW BETMYUHBI 110 PACTIPEICICHUIO UITH
C TMIOMOIIBIO TUATPaMM;

OIepUpPOBaTh MOHATHEM MAaTEMAaTUYECKOTO OXHUAAHUSA, MPUBOAUTH MPUMEPHI, KaK
NPUMEHSETCS  MaTeMaTH4YecKoe OXHJIaHWE CIydalHOM  BEJIMYMHBI  HAXOAWUTh
MaTeMaTH4eCKOe O’KUAAaHUE TI0 JaHHOMY PacIIpeIeICHUIO;

UMETb MPEJCTABICHUE O 3aKOHE OOJIBIINX YHCET,;

UMETh MPEACTABICHUE O HOPMAJIBHOM PaCIpEEICHUN.
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10 KJIACC
HaunmenoBanue paznena  |KomnuectBo OCHOBHOE conepKaHue OcCHOBHBIE BUJIBI JICITEIbHOCTH
(TembI) Kypca 4acoB 00 y4Jaromuxcs
[IpencraBineHne 1aHHBIX 4 [IpencraBsinenne faHHBIX C IOMOILLIBIO N3BaexaTs nHpoOpManuo u3 TadiuIl
W ONMCaTeIbHas CTATUCTUKA Tabmu u nuarpamMm. Cpenxee U IMarpaMM, MCMOJIb30BaTh TaOIUIIbI
apudmMeTnyeckoe, MeaNaHa, Y IUarpamMMsbl JUIsl IIPEICTABICHUS
HanOoJIbIIeE U HAUMEHBIIEE CTaTUCTUYECKUX JTAHHBIX.
3HA4YEHUS, pa3Max, JUCIIepCus, Haxomuth onvcarensHbie
CTaHJAPTHOE OTKJIOHEHHUE YHUCIIOBBIX XapaKTEPUCTUKU JAaHHBIX.
HabOpOB BouiaBUraTb, KpUTHKOBATH
TUIIOTE3bI O XAPAKTEPE CIIYYanHOU
VU3MEHYMBOCTH U OINPEAEIISAIOIHNX €€
bakTopax
CiydailHbI€ OIBITHI 3 CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) Boiieasite Ha puMepax ciydyanHble

U Cily4ailHble COOBITHS,
OIBITHI C PABHOBO3MOKHBIMU
HJIEMEHTAPHBIMU UCXOJIaMHU

U ClIy4aiiHble COOBITHSI.
DnemMeHTapHbIe COOBITHS (MCXOBI).
BeposTHOCTP CiTy4aiiHOrO COOBITHS.
BepostHOCTH COOBITHII B OIBITax

C PaBHOBO3MOYHBIMU
AJIEMEHTaPHBIMU COOBITUSMHU.
[IpakTrueckas padora

COOBITHS B OIIMCAHHOM CIIy4aiiHOM
OIIBITE.

D opMyIHPOBATH YCIOBHS MPOBEACHUS
CIIy4alHOTO OIIBITA.

HaxoauTb BEpOATHOCTH COOBITUI

B OINBITAaX C PABHOBO3MOXXHBIMHU
UCXOJaMHU.

MoaenupoBaThb OIBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
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UCXOJIaMHU B XOJIC MPAKTUICCKOU
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJIO’)KEHUE BEPOATHOCTEU

Onepanyu Hajl COOBITUSIMU:
nepecedyeHre, 00beTMHEHNE COOBITHM,
MIPOTUBOMOJIOKHBIE COOBITHS.
Juarpammel Ditniepa. @opmyna
CJIOKEHHUSI BEPOSITHOCTEN

HUcnonb3oBarh 1uarpaMMsl Disepa
U CJIOBECHOE OIHUCAaHUE COOBITUI
JU1s1 OPMYJIMPOBKU U U300PAKEHUS

00BEIMHEHUS U TIEPECCUCHHS COOBITHIA.

PemiaTp 3a1a4M ¢ HCNOJIB30BAaHUEM
(bOpMYIIBI CIOXKEHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIYYaHHOTO OIBITA,
dbopmyIia noaHoOM
BEPOSITHOCTH

W HE3aBUCHUMOCTh COOBITUM

VY c¢a0BHAs BEPOATHOCTE. Y MHOXKEHUE
BEPOATHOCTEN. [[epeBo CiydaitHOTO
skcnepumenTa. Gopmyiia moaHOu
BeposITHOCTU. HezaBrcumple coObITHA

Pemathb 3a7a4M Ha HAXOXKJICHUE
BEPOSITHOCTEN COOBITUI, B TOM YHUCIIE
YCJIOBHBIX C TIOMOIIBIO JIepEBa
CIIy4allHOTO OIIBITA.

OmnpenensiTb HE3aBUCUMOCTb COOBITHI
1o hopMyJie 1 1O OpraHu3aIuu
CIIy4alHOIO OIbITa

DneMeHThl KOMOMHATOPUKHU

KomMOunaropHoe npaBuio
ymHOxeHus. [lepecranoBkH

u ¢akropuan. Yucio coyeTaHui.
Tpeyronbauk Ilackansa. @opmyia
6unoma HeroToHa

Hcnoab3oBaTh IpaBuil0 YMHOKEHUS
JUTS TIEPEYUCIICHUS COOBITUIN

B CJIly4allHOM OIIBITE.

IMoan3oBaTbest hopMyson

U TpeyroibHUKOM Ilackass

JUISL OIPENIETIEHUS YHCIIa COUETaHUI

Cepun nocinen0BaTeNbHbBIX
HMCTIBITAHUI

bunapHbIii CITydaliHbIN ONBIT
(ucnipITaHue), ycrex u Heyjaaya.
HezaBucumeie ncnbitanus. Cepust
HE3aBHCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh Cl10KHBIE SKCIIEPUMEHTBI
Ha OTJICJIbHBIEC UCTIBITAHUS.
OcBauBaTh NOHSATHSI: HCIBITAHUE,
CEpHsl HE3aBUCHUMBIX HCIIBITAHU.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnbslTanui bepryium.
[IpakTuueckas pabora

C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIAILL

IIpuBoauTH IPUMeEPBI CEpUii
HE3aBUCUMBIX UCIIBITAHUU.
Pemarpb 3agaum Ha IOUCK
BEPOSITHOCTEN COOBITUH B CEpUU
VCIIBITAaHUU JI0 TIEPBOr0 ycrexa

Y B CEpUSIX UCTIbITAaHUN bepHyiuiu.
HM3yuyars B X01€e NPpaKTHYECKOMI
PadoThI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIMII BEPOSITHOCTH
COOBITUI B CEPUSIX HE3ABUCUMBIX
HCIBITAHUI

CrnyuaiiHble BEJIMYUHbI
U pacrpeaesieHus

CrnyyaliiHas BeIMYMHA.
Pacnpenenenue BEpoATHOCTEN.
Huarpamma pacnpenenenus. Cymma

H IIPOU3BCIACHHC CHy‘I&fIHBIX BCJIMYHH.

IIpumepsl pacnipeneneHuii, B TOM
YHUCJIe TEOMETPUUECKOE
1 OMHOMMAJIBHOE

OcBauBaTh MOHATHSA: CIIydailiHasI
BEJIMYMHA, pacnpeeseHue, Tadbauna
pacrpeneneHus, [uarpamma
pacrpeneneHusl.

IIpuBoauTs IpuMepsbI
pacrpeelieHui, B TOM YHUCIIe
Te€OMETPUYECKOT0 U OMHOMHAIILHOTO.
CpaBHMBaTBh pacnpeieacHus
CIIy4alHBIX BEJIMYNH

Haxonurtpb 3Ha4YE€HUS] CyMMBI

Y TIPOU3BENICHUS CITyYalHbIX
BEJIMYMH.

CrTpouts n pacnosHaBarhb
reoMeTpruYecKkoe 1 OMHOMHUATIBHOE
pacrpeneneHue
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[loBTOpEHUe, 00001IEHNE, 5 OnucarenbHasi CTATUCTHKA. IloBTOPATH U3yYEHHOE
cUCTeMaTu3alus 3HaHUN CrnyvaiiHble OIBITHI U BEPOSITHOCTH U BBICTPAMBATh CUCTEMY 3HAHUU
CIIy4aiHbIX coObITHI. Onepamuu
HaJl COOBITUSIMU. DJIEMEHTHI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBbIX
HCTIBITAHU
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
Haunmenosanue pasnena  |KonuuecTtso OcHOBHOE coaepx)aHue OcCHOBHBIE BH]IBI IESATEILHOCTH
(TemnI) Kypca 4acoB o0 ydJaromuxcs
Marematnueckoe OKu1aHue 4 [Ipumepsl npruMeHeHUs OcBauBaTh NOHATHE MATEMAaTUYECKOTO
CIIy4allHOM BEJINYMHBI MAaTeMaTUYECKOr0 OXKUIaHUS O’KMJIAHUS.
(cTpaxoBaHue, 10TEpPEA). IIpuBoauTh U 00CYKIAATH IPUMEPHI
MaremaTnyeckoe 0KUJaHue CyMMBI IIPUMEHEHUS MATEMATUYECKOTO
CIIy4aliHbIX BEJIMYMH. OKHJIaHUS.
MaremaTnyeckoe OKuJaHue BbIuncasiTh MaTEMaTHYECKOE
reOMETPUYECKOro U OMHOMHUAIILHOTO OKHJIaHHUE.
pacnpenesieHun Hcnosab30BaTh NOHATHE
MaTEeMaTHYECKOr0 OXKUIAHUS
Y €ro CBOWCTBA ITPU PELICHUHN
3a/1a4.
HaxoauTs 110 U3BeCTHBIM (hOpMyJiamMm
MaTeMaTH4YECKOE 0KUIAAHNE CYMMBI
CIIy4alHbIX BEJIUYHH.
Haxoauts 1o u3BecTHbIM (hopMynam
MaTEMaTUYECKHE 0XKUIAAHUS
CIIy4ailHbIX BEJIMYUH, UMEIOIINX
reOMETPUYECKOE U OMHOMUAIBHOE
pacrpeneneHus
Jucnepcnst U CTaHOAapTHOE 4 Jlucniepcus U CTaHAAPTHOE OcBauBaTh NOHATHUS: TUCIIEPCHS,

OTKJIOHEHHE CIIy4anHOU
BEJINYMHBI

OTKJIOHEHHE. Jlucniepcun
r€OMETPUIECKOTO U OMHOMHAILHOTO

CTaHIAPTHOE OTKJIOHEHUE CIy4alHOU
BEJINYUHBI.
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pacmpenencHusl.

[TpakTrueckas pabota

C UCITOJIb30BAHUEM DJICKTPOHHBIX
Ta0JINILL

Haxoaurs nucrniepcuto

110 pacipeaesICHHUIO.

Haxoaurhb 110 N3BECTHBIM
dbopMynaM THUCTIEPCUIO
TCOMETPHYECKOT0 U OMHOMHAIBHOTO
pacripesiesieHus, B TOM YHCJIE B XOJI€
MPaKTUYECKON PabOThI

C HMCMOJIb30BAHUEM JJIEKTPOHHBIX
TaOJIHI]

3aKkoH OOJIBIIINX YHUCEIT

3akoH OonpIKX uncesn. BeioopouHsbii
METOJ UCCJICTOBAHUIA.

[IpakTnyeckas padbora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaO0JINLL

3HAKOMHUTBCH C BHIOOPOYHBIM
METOZOM HCCIEN0BaHUS COBOKYITHOCTH
JAHHBIX.

M3yuarh B X0/1€ MPaKTUYECKON pabOThI
C UCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIUIl MPUMEHEHHUE BHIOOPOYHOTO
METO/1a NCCIEI0BAHUS

HenpepriBHbIE CilydaiiHbIe
BEJIMYUHBI (pacrpeeseHus )

[IpruMepbl HENMPEPBIBHBIX CIIYYAMHBIX
BenMYUH. OyHKINS TIIIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacrpeeneHUe U €ro CBOMCTBa

OcBauBaThb NOHATHUSA: HENPEPHIBHAS
Clly4yalHas BEJIMYMHA, HEITPEPBIBHOE
pacnpeneneHue, GyHKIUS MITOTHOCTH
BEPOSITHOCTH.

IIpuBOaAMTH PUMEPBI HENPEPBIBHBIX
CIIy4alHBIX BEJIUYNH.

Haxoauth BepOsSTHOCTH COOBITUIMA

10 JJaHHOM ()YHKIMU TIJIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOT'O pacpeiesIeHNs
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Hopmanenoe pacnipenenenue 2 3agayu, NpUBOASIIME K HOpMaIbHOMY | (OcBaMBaTh MOHATHS: HOPMAIBHOE
pactpeneneHnto. OyHKIus pacIipeiesicHue.
IJIOTHOCTU U CBOMCTBA HOPMAJIBHOTO Bo1easiTh 10 ONKMCAaHUIO CIy4alHbIe
pacrpeaeseHusl. BEJINYMHBI, PACTIPEACIICHHBIC
[TpakTrueckas pabora 110 HOPMAJIbHOMY 3aKOHY.
C MCTIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTh NpUMeEPHI 337124,
TabJIUIL NPUBOASIINX K HOPMAJIbHOMY
pacrpeaeneHuro.
Haxomaurtp 4MCIOBBIE XapaKTEPUCTUKH
HOPMAaJIbHOT'O PACIpEICIICHUS
10 U3BECTHBIM (hOPMYIIaM.
Pemarnb 3a1a4u, CBI3aHHBIC
C MPUMEHECHUEM CBOMCTB HOPMAIBHOTO
pacIipeieieHui, B TOM YHUCJIe
C HCIMOJIb30BAHUEM JIEKTPOHHBIX
TaOJIALL
[ToBTOpeHue, 06001IeHNE 19 [IpencraBneHne faHHBIX C TOMOIIBIO [TOBTOpSTH U3y4EHHOE U BHICTPAUBATh

H CUCTEMAaTHU3anus;i 3HAHUU

TaOJIMII U TMarpaMm, OnucaTeIbHasl
CTaTUCTHUKA, OTBITHI

C PAaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIUHCIICHUE BEPOSATHOCTEH COOBITHI
C IpuMeHeHueM (hopMyIT

U rpaduuecKrx METO/I0B
(koopauHaTHas psiMasi, 1EPEBO,
nuarpamma Disepa), ciydaiHbie

CHUCTEMY 3HAHUMN
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BEJIMYMHEBI U PACIIPEICIICHUA,
MaTEMATUYECKOE OKUIAHUE
CIIy4aliHOM BEJIMYMHBI

OBHIIEE KOJIMYECTBO
YACOB 110 [TPOI' PAMME

34
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INEPEYEHDb (KOAUPUKATOP) PACHHPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUI K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBLHON MTPOIT'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUSA 110 MATEMATHUKE

B denepaibHBIX U pPErHMOHAIBHBIX MPOILEAYpPaX OLEHKM KadecTBa 0Opa30BaHUS
UCIIONB3YeTCs MepeueHb (Koau(pUKaTop) pacrpeieeHHbIX MO KjaccaM IMPOBEPsSeMbIX
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEbHOM MPOTrPaMMBI
CpeJIHero o0I1ero o0pa3oBaHus U SJIEMEHTOB COJIEP)KaHUS 110 MaTeMaTHKeE.

10 KVIACC

IIpoBepsieMmble TpeOOBaAHNS K Pe3y/ibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOM
MPOrpamMMbl

Kon IIpoBepsieMble TpEAMETHBIE PE3YIBTAThl OCBOCHUS OCHOBHOU
IIPOBEPSAEMOT0 00pa3oBaTeIbHON MPOrpPaMMBbl CPEHETO OOLIEr0 0OPa30BaHMUS
pe3yJbTara

1 Yucna 1 BIYHCICHUS

1 OnepupoBaTh MOHATUAMU: PALMOHAIBHOE U JIEUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAs P00k, TPOLEHTHI

19 BoimonHsaTe  apudmMernyeckue  omnepaluu ¢ palMOHaJIbHBIMU
' U JCHCTBUTEIBHBIMH YHCIaMU

13 Boinonusate  npuOIMKEHHBbIE BBIYMCICHUS, HCIONb3Ys IpaBUIIa

OKPYIJICHHUS], IeTIaTh IPUKUIKY U OLEHKY Pe3yJIbTaTa BHIYMCICHUM

OnepupoBaTh TMOHATUSMU: CTENEHb C LEJIbIM  I[IOKa3aTelieM,
cTaHaaptHas ¢opMa 3alucu JACHCTBUTENBHOIO YMCIA, KOPEHb
1.4 HATypaJbHOW CTENEeHH; KCIOJIb30BaTh MOAXOIAILYI0 (opMy 3amucu
JNEUCTBUTENBHBIX YWCEN JUIS PEIICHHs MPaKTUYEeCKUX 3ajad
U TIPEJICTaBICHUS JaHHBIX

OHGpHpOBaTL IMOHATUAMMA: CHHYC, KOCUHYC 1 TAHI'CHC IIPONU3BOJILHOI'O
1.5 yrijia; HCIIOJIb30BAaTh 3aIlMChb IIPOHM3BOJIBHOI'O YIJIa 4YCpPC3 06paTHLIe
TPUT'OHOMCTPUYCCKHUC (bYHKIII/II/I

2 VYpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMH: TOXIECTBO, YpaBHEHHUE, HEPABEHCTBO,
2.1 LeJI0e, palMOHAaIbHOE, UPPAMOHAIBHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
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Brinonusate  mpeoOpa3oBaHUsi TPUTOHOMETPUYECKUX — BBIPAKECHUM

2.2
U pelIaTh TPUTOHOMETPUUYECKHE YPABHEHUS
BrinonHsaTh npeoOpa3oBaHus LETBIX, panoHaIbHBIX
2.3 Y UPPALMOHAIIbHBIX BBIPAKEHHUI M pelIaTh OCHOBHBIE THUIBI LIEJIBIX,
palroOHAIbHBIX U UPPALIMOHATILHBIX YPABHEHUN U HEPABEHCTB
)4 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA ISl PELISHUSI MATEMaTUYECKUX
' 3a/1a4 M 3aj71a4 U3 PA3IMYHbIX 00JaCTel HAYKU U PeaTbHOU KU3HU
MopaenupoBarh peaibHblEe CUTYallUM Ha SI3bIKE anreOphbl, COCTaBIIATH
2.5 BBIPKEHHU S, ypaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3a1a4H, UCCIIEI0BATh
MIOCTPOCHHBIC MOJICNIM C UCIIOJI30BAHUEM ammapara aareOpsbl
3 OyHKIMY U TpaduKu
OmnepupoBaTh TOHATHAMU: (GYHKIUSA, CIIOCOOBI 3amaHusi (DYHKIIHH,
3.1 o0JacTh OMpeNeseHUus] U MHOXKECTBO 3HAu€HUM (YHKIUHU, Tpadux
GbyHKIIMHU, B3aUMHO oOpaTHbIe () YHKITUN
39 OnepupoBaTh MOHATUSMH: YETHOCTh U HEUETHOCTh (PYHKIIMU, HYJIH
' (G YHKIIMU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Ucnionw3oBath rpaduku GyHKIMN 411 pelIeHUs] YpaBHEHUN
34 Crpoutb M uuTaTh rpaQuKku JTUHEHHOW GYHKIUHU, KBaJApaTUIHOU
' (YHKUIMHU, CTENEHHOW (PYHKIIMH C LIeJIbIM MTOKa3aTelnemM
Ucnonb3oBath rpaduku (QYHKIHMA IS UCCIETOBAHUS IPOIIECCOB
35 ¥ 3aBUCUMOCTEH MpU PEIICHUH 33]1a4 U3 IPYTUX YIYCOHBIX IPEIMETOB
' U pealbHOM >KU3HM, BBIpaXaTh (POpMYJIaMHU 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU
4 Hauana maremaTnueckoro ananusa
41 OnepupoBaTh MOHATHSIMU: TOCIEIOBATEIHLHOCTD, apu(pMETHIECKas
' ¥ TeOMETpUIECKas IIPOTrPECCHH
OnepupoBaTh MOHATUSIMU: OECKOHEYHO YOBIBAIOIIAsl TeOMETpUYECKas
4.2 nporpeccus, CymMMa OECKOHEUHO YOBIBAIOIICH TIeoMEeTpUUYeCKOM
porpeccuu
4.3 3amaBarh MOCJIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMU
4.4 Hcnonb3oBaTh CBOMCTBA MOCHEAOBATENBHOCTEW W IPOrpeccUit
' JUISL PEILICHUS PealIbHBIX 3a/1a4 MPUKIAJHOTO XapaKkTepa
5 MHoecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, ONEepaIlii HaJ MHOKECTBAMH
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Hcnonb3oBaTh TGOpGTI/IKO-MHO}KCCTBeHHLIﬁ arrapar Il OIIMCaHUA

5.2 pEAIbHBIX IPOLIECCOB U SBJICHUM, NPU PEUICHUU 3a7a4 U3 APYTHX
y4EOHBIX MTPEAMETOB
53 OnepupoBaTh MOHATUSAMM: OIPEACIIEHUE, TEOpeMa, CIIEACTBUE,
' JI0Ka3aTeIbCTBO
6 Teopust BEpoSITHOCTEN U CTATUCTUKA
6.1 Yurtarh ¥ CTPOUTH TAOJUIIBI U TUATPAMMBI
OnepupoBarh MOHATUSAMU: CpelHee apupMeTHUecKoe, MeauaHa,
6.2 HauOosbllee, HauMEHbIIee 3HAaYCHHE, pa3Max MacCHBa YHCIIOBBIX
JAHHBIX
OnepupoBaTh MOHATHSAMHU:  CIIyYaHBIM  SKCIEPUMEHT  (OIBIT)
U CllydailHO€ COOBITHE, DJIEMEHTApHOE COOBITHE (dIeMEHTapPHBIN
6.3 UCXO/l) CIY4alHOTO OMbITA; HAXOAMTh BEPOSITHOCTH B OIBITAX
' C  PaBHOBO3MOXXHBIMH  CIy4ailHBIMU  COOBITUSIMH,  HAaXOAMTh
U CpaBHUBATh BEPOSTHOCTH COOBITMM B HW3YYEHHBIX CIy4alHBIX
JKCIIEPUMEHTaX
Haxoauts u popmynupoBarh COOBITUS: NIEpPECCUCHNUE U OObETUHEHHE
6.4 JAHHBIX COOBITUHM, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' NOJIb30BaThCsl AUMarpaMMaMmu Oiiepa U (HOPMYIOH  CIOXKEHHUS
BEPOSTHOCTEN NIPH PELICHUH 3a7a4
OnepupoBaTh TMOHATUSIMH: YCIOBHAsi BEPOSITHOCTb, HE3aBHCUMBIE
6.5 COOBITHS; HAXOAUTh BEPOATHOCTU C TIOMOUIBIO MPaBUia YMHOXKEHHUS,
C IOMOUIBIO JIEpeBa CIIy4ailHOro OIbITa
6.6 [IpuMeHsITh KOMOMHATOPHOE MPaBUIO YMHOXEHUS IPU PpPELICHUU
' 3a1a4
OnepupoBaTh MNOHATUSAMM: HUCHBITAHWE, HE3aBUCUMBIC HCIBITAHMUS,
6.7 cepus UCTIBITAHUM, YCIIEX U HEyaua; HAXOIUTh BEPOITHOCTH COOBITHI
' B CEpPUM HE3aBUCUMBIX HCIBITAHUM 10 MEPBOrO YCIEXa, HAXOJIUTh
BEPOSITHOCTU COOBITUI B CEpUH UCTIbITAHUI bepHyu
6.3 OnepupoBaTh MNOHATHAMH: ClydailHas BEIUYMHA, PACIpPENCIICHUE
' BEPOSITHOCTEH, AUarpaMMa paclpeeacHus
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSIMHU: TOUKA, MPAMast, MIOCKOCTh
79 [IpuMEHATh aKCHOMBI CTEPEOMETPUHM M CIEICTBUS M3 HHUX IpU

PEIICHUN T'COMETPUICCKHUX 3a/1a4
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7.3

OnepupoBaTh NOHATHUAMHU: NMAPALIEIBHOCTh M MEPIEHIUKYISIPHOCTD
NPSAMBIX U TUIOCKOCTEN

7.4

KHaCCH(i)I/IIII/IpOBaTI) B3aMMHOC PACIIOJIOKCHUC IIPAMBIX U IUIOCKOCTEM
B IIPOCTPAHCTBC

7.5

OnepupoBaTh MOHATUSIMU: JBYTPAHHBIA yrojd, TPAHU ABYTPAHHOIO
yria, peOpo IBYIpaHHOIO YIJIa, JIMHEWHBIN yroyi IBYIPaHHOTO Yria,
rpajaycHasi Mepa ABYIPaHHOIO yria

7.6

OHepI/IpOBaTB INOHATHUAMHU. MHOI'OI'PAHHHK, BBIHYKHBIﬁ u HCBBIHYKHBIﬁ
MHOI'OI'paHHUK, 3JICMCHTBI MHOI'OI'PAHHUKA, HpElBPIJ'IBHBIfI MHOI'OI'paHHHUK

1.7

Pacno3HaBaTh OCHOBHBIE BUbI MHOTOTPAaHHUKOB (TIMpaMua, Mpusma,
NPSMOYTOJILHBIN Mapaieienunes, Kyo)

7.8

KnaccuduumpoBaTh MHOTOIpaHHUKH, BBIOMpass OCHOBaHUS IS
KiaccuuKauy  (BBIYKJIBIE ¥ HEBBIYKJIBIE MHOTOTPAaHHHUKH,
MpaBUJIbHBIE MHOTOTPAHHUKHU, TMpPSIMbIE U HAKJIOHHBIC MPHU3MBI,
napajuieenuIe /bl)

7.9

OnepupoBaTh  MOHATUSAMM:  CEKyllas  IUIOCKOCTb,  CEYCHHE
MHOT'OTPaHHHUKOB

7.10

OOBACHATH, TPUHIMIIBI TOCTPOEHUSI CEUEHU MHOTOTPAaHHUKOB,
UCIIONB3YSl METOJ CIENOB

7.11

CTpouTh cedeHHs] MHOTOTPAaHHHKOB METOJIOM CJEIOB, BBINOJHATH
(BBIHOCHBIE) TUJIOCKHE YEpPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepxy, cOOKY, CHU3Y

7.12

Pemarsn 3aa4 Ha  HaXO0XICHHC T COMCTPUYCCKUX  BCIIMYHH
1o 06pa3uaM HJIA AJITOPpUTMaM, IPUMCHA U3BCCTHBIC AHAJIMTHUICCKUC
MCTOAbI IIpH PEIICHUKW CTAHAAPTHBIX MATEMATHUYCCKUX 3aaay
Ha BBIYHCIICHUC paCCTO}IHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH
J0 HpSIMOﬁ, OT TOYKH A0 INNIOCKOCTH, MCKAY CKPCIIUBAIOIIUMUCA
IIpAMBIMHU

7.13

Pemlare 3amaunm  Ha  HAXOXKACHUE TEOMETPUYECKUX  BEIUYUH
1o o0pa3am Win alropuTMaM, IPUMEHsI U3BECTHbIE aHATUTUYECKUE
METOABbl IIPM pELICHUH CTAaHJAPTHBIX MaTEMAaTHUYECKUX 3ajad
Ha BBIYHCIICHUE YTJIOB MEXAY CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIY
IPSAMOM U IUIOCKOCTBIO, MEXKIY INIOCKOCTSMH, ABYTPAHHBIX YIJIOB

7.14

Boruncnate 00beMBbl M IUIOIIAAM MOBEPXHOCTEH MHOTOTPaHHUKOB
(nmpu3ma, mnUpamMuga) C OpUMEHEHHWEM (OpMyN, BBIUUCIATH
COOTHOILLIEHMSI MEXIy IUIOMAIAMH TOBEPXHOCTEH, OOBEMaMHU
M0JI00HBIX MHOTOTPAaHHUKOB
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7.15

OnepupoBaTh MOHATUSMH: CUMMETPHUSI B IPOCTPAHCTBE, LEHTP, OCh
U IUIOCKOCTb CUMMETPUM, LEHTP, OCb M INIOCKOCTb CHUMMETPUHU

burypsl

7.16

W3BnekaTh, NpeoOpa3oBbIBATH M HHTEPIPETHPOBATH WHMOPMAIUIO
0 MPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (UTypax, MPeICTaBICHHYIO
Ha YepTekax U PUCYHKAX

7.17

[IpuMeHsTh FEOMETPUYECKHUE (bakTbI TUISt peneHus
CTEPEOMETPUYECKUX 3aJad, MPEANOIArallliuX HECKOJBKO IIaroB
pEILIeHMs], €CIIU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopme

7.18

[IpuMenaTs mpocTedmme NpOrpaMMHBIE CPENCTBA M AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBl NPHU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

7.19

[IpuBOAMTE IPpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE
Y JKW3HH, PACIIO3HABATh MPOSIBJIICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE

7.20

[IpuMeHATh TONlyYEHHBIE 3HAHUS HaA TMPAKTUKE: aHAIM3UPOBATH
peaJIbHbIE CUTYallUd W NPUMEHITh U3YYEHHBIE NOHATHUSA B IPOLIECCE
MIOHUCKA PEHICHUs] MaTeMaTHYeCKU CPOPMYIUPOBAHHOW MPOOIEMBI,
MOJENUPOBATh  peajbHble CHUTyalldd Ha $3bIKE TE€OMETPHH,
UCCIEI0OBaTh  MOCTPOEHHBIE  MOJAEIM  C  HMCHOJb30BaHHEM
F€OMETPUYECKUX TOHATUA M TEOopeM, ammapara anreOpbl, penarhb
MPAKTUYECKUE 3a7aul, CBS3AHHBIE C HAXOXKJICHUEM T'€OMETPHUYECKUX
BEJIMYMH

IIpoBepsieMble 3JIEMEHTHI COMEPKAHUS

Kon

[IpoBepsieMbIl AIIEMEHT COAEPKAHUS

1

Yucia U BEIYUCIICHUSA

1.1

Panmonanbabie unciaa. OOBIKHOBEHHBIC W JCCATUYHBIC APOOH, MPOLICHTHI,
OCCKOHEUYHBIE TIEPUOJMYECKHE JpoOu. Apudmernueckue omneparuu
C PpalMOHAJIBHBIMH YHCJIAMHU, MPeoOpa3OBaHUS YHCIOBBIX BBIPAKCHUH.
[IpuMeneHnue apoOEii W MPOIEHTOB IS PEIICHUS MPUKIAIHBIX 3a7a4
W3 Pa3IMYHbIX OTPACJICH 3HAHUW U PEATTbHOU KU3HU

1.2

JevictBuTenbHble 4ucia. PalvoHanbHbIE W UPPALUOHAIBHBIE YHCIA.
Apudmernueckue ornepauuu c NEUCTBUTEIIbHBIMU YHUCIIAMH.
[TpubnuxeHHbIe BHIYUCIICHUS, TPAaBWIA OKPYIJICHUSI, MPUKHUIKA U OIICHKA
pe3yJibTaTa BIYUCICHUN
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Crenenr ¢ menbiM mnokazarenem. CrangaptHas Qopma  3amucu
JNEeUCTBUTENBHOTO yucina. Vcmonb3oBanue mnoaxoAasmieil (Qopmbl 3amucu

1.3 "
JNEUCTBUTENBHBIX ~ YHMCEN  JUIsl  pEIIEeHHs  MNPaKTHYEeCKUX  3a]ad
Y TIPEJICTAaBICHUS JaHHBIX
14 Apudmernyeckuii KOpPEHb HaTypaJIbHOU CTEIICHMU. [evictBus
' C apu(PMETHUECKUMU KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CHHyC, KOCMHYC ¥ TaHT'€HC YHMCIIOBOIO aprymMeHTa. ApKCUHYC, apKKOCHUHYC,
' apKTaHIE€HC YMCIIOBOI0 apryMeHTa
2 VY paBHEHHUS U HEPABEHCTBA
2.1 ToxxnecTBa u TOXKAECTBEHHBIE TPEOOPA3OBAHUS
)9 [IpeoOpa3zoBaHue  TPUTOHOMETPUUECKUX BBIPAKECHUIA. OcHOBHbIE
' TPUTOHOMETPUYECKHUE (POPMYIIbI
)3 VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelICHHWE HEPABEHCTBA.
' Meron nnTepBaioB
2.4 | Pemenue nenbix v IpoOHO-pallMOHATIFHBIX YPABHEHHUN 1 HEPABEHCTB
2.5 Pemenne nppanroOHaNbHBIX YPAaBHEHNN U HEPABEHCTB
2.6 Pemienne TpUroHOMETPUYECKUX YPABHEHUM
57 [IpuMeHeHue ypaBHEHU U HEPABEHCTB K PEHICHUIO MAaTEMATHYECKHUX 3a/1a4
' W 3a71a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HU
3 OyHKIMN U TpaduKu
31 OyHkius, cnocodbl 3amaHus ¢QyHkuuu. ['padux dyHkuuu. B3auMHO
) obpaTHbIe (PYHKITUH
39 O6unacTph onpeeneHuss 1 MHOXKECTBO 3HaueHu pyHkuuu. Hynmu pyHkumm.
' [IpoMexyTKH 3HAKOMOCTOSTHCTBA. YUeTHbIE U HEUeTHbIE (DYHKIIMU
33 CremnenHas (QyHKIMSI C HATYpaJIbHBIM U II€JIbIM Toka3areneM. Ee cBolicTBa
' u rpaduk. CBoiicTBa U rpaduk KOpHS n-0il CTeneHn
34 Tpuronomerpuueckass OKpPYKHOCTb, OIPEAEICHHE TPUTOHOMETPUUYECKUX
' (GYHKIUNA YUCIOBOTO apryMeHTa
4 Havana maremarndeckoro aHaimsa
41 ITocienoBaTenbHOCTH, CIIOCOOBI 3aJaHus MIOCJIEI0BATEILHOCTEM.
' MOHOTOHHBIE TOCIEN0BATEIBHOCTH
Apudmernueckas 1 reomeTpudeckas nporpeccuu. beckoneuno yObiBaroriast
4.2 |reomerpuueckas  mporpeccus. CymmMa  O€CKOHEYHO  YOBIBaroIIEH

reomerpuueckod  mporpeccur.  DopMmyna  CIOXKHBIX — IPOLICHTOB.
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Hcrionb30BaHue MPOrpeccuu Uil PEelICHHUs pealbHbIX 33a1ad MPUKIATHOTO
xapakTepa

MHoOX€eCTBa U JIOTUKaA

5.1

MHokecTBO, onepanuy HajJ MHOXKecTBaMu. [narpammel Diinepa — Benna.
IIpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO —amnmapara Uil OIHUCAHUsA
peabHBIX MPOIIECCOB U SBJICHHM, TIPU PEIICHUU 3a/1a4 U3 IPYrUX y4eOHbIX
MPEIMETOB

5.2

OnpeneHeHI/Ie, TCOpEMaA, CIICACTBUC, 1OKA3aTCIbCTBO

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBienne MaHHBIX C TMOMOIMIbIO Tabnwi, W guarpamm. CpemHee
apudmeTndeckoe, MeuaHa, HAaNOOIbIIIee U HAMMEHBITIEE 3HAYCHMS, pa3Max,
JUCTIEPCHS I CTAaHJAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB

6.2

CrnydaiiHble  OKCHEpPUMEHTHl  (ONBITBI) W CIIy4ailHble  COOBITHS.
OnemeHTapHble COOBITHSI (MCXOAbl). BeposTHOCTH CilydailHOrO COOBITHS.
brmuszocte 4acToThl M BEpOATHOCTU COOBITHMA. CiydyallHbIE OIBITHI
C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B ONBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepanun HaJl COOBITUSMU: TIepeceyeHre, 00bEeAMHEHHE, TPOTHUBOIOIOKHbIE
coObITHs. Jnarpammel Diinepa. @opmyia ClI0KEHUs BEPOSITHOCTEN

6.4

VY ciioBHas BEPOSTHOCThb. Y MHOXKEHHE BEpPOSITHOCTEM. [[epeBo CiydailHOTrO
skcriepuMenTa. @opmyiia MoJIHOM BepoaTHOCTU. HezaBrcumbie COOBITHS

6.5

KomOunaroproe npaBuiio ymuoxxenus. IlepecranoBku u pakropuan. Yucio
coueranuid. Tpeyronpuuk [lackans. ®opmyna 6unoma HeroTona

6.6

bunapHbIii cydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heynada. He3aBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX HCHBITAHUN 10 mepBoro ycrexa. Cepus
HE3aBHCUMBIX UCMBITAaHUN bepHym

6.7

CnydaitHass BenmuuHa. PacnpeneneHne  BeposTHOcTeW. Jmarpamma
pactpenenenus. [IpuMepsl pacnpeneneHuii, B TOM YUCJIE T€OMETPUUECKOE
1 OMHOMHAJIBHOE

I'eomerpus

7.1

OCHOBHBIE TIOHATHS  CTEepeoMeTpuM. Touka, mOpsmas, IUIOCKOCTb,
npocTtpaHcTBO. [IoHsATHE 00 aKCHOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX

7.2

B3anmHOe pacnonoxeHue NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS,
napajjielibHble M CKpeluBaroniyecs: npsMbie. [lapannensHOCTh MpsIMBIX

73



denepanbHas paboyast mporpamma | Matematrka. 10—11 kmaccsr (6a30BbIii ypOBEHb)

U IJIOCKOCTEH B IIPOCTPAHCTBE: IMApajuICIbHBIE NPSAMBIE B IIPOCTPAHCTBE,
MapAJUIEIIBHOCTD TPEX MPAMBIX, MAPAUIEIBHOCTh IMPSAMOUW M IUIOCKOCTH.
VYriel ¢ CcOHampaBJIEHHBIMU CTOPOHAMH, YIOJd MEXKAY MpSIMbIMU
B IPOCTpaHCTBE. [lapamenbHOCTD IIOCKOCTEN: MapaJuIeNIbHbIE INIOCKOCTH,
CBOMCTBA NAapaJUICNIbHBIX IUIOCKOCTEW. IIpocreilmme npocTpaHCTBEHHBIE
burypsl Ha TUIOCKOCTH: TETpadap, KyO, Mapajlieenunes, MOCTPOSCHUE
CCYCHUU

7.3

[lepneH UK YJIAPHOCTDh NPSIMOM U IUIOCKOCTH: NEPHEHAUKYIIAPHBIE MPAMBIC
B IPOCTPAHCTBE, IIPAMbBIE NAPAUICIBHBIE W  IEPIECHAMKYJSIPHBIC
K IIJIOCKOCTH, ITPU3HAK NEPIEHAUKYIAPHOCTH IPSIMOU U INIOCKOCTH, TEOpEMa
O NPAMOU MNEPNEHAMKYISIPHOW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ
MEXIy MPAMOM M IUIOCKOCTBIO, JABYIPAHHBIA yrOJ, JIMHEWHBIA YroJl
JABYTpaHHOro yria. [lepneHauKysissp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKH
710 TUIOCKOCTH, PAcCTOSIHUE OT MPSMOM 10 IUIOCKOCTH, MPOEKLIUS (PUTypBhI
Ha IUIOCKOCTB. IleprieH UKy pHOCTH IUIOCKOCTEH: IIPU3HAK
MIEPIEHINKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o Tpex neprnesauKyispax

7.4

[ToHsiTHE MHOTOIPAaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTDAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAaHHUKH, pa3BEepTKa MHOrorpaHHuka. llpusma:
N-yrojbpHas Mpu3Ma, TPaHU U OCHOBAHMS MPHU3MBI, IIpsiMasi U HAKJIOHHAs
npu3Mbl, OOKOBasi M TOJHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
MPSAMOYTOJIBHBIN MapaJUIeIenuIle] U ero cBoicTea. [lupamuna: n-yrojgpHas
nupamujia, rpaHd 1 OCHOBaHUE TUPAMU/IbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh
NUpaMubl, MpPaBUIbHAS W YCEUECHHAs NUPAMHUAA. OJEMEHTHl ITPU3MBbI
u nupamuasl. [IpaBuiabHbIE MHOTOTPAaHHUKH: TIOHSTHE MPABHUIBHOIO
MHOT'OI'paHHUKa, TPABWIIbHAS TPU3Ma U NIPaBUJIbHAS TUPAMU/IA, IPABUIIbHAS
TpEyrojibHas NUpaMuga W NpPaBWIbHBIA TeTpa’ap, KyO. IlpencraBnenue
O IIPaBUJIBHBIX MHOTOI'PAaHHMKAX: OKTA3Ip, JoAeKa’ap U ukocada CedeHus
IIPU3MBI U ITUPAMHU B

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTpPHUA OTHOCUTCIBHO TOYKH, HpﬂMOﬁ,
IIOCKOCTH. DJIEMEHTBI CUMMCTpUHU B IIHPAMHAAX, IIAPAJUICIICIIUIICOAX,
IMpaBUJIbHBIX MHOI'OT'PaHHUKAX

7.6

Brluucnenue 53J1eMEHTOB MHOTOTPAHHUKOB: peOpa, JAuaroHaji, YrJbl.
[nomaas G0KOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSMOUN MPU3MBI,
IJIOIIA/Ib OCHOBAHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI.
[nomaas G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON MUPAMUIBI,
TeopeMa O TUIONIaIu yceueHHON nupamuisl. [lonarue o6 o6reme. OObeM
MUPaMUJIbI, TTPU3MBI

7.7

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMHU
MMOBEPXHOCTEH, 00beMaMu MOAO0OHBIX TEI
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11 KUIIACC
IIpoBepsiemble TpeOOBaHNS K pe3yJibTaTaM OCBOCHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpamMMbl
Kon IIpoBepsieMble NMpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTebHON MporpaMMbl CpeTHET0 00111eT0 00pa30BaHuUs
pe3yabpTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh NOHATUSIMH: HATypaJbHOE, LIEJI0€ YUCIIO; UCIIOJIb30BATh
1.1 MPU3HAKYU JIEIIMMOCTH LEJBIX YUCEIl, PA3JI0KEHUE YHCIIa HA MPOCTHIC
MHOXHUTEIM ISl pEIICHUS 3a]1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALIMOHAIBHBIM NTOKA3aTEIEM
13 OnepupoBaTh  TOHATHSAMHU:  Jjorapudm  9uciaa,  JACCATUUYHBIC
' U HaTypaJibHbIC JOTaprU(pMbI
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpumeHsATh cBOMCTBAa CTENEHW Uil MpeoOpa3oBaHUsl BBIPAKEHMUI,
2.1 ONEPUPOBATH MOHATUSIMU: TIOKA3AaTEIIbHOE YPABHEHUE U HEPABEHCTBO;
peniaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BrinonHsaTs mpeodpa3oBaHus BRIPAXKEHHM, COEPIKAIUX JIOTapu (MBI,
59 ONEPUPOBATH MOHSATUSIMU: JorapuMuIecKoe ypaBHEHUE
' W HEpPaBEHCTBO, peIlaTb OCHOBHbIC THUIBI JIOTapU(PMUUECKUX
YPaBHEHUW U HEPABEHCTB
2.3 Haxonuth pelieHus: mpocTeUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMH: CUCTEMA JIMHEWHBIX YpPAaBHEHUNW U €€
2.4 pEeLIEHUE; UCITONIB30BATh CUCTEMY JINHEMHBIX YPaBHEHUM JIS PELLICHUS
MPaKTUYECKUX 3a]1a4
25 Haxomute pemieHus mOpPOCTEMIIMX CUCTEM UM COBOKYIHOCTEM
' palMoHaIbHBIX YPABHEHUN U HEPABEHCTB
MopaenupoBaTh peaibHbIE CUTYallMU Ha A3bIKE areOpbl, COCTABIATh
’6 BBIPKECHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCIIOBHUIO 3a1a4H,
UCCJIE0BaTh MOCTPOEHHBIE MOJEIM C MCIOJIb30BAHUEM arapara
anreopbl
3 OyHKIMKN U rpaduKu
OnepupoBaTh MOHATUSIMH: TMEPUOAUYECKAs (YHKITUS, MPOMEKYTKU
31 MOHOTOHHOCTU (DYHKIIMH, TOYKH IKCTpeMyMa (HYHKIIUU, HAUOOJbIIEe
' Y HauMEHbIIIee 3HaYeHUs PYHKIIUU Ha TPOMEXYTKE; UCIIOIb30BaTh UX
JUTS iccTieioBaHust QYHKITUU, 3aIaHHON TpaduKoM
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OnepupoBath MTOHSATHUSIMU: rpaduxu MOKa3aTENbHOM,
39 Jorapu(MUYECKON U TPUTOHOMETPUUYECKUX (YHKIIUI; U300paKkaTh UX
' Ha KOODAMHATHOM IUIOCKOCTM W WCHOJIb30BaTh A PEIICHUS
YPaBHEHU U HEPABEHCTB
N300pakaTh Ha KOOPAWHATHOM TIUIOCKOCTH TpaduKH JHUHEHHBIX
3.3 YPaBHEHUI U HCMOJIb30BATh WX [UJII PEUICHUS CUCTEMBI JIMHEHMHBIX
YpaBHECHUU
34 Ucnonb3oBath rpaduku (QYHKIHA IS UCCIETOBAHUS IPOIIECCOB
' Y 3aBUCUMOCTEN U3 APYTUX YUEOHBIX JTUCHUILIUH
4 Havana maremarndeckoro ananmsa
OnepupoBaTh MOHATUSIMHU: HENpepbiBHAS (DYHKIMSA, MTPOU3BOIHAS
4.1 (GYHKIMH; HCHOIB30BaTh T'€OMETPUYECKUN U (UBNYECKUN CMBICIT
IIPOU3BOIHOM IS PELLICHUS 3a]1a4
49 Haxonute mnpousBoAHBIE 3JIEMEHTapHbIX (GYHKIUNA, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, TPOU3BEJCHUSI, YACTHOTO () yHKIIUI
Ucnonb3oBaTh  NpOM3BOAHYIO  JJIsi  HUCCIENOBaHUA  (QYHKIIHMH
4.3 Ha MOHOTOHHOCTb UM JKCTPEMYMBI, MPUMEHATh PE3YJbTAThI
UCCIIEIOBaHUS K TOCTPOCHHIO TparKOB
44 Hcnons30BaTh TPOM3BOAHYIO AJISI HAXOXKACHUS HAWITYUILIETO PEICHHS
' B [IPUKJIAJIHBIX, B TOM YHCJIE COLUATILHO-3KOHOMUYECKHUX, 3a/1auyax
45 OnepupoBaTh TOHATHSIMU: TMEPBOOOpa3Has M WHTErpaj; MOHUMATh
' TCOMETPUYECKUN U (PU3NIECKUN CMBICIT UHTETpajia
46 Haxonute nepBooOpa3Hbie 3JeMEHTapHbIX (YHKIHM, BBIYUCISTH
' uHTerpan no ¢popmyne Hetorona — JleiiOnuna
Pemare mpukmanHele  3agayd, B TOM  UYHCIE€  COLIMAJIBHO-
4.7 SKOHOMHUYECKOTO W  (PU3MYecKkoro  xapakrepa, CpelacTBaMu
MaTEeMaTU4YECKOI0 aHAIN3a
5 Teopust BEpOSITHOCTEN U CTaTUCTHUKA
51 CpaBHHUBaTh  BEPOSTHOCTA  3HAYEHUM  CIIYYaHHOW  BEJIIMYWHBI
' IO PaCIpPEETICHUIO WIH C IOMOIIBIO AUArpaMm
OnepupoBaTh TMOHATHEM MaTEMaTUUYECKOTO OXKUJIAHUS, MPUBOIUTH
59 OpUMEphl TOrO0, KakK NPUMEHSETCS MAaTeMaTH4YeCKOe OXKHUJaHUE
' CIy4yalHOM BEJIMYMHBI, HAaxXOJIUTh MATEMaTUYECKOE OKUJIAHUE
10 TAHHOMY PacCIpeAeICHUIO
5.3 HMmeThb npeicTaBieHUE O 3aKOHE OOJIBIITUX YUCEIT
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5.4 Nmets nipesicTaBieHre 0 HOpMaaIbHOM paciipeesieHun
6 I'eomerpus
OnepupoBaTh  TOHATHAMHU:  ITWIMHAPUYECKAsS  TTOBEPXHOCTb,
6.1 oOpa3ytolue MUIMHAPUIECKON MOBEPXHOCTH, UIUHIP, KOHUYECKas
' MOBEPXHOCTb, 00pa3ylolre KOHMYECKOH TMOBEPXHOCTH, KOHYC,
cheprueckas TOBEPXHOCTh
6.2 PacnioznaBath Tena BpamieHus (IWIMHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI MOTYYEHUS TEJ BpaLCHUS
6.4 KnaccudunmpoBats B3aiMHOE pacroiokeHue chepbl U MI0CKOCTH

OnepupoBaTh MOHATUAMU: IIAPOBOMl CETMEHT, OCHOBAHHE CETrMEHTA,
6.5 BBICOTA CETMEHTA, I1IAPOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJI0s, BHICOTA
1IapOBOIO CJIOS, IIAPOBOM CEKTOP

Boruncnare 00beMbl M IUIOIIAAM MOBEPXHOCTEH TEN BpallleHHUS,

6.6
TEOMETPUIECKUX TeJl C IPUMEHEHUEM (HOPMYJT

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BIIMCAaHHBIA B cdepy
6.7 Y OMMCAaHHBIA OKOJIO cdepbl, cepa, BIHUcaHHAs B MHOTOTPaHHUK WM
TEJO BpaIICHUS

Beaucnaate  cOOTHOILICHHUS MCXKAY IUIomaasasMMu  IMOBCPXHO cTei

6.8
1 00bEMaMU MOJJOOHBIX TEI
6.9 N300pakaTh n3ydaeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM ITPOCTHIX
) YePTEKHBIX HHCTPYMEHTOB
BrInonHATh (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX
6.10 00BbeMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TeI

BpaliCHUA

W3Bnekarb, MHTEPIPETUPOBATh U MPEOOPA3OBBIBATH HH(OPMAIIHIO
6.11 0 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTaBICHHYIO Ha
yepTexkax U pUCYHKaX

[IpumensaTh F€OMETPUYECKHUE bakThI TUISL pereHns
6.12 CTEPEOMETPUYECKUX 3aJay, IPEANOJIararmlliuX HECKOJbKO IIaroBs
pelleHus], €ClIU YCIOBUS IPUMEHEHHUSI 3a/1aHbl B IBHOM (hopme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BrimonHaTe I[GﬁCTBPIH CJIOKCHHS BCKTOPOB, BBIYMTAHHA BCKTOPOB

6.14 Y YMHOXEHUS BEKTOPA HA YUCI0, OOBICHATh, KAKHMH CBOMCTBAMY OHU
o0J1aaroT
6.15 [IpuMeHATH PaBWIIO MapAIUICIICTIUIIEIA IPU CIIOKEHUU BEKTOPOB
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6.16

OnepupoBath MOHATUAMU: JAEKapTOBBI KOOPAUHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yyrojll MEXAY BEKTOPAMH, CKaJSIPHOE IPOU3BENECHUE BEKTOPOB,
KOJUTMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaxoauTe cymMMy BEKTOPOB U MPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJl
MEXAY BEKTOpaMH, CKaISIpHOE TIPOU3BEICHHE, PACKIAIbIBATh BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3allaBaTB IIJIOCKOCTb YPaBHCHUEM B JICKapTOBOfI CUCTCMC KOOpAWHAT

6.19

Pemare mnpocreimmne TreoMeTpUUYECKHME 3aJauyd HAa NPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METOIA

6.20

Pemarn 3aJa4yu Ha JO0Kas3aTCJIbCTBO MATCMATHYCCKUX OTHOILICHUM
N HaxO0XACHUC TICOMCTPUYCCKUX BCJIIMYHUH 110 06pa3uaM NI
AJIropuTMam, INpUMCHAA  HU3BCCTHBIC  MCTOAbI IIpU  PCIICHUU
CTaHIAPTHBIX MAaTCMATHUYCCKHUX 3a/1a4

6.21

[IpuMensaTs mpocTEdIME NPOrpaMMHBIE CPENCTBA M AJIEKTPOHHO-
KOMMYHHUKAallHOHHBIE CHCTEMBI NPHU PELUICHUH CTEPEOMETPUUYECKHUX
3a1a4

6.22

[IpuBOANTE pUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE
Y KW3HU, PACIIO3HABATh MPOSIBJIICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE

6.23

[IppuMeHATP TNOJydEHHBIE 3HAHMS HAa IPAKTHKE: aHAJIU3UPOBATH
peanbHbIE CUTYyallUM W MPUMEHATh U3YYEHHBIE MOHATHUS B IPOLIECCE
MOMCKA PEIICHUS MaTeMaTH4YeCKh CQPOPMYIHPOBAHHON MpPOOIEMBI,
MOZEIUPOBATh  PEAJIbHBIE CUTyallUd HA  S3bBIKE TE€OMETpPHH,
UCCIENOBAaTh  IIOCTPOEHHBIE  MOAEIM  C  HCHOJB30BAHHUEM
TreOMETPUYECKUX TOHITHM W TEOpeM, ammapara aireOpbl, pelaTh
IIPAaKTUYECKUE 3aJa4M, CBA3AHHBIE C HAXO0XKJACHUEM I'€OMETPUYECKUX
BEIINYUH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon [IpoBepsieMBlil AIEMEHT COACPKAHUS
1 Uucna v BBIUHUCICHUA
1.1 HarypanbHseie u niensle yncna. [Ipu3Haku qenmmMoCcTH HenbIX YUces
1.2 Crenens ¢ paluoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHU
1.3 Jlorapudm uncna. JlecsTuunble 1 HaTypajJbHbIE JOTapu(pMBbI
2 YpaBHEHHUs U HEPABEHCTBA
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2.1 [IpeoOpazoBaHue BbIpaXKEHUH, COAEPHKAIINX JTOTapU(MBbI
59 [IpeoOpa3zoBaHue BBIPpAKEHUH, COJIEPXKAIIMUX CTENEHU C PAUOHAIBHBIM
' nokazaTeyieM
2.3 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 IlokazaTenpHbIE YpABHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuyeckre ypaBHEHHUSI U HEPABEHCTBA
26 Cucrtembl TMHEHHBIX ypaBHEHUH. PerieHne npukiaiHbixX 3a/1a4 ¢ MOMOIIbIO
' CUCTEMBI JIMHEHHBIX YPaBHEHUN
2.7 CucreMbl U COBOKYITHOCTH PALIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
[IpumeHenue  ypaBHEHMI, CHCTEM W  HEPAaBEHCTB K  PELICHUIO
2.8 MaTeMaTUYECKUX 3aJa4 U 337a4 U3 pa3IudHbIX 00JacTel HAYKU U peanbHOU
KU3HH
3 OyHKIMHU U TpaduKh
Oynkuusa. Ilepuoanueckue ¢dynkuuu. [IpomMexXyTKM MOHOTOHHOCTH
3.1 ¢byskuuu.  Makcumymbl W MUHMMYMBl  QyHKumu.  HaunOonbiuee
Y HalMEHbIllee 3HaUeHHE (PYHKIMU HA TIPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U rpapuKu
33 [lokazarenbHas u norapupmuyeckas QyHKIUU, UX CBOMCTBA U rpauKu
34 Hcnonb3oBanue rpadukoB QYHKIHN 11 pelieHUs] YPABHEHHUN U JIMHEHHBIX
' CUCTEM
Hcnonbs3zoBanne rpadukoB (GYHKIUNA [O7s HCCIEJOBAHUSA IPOIECCOB
3.5 M 3aBHCUMOCTEHN, KOTOPBHIE BO3HUKAIOT MPHU PELUICHUM 3a7a4 U3 APYTHX
y4EOHBIX MTPEAMETOB U peabHOM )KU3HU
4 Hauvana MaremMaTnueckoro aHanmsa
4.1 HenpepeiBabie ¢pyHKITMNA. MeTox HHTEPBAIOB JIJIS PEIICHUST HEPABEHCTB
49 [MpomsBoanast ¢Qynkuuu. [eomerpuueckuii W (PU3NYECKUNH  CMBICH
' MIPOU3BOTHOM
43 [IpousBonHble  3neMeHTapHbIX  (QyHKuuid. DopMmynbl  HaXOXKACHUS
' IPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeHeHne Npou3BOAHONW K HCCIEIOBAHUIO (PYHKIIMII HA MOHOTOHHOCTb
4.4 | um okctpemyMbl. HaxoxzaeHue HamOONbIIEr0O M HAMMEHbBILErO 3HAUYEHUS
GYHKIIUM HA OTpE3Ke
IIpuMeHeHne MPOU3BOAHOM Ul HAXOXKIACHUsS HAWIY4YUIEro pelIeHUs
4.5 B MPUKJIAIHBIX 3a[a4ax, I ONPENEIICHUs] CKOPOCTH Mpolecca, 3aJaHHOTO

dhopmyoi umm rpagukom
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4.6

[lepBooOpa3znas. Tabnuia mepBooOPa3HBIX

4.7

Wuterpan, ero reoMmerpuyeckuii M (U3MYECKUN CMbICH. Bpruncinenue
uHTerpaia no ¢popmyne Hetorona — Jleiibuuia

Teopust BEpOSITHOCTEN U CTATUCTHUKA

5.1

UucnoBble XapakTEPUCTUKUA  CIIYYaWHBIX BEJIMYHMH: MAaTEMAaTUYECKOE
OKUJAHUE, JUCIIEPCHUS U CTAaHIAPTHOE OTKJIOHEHUE. [Iprumepsl nprumMeHenus
MaTEMaTUYECKOTO OXKUJAHUSA, B TOM YHCIE B 3aJayax M3 ITOBCEIHEBHOM
KU3HU. MaTemaTudyeckoe OXHJaHWEe OWHAPHOM CIIydailHOM BEJIMYUHBI.
MaremaTn4ecKoe O)KUAAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MareMaTuueckoe
OKUJAaHUEe W  JUCIEPCUS  TEOMETPUYECKOTO W OMHOMHAIBLHOTO
pacrpeeeHun

5.2

3aKkoH OOJIBIIMX YWCET W €ro pojb B HayKe, NPUPOAE U OOIIECTBE.
Bri00opouHBbIil MEeTO/ UCCIeI0BaHUN

53

[Ipumepbl HENpepbIBHBIX CIIy4alHbIX Bedu4yuH. [loHSATHE O IUIOTHOCTH
pacnpeneneHus. 3aaayu, NPUBOISIIME K HOPMAaJIbHOMY PpaclpeleeHHIO.
[loHsiTHE O HOPMAILHOM paclpeeIeHUN

I'eomerpus

6.1

[Munmuaapudeckas MTOBEPXHOCTb, oOpa3yroriue ITAIMHAPUIECKON
MMOBEPXHOCTH, OCh IHMJIMHAPUYECKOW MOBEpXHOCTH. {unmmHAp: oCHOBaHUS
1 OOKOBasi TOBEPXHOCTh, 00Pa3yIoIias U OCh, IUIOMNIaAbL OOKOBOM M IOTHOM
MTOBEPXHOCTH

6.2

Konunueckass moBepXHOCTb, 00pa3yroliie KOHUYECKOW TMOBEPXHOCTHU, OCh
YW BEpUIMHA KOHWYECKOM NOBEpXHOCTU. KOHYC: OCHOBaHME W BEPIIMHA,
oOpa3zyro1ias ¥ 0Ch, IJIO0IIAIb OOKOBOM U TIOJIHON MOBEPXHOCTH. Y CEUCHHBIM
KOHYC: 00pa3yroIlire 1 BbICOTa, OCHOBAaHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: UeHTp, paauyc, AUAMETpP, IJIOLAAb MOBEPXHOCTU CREpHI.
B3anmHoOe pacmonokeHne cdepbl U TIIOCKOCTH, KacaTeidbHasl TUIOCKOCTb
K cdepe, miomaab chepbl

6.4

I/I306pa)K€HI/IC TCJI BpallICHU:A Ha ITIJIOCKOCTH. Pa3B€pTKa NUJINHAPA U KOHYCa

6.5

KoMmOuHanuu Ten BpalieHUuss W MHOTOTPAaHHUKOB. MHOrorpaHHUK,
OMUCaHHbIN OKOJO cepsl, chepa, BIUCaHHAS B MHOTOTPaHHUK, UK TEJIO
BpAILCHUS

6.6

[Tonstue 06 o0beme. OcHOBHBIE CBOMCTBA 00HEMOB Teil. Teopema 006 00beme
IPSIMOYTOJILHOTO TapajuieNenuriesia u ciaeacTBus u3 nee. O0beM UIMHIPA,
koHyca. O0BeM 1apa 1 mioaab chepbl
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6.7

[lono6ubie Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXIY IUIONIaAsIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX TEJ

6.8

Ceuenus mwivMHApa (MapavieIbHO W TEPIEHIUKYISIPHO OCH), CEUEHUS
KOHyca (mapajijielbHO€ OCHOBAHMIO M TMPOXOJAIEE Yepe3 BEpIIMHY),
CEUeHHMs I1apa

6.9

BekTop Ha MII0CKOCTH U B TpocTpaHCTBE. CI0XKEHNUE U BBIMUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Yuciao. Pa3noxkeHue BeKTOpa II0 TpEM
HEKOMIUIaHapHbIM BekTopam. [IpaBuno napamienenunena. Pemenue 3anaq,
CBSI3aHHBIX C MPUMEHEHUEM TTPaBUJI ICUCTBUM C BEKTOpaMHU

6.10

[IpsimoyrosibHass cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel
BekTopa. [Ipocrelimue 3amaun B KoopAWHATaX. YTojl MEXKIY BEKTOpamHu.
CkansipHoe Mpou3BeeHUE BEKTOPOB. BriuncieHue yriioB Mexay IpsMbIMU
U 1IockocTIMU. KoopauHaTHO-BEKTOpPHBIM  METON MpU  pEUICHUU
reOMETPUYECKUX 3a7a4
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NEPEYEHD (KOJU®PUKATOP) IPOBEPSIEMbIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUSA U DJIEMEHTOB
COJEPXKXAHUS IO MATEMATHUKE

Jl7is IpoBeIeHNsT €IMHOTO TOCYJApPCTBEHHOTO dK3aMEHa M0 MaTeMaTuke (Jaunee —
EI'D mno wmaremaTuke) wucCHonb3yercd mnepedeHb (KoaudukaTop) MNpOBEpsSEMbIX
TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeNbHOW MPOTpPaMMbI
cpenHero obmiero oOpa3oBaHMsl U 3JeMEHTOB cojepxkanus. [lpu mposenenun EI'D
0 MaTeMaThKe 0a30BOT0 YPOBHA U3 mepedHs (Koaudukaropa) BRIOUPAIOTCS MO3UIINH,
COOTBETCTBYIOIIUE (enepanbHOl paboyelt mporpamme Io MaTeMaThke (0a30BBIi
YPOBEHB)

IIposepsiembie Ha EI'D mo MmareMaTHKe TPe0OBAHUSA K Pe3yJbTAaTaM OCBOCHUS
OCHOBHO#1 00pa30BaTe/IbLHOM NPOrPaMMBbI CpeAHero 001ero oo0pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHUSA K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
IIPOBEPSIEMOI0 OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMBbl CPEAHETO OOILEro
TpeOOBaHUS oOpa3oBaHus
1 Branenne Merogamu A0Ka3aTeNbCTB, aJTOPUTMAMU PEIICHUS 3a/1ad4;

yMeHHE (POpMyIMpOBaTh M ONMEPUPOBATH MOHITHSAMU: OMPEICICHUE,
aKkcHoMa, TeopeMa, CIICJACTBUE, CBOMCTBO, MPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCWJIbHBIC  (OPMYJIMPOBKH;  NPUMEHITH  HMX;  yYMCHHE
dbopMynrpoBaTh OOpaTHOE ¥ TMPOTHBOIIOJIOKHOE YTBEPXKICHHE,
MPUBOJUTH TIPUMEPHl U KOHTPIPUMEPHI, KCIOIB30BATh METO]
MaTeMaTU4IeCKOn WHIYKITUY; MIPOBOANTH JI0Ka3aTeIbHbIC
pacCyKJeHUs TpU pEIICHWH 3a]ad, OICHHBATh JIOTHYECKYIO
MPAaBWIBHOCTh PACCYXKICHUH; YMEHHE OIECpUPOBATh TMOHATHIMMU:
MHOXKECTBO, ITOJIMHOYKECTBO, OIEpaIliy HajJ MHOXXECTBAMH, YMCHHUC
WCIIOJIb30BaTh TEOPETUKO-MHOXKCCTBEHHBIM armapar i OIHCAHHS
PEATbHBIX TIPOIIECCOB W SIBICHUH W MPHU PEIICHUH 33]1a4, B TOM YHUCJIIC
U3 JIPYTHX Yy4eOHBIX MPEIMETOB; YMEHHE ONEPHUPOBATH MOHATHIMHU:
rpad, cBA3HBIMN rpad, nepeBo, LUUKI, Ipad Ha IMIOCKOCTU; YMEHHE
3aJaBaTh M ONHCBHIBaTh  Tpadbl  pPa3IMYHBIMH  CIIOCO0aMH;
UCIOJIb30BaTh Tpadbl MPU PEIICHUH 3a7a4

2 YMeHue onepupoBaTh NOHITUSAMU: HATypaJbHOE YUCIIO, LIET0E YHCIIO,
CTENEHb C LEJNbIM II0Ka3aTeseM, KOPEHb HATypalbHOM CTEIICHH,
CTEIIECHb C PALIMOHAJIBHBIM I1OKA3aTENIEM, CTEIIEHb C AEHCTBUTEIbHBIM
nokaszaTeyieM, Jorapupm Uucia, CHHYC, KOCHHYC U TaHTEHC
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MIPOU3BOJILHOTO YHCJIA, OCTATOK MO MOMAYIIO, palldOHAJIbHOE YHUCIIO,
UPpPALMOHAIBHOE  YKCJIO, MHOXECTBA  HATypajbHBbIX,  IICJbIX,
palMOHATbHBIX, JEUCTBUTEIBHBIX 4YHCEN; YMEHUE HCIOIb30BaTh
MPU3HAKY JIETUMOCTH, HAUMEHBIINNA OOIIUHN ACIUTENIb U HAUMEHBbIIIEEe
oO11iee kpaTHoe, anropuT™ EBKiMa npu peiieHuu 3a/1a4y; 3HakOMCTBO
C pa3IMYHBIMH TO3UIIMOHHBIMU CHUCTEMAaMH CUHUCJIIEHUS, YMEHUE
BBITIONTHATh BBIUMCICHUE 3HAYCHUN M MPeoOpa3oBaHUsSI BBIPAXKEHUMN
co creneHsMH W Jorapudmamu, mpeoOpazoBaHUs  JTPOOHO-
palMOHATBHBIX BBIPAXKEHUM; YMEHUE ONEPUPOBATh TMOHSITUSMH:
MOCIIEA0BATENbHOCTD, apuMeTHUecKast Iporpeccus, FreoMeTpruiecKas
nporpeccusi, 0ECKOHEUHO yObIBaIOIIasi TeOMETpUUEcKasi Mporpeccus;
YMEHHE 3a/1aBaTh IOCIEAOBATEIILHOCTH, B TOM YHUCJE C IMOMOIIbIO
PEKYppEHTHBIX  (GOpPMYJ; yYMEHHE  ONEpPUpPOBaTh  TMOHSATUSMH:
KOMILIEKCHOE YHCJIO0, COINPSKEHHBbIE KOMIUIEKCHBIE YHUCIa, MOIYJb
U apryMeHT KOMIUICKCHOTO 4YHCia, (opMa 3amuch KOMIUIEKCHBIX
yucen (reoMeTpuyeckas, TPUTOHOMETPUYECKAsT M anreopandeckasi);
YMETh MPOU3BOJUTH aprU(PMETUYECKHE NEUCTBUS C KOMIUIEKCHBIMU
YUCIaMU; IPUBOJUTH MPUMEPHI UCIIOIb30BAHMS KOMILIEKCHBIX YHCET;
OMEPUPOBATHh MOHATHUSMU: MaTpuua 2 X 2 m 3 X 3, onpenenuTeb
MaTpULbl, TEOMETPUUECKUN CMBICI ONPEACTUTENS

YMeHune onepupoBaTh NOHATHAMU: PALMOHAJIbHBIEC, UPPALIMOHAIbHBIE,
MOKa3aTelbHbIE, CTENCHHbIE, Jorapu(MUIecKue, TPUTOHOMETPUIECKHE
YPaBHEHUsST W HEPABEHCTBA, HMX CHCTEMbI, YMEHUE OINEPUPOBATH
MOHATUSIMU: TOXJIECTBO,  TOXKJIECTBEHHOE  IpeoOpa3oBaHUeE,
YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUW U HEPABEHCTB,
PaBHOCUJILHOCTh YPABHEHUH, HEPABEHCTB U CUCTEM; YMEHHE PEIIATh
YPaBHEHHUS, HEPABEHCTBA W CHUCTEMbI C TIOMOILIBIK Pa3IMYHBIX
IIPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
MIPUMEHATh YPAaBHECHUS, HEPABEHCTBA, MX CHCTEMBI I PELICHUS
MaTeMaTUYeCKUX 3aJad W 3aJady W3 PA3IMYHBIX 00JIacTed HayKH
Y PEaIbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMU: (YHKIHS, YETHOCTh (DYHKIIUH,
NEPUOIUYHOCTh (DYHKIIMH, OTPAaHUIECHHOCTh (PYHKIIMH, MOHOTOHHOCTh
byHKUIMH, DHKCTpeMyM (YyHKIHMHM, HauOoJsipllleeé M HaWMEHbIEe
3HaueHUs (QYHKIMA HA TMPOMEKYTKE, HempepbiBHAsS (QYHKIIHS,
acuMMTOThl Tpaduka (YHKIMM, TIepBas W BTOpas IPOU3BOJIHAS
GYHKIIMYA, TEOMETPUYECKHM U (PU3UYECKUN CMBICT MPOU3BOIHOM,
nepBooOpa3Hasi, ONpEACJICHHBI HMHTErpajg; yMEHHE HaXOAWUTh
acCUMNTOTHI Tpaduka (YHKIHHM, YMEHUE BBIUHUCISATH MPOW3BOJHEIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO M KOMITO3UIINH (DYHKIIHH, HAXOAUTh
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ypaBHEHUE KacaTelbHOW K Tpapuky (yHKIUH; YMEHHE HaXOIUTh
IPOU3BOJIHBIE BJEMEHTapHbIX (YHKLHI; YMEHUE HCIOIb30BaTh
IPOU3BOJIHYIO I MCCIEeNOBaHUA (DYHKLMM, HAXOIUTh HAUOOJbIIHE
Y HauMEHbIIME 3HaYeHUs (QYHKUUN; CTPOUTh I'papKd MHOTOUJICHOB
C MCMOJb30BAHUEM allllapaTa MaTeMaTUYECKOr0 aHain3a; MPUMEHSTh
OPOM3BOAHYIO  JJIi  HAXOXACHHUS  HAWIYdLero  perieHHs
B MNPHUKJIAJHBIX, B TOM UHCJIE€ COLUAIbHO-IKOHOMHYECKUX
U (U3MYECKUX 3aJjavyax; HAXOIWUTh IUIOMATA U OO0BEMBI (QUTYD
C TOMOIIBI0O HHTErpajia; MPUBOAUTH MPUMEPHI MaTEMaTUYECKOTO
MOJIETUPOBAHMS C TOMOIIBIO U PepeHInanbHbIX YPaBHEHUM

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk (yHKIUH, oOpaTHas
GyHKIMS, KOMIO3ULIMS GYHKINNA, TUHEHHAs QyHKIUS, KBaJApaTHIHas
byHKIMSA,  panoHaibHas — (GYHKUOMS,  CTeneHHas  (QyHKIus,
TPUTOHOMETPUYECKUE (YHKIUH, OOpAaTHbIE TPUTOHOMETPUUECKHE
(GyHKIMM, TOKa3aTelbHas M JorapupmMuyeckas (yHKIHU; yMEHUE
CTPOUTD rpaUKU U3Y4EHHBIX (YHKIIHH, BHITIOIHATH TPeoOpa3oBaHus
rpaukoB pyHKIMI, UCIIOJIB30BAaTh IPpapUKM 17151 U3yUEHUS POLIECCOB
¥ 3aBUCUMOCTEH, NP PEIICHNUH 33]a9 U3 JPYTUX Y4eOHBIX IPEIMETOB
M 3a7a4 W3 PEaNbHOH KU3HU; BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTHU
MEXJly BeIMYMHAMH; UCIOJIb30BaTh CBOMCTBA U rpaduku (yHKIMIM
JUId pEIIeHUs YpaBHEHUM, HEPaBEHCTB M 3a/Jad C MapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PpEIICHUM
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHHe pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX THUIOB (B TOM YHUCIE HA
IPOIIEHTHI, J0JM U YacTH, Ha JABMKEHUE, paboTy, CTOUMOCTh TOBapOB
U yCIyr, HaJOr", 3a7auyd M3 OOJacTH yNpaBICHUS JIUYHBIMH
U CEMEWHbIMU (UMHAHCAMM); COCTaBJISTh BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJadd, HCCIEI0BaTh
NOJy4YEHHOE PELIEHUE U OLICHUBAThH MPaBAONOI00HOCTh PE3yNIbTATOB;
YMEHHME MOJEIAPOBATh PEAJIBHBIC CUTYAllMH Ha SI3bIKE MATEMaTHUKH;
COCTaBJIATh BBIPAXKECHHUsI, YPABHCHHs, HEPABEHCTBA U HMX CHUCTEMBI
II0 YCIOBHUIO  3a7a4d, HCCIEAOBATb IIOCTPOEHHBIE  MOJENIH
C WCHOJb30BAaHWEM  almapara  ajureOpbl, HMHTEPIPETHUPOBATH
IIOJIyYEHHBIN PE3yJIbTAT

YMeHue onepupoBaTh TMOHATUSAMU: CpeAHee apupMeTHuuecKoe,
MeJlnaHa, HanOoJIblllee U HAUMEHbIIIee 3HAUEHU s, pa3Max, TUCIIePCus,
CTaHJAApTHOE OTKJOHEHHE YHUCIOBOrO Ha0Opa; yMEHUE H3BJIEKATh,
WHTEPIPETUPOBATh WH(OpPMAIUIO, TPEACTAaBICHHYIO B TaOIHUIaX,
HAa JuarpaMMmax, rpadukax, OTpaKalollyl0 CBOWCTBA pPEaTbHbIX
MPOIECCOB U SIBJICHUH; TPEACTABIATh HH(GOPMAIHUIO C TTOMOIIBIO
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TAaOJIUI M JUarpaMM; HCCIEN0BaTh CTaTUCTHUUECKHUE JaHHBIEC, B TOM
YuCli€ C MPUMEHEHUEM TIpauyecKuX METOJO0B U DJIEKTPOHHBIX
CpEACTB; TpaUUECKH MCCIEN0BaTh COBMECTHBIE HAOIIONCHMUS
C IOMOIIBIO UarpaMM pacCEUBAHUS U JIUHEUHOW PETPECCUU

YMeHue oneprpoBaTh NOHATHUAMU: CIYYalHBIA OIBIT M CIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYaHHOTO COOBITHS; YMEHUE BBIYHUCIATH
BEPOSITHOCTh C UCIOJIb30BAHUEM T'paUueCKUX METOJO0B; MPUMEHSThH
(bopMyIIbl CIIOXKEHUSI U YMHOKEHHUS BEPOSITHOCTEH, (hOopMyny MOTHOU
BeposSTHOCTH, (Qopmyny beprymm, komOuHaTOpHBIE  (HAKTHI
U (OpMYIIbI; OLIEHUBATh BEPOATHOCTU PEANbHBIX COOBITHI; yMEHHE
ONEPUPOBATH MOHATUSAMM: ClIydalHas BEJIMYMHA, PACIPEIACICHUE
BEPOSATHOCTEM, MAaTeMaTU4YECKOe O’KMJIaHUE, JUCIIEPCUS
U CTaHJAPTHOE OTKJIOHEHHE CIIyYalHOM BETUYMHBL, (QYHKIHUH
pacmpeieieHuss Y IUIOTHOCTH PABHOMEPHOIO, I0KAa3aTeIbHOTO
U HOPMAQJIBHOIO pAaCIpENEIICHNd; YMEHHE HCIOJIb30BaTh CBOMCTBA
WU3YYEHHBIX paCHpeleleHuN Uil pelIeHus 3aaad; 3HaKOMCTBO
C TMOHATUAMM: 3aKOH OOJNBIIMX 4YHCEI, METOJAbl BBIOOPOYHBIX
WCCIIEN0BAaHNN;, YMEHHE IPUBOAUTH NIPHUMEPBI NPOSBICHUS 3aKOHA
OOJBIIMX YKCET B MPUPOJHBIX U OOIIECTBEHHBIX SIBIICHUSX; YMEHUE
ONEpUPOBATH  IOHATUAMHU: COUYETAHUE, IIEPECTAHOBKA, YHUCIO
COUETAaHWM, YHCIO TEePEeCTaHOBOK; OWHOM HpbloTOoHa; ymeHue
OPUMEHATh KOMOMHATOpPHBIE (DaKThl M PACCYKIEHUS AJIS PELICHUS
3aja4; OIICHUBATh BEPOSTHOCTU PEATbHBIX COOBITHI; COCTaBISATH
BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH NOJITYYEHHBIN PE3YJIbTAT

YMeHHe oOonepupoBaTh IMOHATUSMM: TOYKa, NpsIMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yria, IUIOCKHA yrodi,
JBYTPaHHBIM YroJl, TPEXI'PAHHBIA Yroj, CKPEIIMBAIOIINECS MPSMBIE,
NapayIeNIbHOCTh U NEPIEHAUKYISIPHOCTH MPSAMBIX U IIIIOCKOCTEH, Yol
MEXAY MPSIMBIMHU, YTOJ MEXAY MPSMON U IMJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSAIMH, PACCTOSIHUE OT TOYKH JO TUIOCKOCTH, PAacCTOSHHE
MEXAY NpSIMBIMH, pPACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHE
UCTOJIb30BaTh MPHU PELICHUHU 3a]ad W3Y4YCHHbIE (DAaKThI U TEOPEMBI
IUIAHUMETPUH; YMEHUE OLIEHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIEro
MUpa;  CTPOMTh  MarTe€MaTUYeCKHe  MOJEIA C  MOMOIIBIO
FEOMETPUYECKUX MOHSITUN W BEIUYMH, PELIaTh CBSA3aHHBIE C HUMH
MPaKTUYECKUE 3a/1a4H

10

YMeHue onepupoBaTh NOHATUSMU: TUIOMIAAb PUIYpBI, 00bEM (DUTYDBI,
MHOTOTpaHHHK, TPAaBUJIHBIN MHOTOTPaHHUK, CEUEHINE MHOTOIPaHHHKA,
Ky0, Mapajuiefienuriel, mpu3Ma, nupamuaa, Gurypa u MOBEPXHOCTb
BpaIlleHHs, MIWIUHIP, KOHYC, Imap, cdepa, miomanb chepbl, TUIOMab
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MOBEPXHOCTU MHUPAMUJIbI, MPU3MbL, KOHYyCa, IIIMHApPA, 00BEM Kyoa,
PSIMOYTOJIBHOTO MapajuIeIeNuIleaa, MUpaMUIbl, TPU3MBbI, HJIMHAPA,
KOHYyCa, 11apa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa W IMIIMHAPA,
napajyie/ibHble OCM WJIM OCHOBAaHHUIO, CEUYEHHE I1apa, IUIOCKOCTb,
Kacaromascs cgeppl, IMIMHApPA, KOHYCA; YMEHHE CTPOUTh CEYEHHE
MHOTOT'paHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH
BPALLEHHS, UX CEYEHM S, B TOM YHMCIIE C TOMOLIBIO JJIEKTPOHHBIX CPE/CTB;
yYMEHHE IIPUMEHSThH CBOMCTBAa FT€OMETPUUECKUX (DUTYpP, CAMOCTOSITEIbHO
dbopMyTHpOBaTh ONpeIeTeHNs H3ydaeMbIX (PUTYD, BBIIBUTATh TUITIOTE3bI
O CBOMCTBaxX M MPU3HAKAX F€OMETPUUECKUX (PUryp, 0OOCHOBBIBATH WU
OIpoBepraTb MX; YMEHHE [MPOBOAUTH KIACCUPUKAIMIO (UTYp
0 pa3IMYHbIM MIPU3HAKAM, BHITOIHATh HEOOXOIUMBIE TOTIOHUTEIbHbIE
HOCTPOEHHUSI

11

YMeHue omepupoBaTh TOHSATHSMHU: JBHKCHHE B TIPOCTPAHCTBE,
napajuieIbHBIN IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH | B IIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE MOAOOHMsS, MOAOOHBIE (PUTYPHI, YMEHHUE
pacrno3HaBaTh paBHBIC U MOJOOHBIE (DUTYPHI, B TOM YHCIE B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; UCITOJIb30BaTh TEOMETPUICCKHNE OTHOIICHHUS
NP PEIICHUN 3a7a4;, HAaXOAUTh TEOMETPUUYSCKHUE BEIMYHMHBI (JJTMHA,
yroJ, TUIolaab, 00beM) MpHU PEIICHWU 3a7a4 W3 JAPYTUX y4eOHBIX
NpeIMETOB W M3  pealbHOM  JKM3HU; YMEHHUE  BBIYUCIATH
T€OMETPUYECKUE BEJIMYHUHBI (IJTUHA, YTOJI, IJI0MIalb, 00BEM, TIOMATh
MOBEPXHOCTH), MCIOJB3Ysl M3Y4YCHHBIE (POPMYJIBI U METONBI, B TOM
Yyucie: IUIONIaAb IOBEPXHOCTH MHUPAMUIbI, TPU3MBI, KOHYCa,
HWJIUHIpa, IUIomaab cdepel; 00beM Kyba, MTPSAMOYTOJILHOTO
napajijielienuIieia, TUPaMUIbl, TPU3MbI, IHJIUHApPA, KOHYcCa, Imapa;
YMEHHUE HaXOAUTh OTHOIIEHHE 00bEMOB MOIO0HBIX PUTYP

12

YMeHne onepupoBaTh  IMOHATHUSAMHU: IPAMOYIOJIbHAs  CUCTEMa
KOOPAUHAT, BEKTOP, KOOPAUHATHI TOYKHU, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOpPAa HA YMUCIO, PA3JIOKECHUE BEKTOpa
1o 6a3ucy, CKaIIipHOE MPOU3BEACHNE, BEKTOPHOE TPOU3BEICHUE, YT O
MEXKY BEKTOPAMU; yMEHUE WCIIOJIb30BaTh BEKTOPHBIN
Y KOOPJAMHATHBIA METOJ IS PEMICHUS TEOMETPUUECKUX 3a7a4 U 3a7a4
JOPYruX y4eOHBIX IPEAMETOB

13

YMeHue BbIOMpaTh MNOAXOASIIMI METON s pEelleHUs 3ajaui;
MOHUMAHWE 3HAYMMOCTA MATEMAaTUKU B H3YYCHUU TPUPOIHBIX
U OOIIECTBEHHBIX MPOIECCOB U SIBJICHUH; yMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMATHUKU B UCKYCCTBE, YMEHHUE NPUBOJNUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUUCKOM H MHUPOBOU
MaTeMaTU4ECKON HAYKH
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HepequL IJIEMECHTOB COACPKaHUs, IIPOBEPSACMBIX HA EI'D no maTtemaTuke

Kon [IpoBepsieMblil 3JIEMEHT COAECPKAHUS
1 Yucna v BEIYUCIICHUS
1.1 Harypanbnsie u uensie yncna. [IpusHaky 1eIMMOCTH HEJIbIX YHCEeIT
1.2 Panmonanbabie unciaa. OOBIKHOBEHHBIC W JACCATUYHBIC APOOH, MPOILICHTHI,
OeCKOHEUHbIE TIEPUOINYECKUE APOOHU
1.3 Apudmernyaeckuit KOpPEHb HATypaJIbHOU CTETICHH. JlencTBus
c apu(pMEeTHUYECKUMU KOPHSIMHU HATypaJIbHOW CTENIEHU
1.4 Crenenp ¢ nensiM nokaszareneMm. CTENeHb ¢ palMOHAIbHBIM MOKA3aTEIEM.
CBolicTBa CTENEHU
1.5 CuHyC, KOCUHYC Y TaHT€HC YUCJIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHIE€HC YUCJIOBOTO apryMeHTa
1.6 | Jlorapudm uucna. JlecaTuunbie U HATypaJbHBIE JOrapru(MbI
1.7 | HeticTBUTenbHBIC Yucia. ApudmMeTHdeckue onepamuu ¢ 1eiCTBUTEIIbHBIMU
yuciaamu. [IpuOnm>keHHbIE BBIUMCIICHUS, MPaBUa OKPYIJICHUS, MPUKUIKA
U OIIEHKAa pe3yJibTaTa BEIYMCICHUI
1.8 [IpeobpazoBanue BbIpaKEHUN
1.9 KommuiekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [enpie u ApoOHO-paAIMOHAILHBIE YPAaBHEHUS
2.2 HNppauuoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckrue ypaBHEHHUS
2.4  |llokazarenpHble U JorapuMUUECKUE YpaBHEHUS
2.5 Lenble u ApoOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEpaBEHCTBA
2.7 [lokazarenbHbIe U JIOrapu(PMUUYECKNE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBeHCTBA
2.9 CucTemMbl M COBOKYTHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapamMmeTpamu
2.11 | Marpuua cucTeMbl TMHERHBIX YpaBHEHUIN. ONpenenuTens MaTPULIbL
3 OyHKIMKU U TpaduKu
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3.1 Oynkuusa, crnocoOsl 3amanus ¢yHknuu. ['padpuk ¢dyHknun. B3aumHO
obparHpie (yHkuMU. YeTHsle M HeueTHble QyHkuuH. [lepuoanueckue
byHKIIUN

3.2 OO6unacTh onpeneneHuss 1 MHOXECTBO 3HaueHu pyHkumnu. Hynmu pyHkumm.
[IpoMexxyTKH 3HAKONOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (PYHKIUU.
MakcumyMbl W MHUHUMYMbI (yHkuuu. Haubonbimiee M HamMmeHblee
3HaueHue (PYHKUIHUU HA IPOMEKYTKE

3.3 CrenenHas (pyHKIMS ¢ HATYpaJIbHBIM M IIEJIbIM TOKa3zaTesneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOpHS n-0il CTeneHn

3.4 | Tpuronomerpuueckue GyHKIUHU, X CBOWCTBA U TpaPUKU

3.5 |Iloka3zarenbHas u Jorapudmuueckas pyHKINU, UX CBOMCTBA U IpadUKH

3.6 Touku paszpbiBa. AcumnToThl rpadukoB ¢QyHkiuid. CBoiicTBa (YHKIUH,
HEIPEPBIBHBIX HA OTPE3Ke

3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCJIE0BAaTEILHOCTEN

3.8 Apudmernueckass U reomerpuueckas nporpeccuu. dopmyna CIOXKHBIX
MPOLIEHTOB

4 Hauvana MareMaTnueckoro aHanusa

4.1 [IpousBonnast pyHkuuu. [Ipon3BoaHbBIE 2IEMEHTAPHBIX (YHKIUN

4.2 [IpumeHeHue NpOM3BOAHONW K MCCIEIOBAHUIO (PYHKIIMIT HA MOHOTOHHOCTH
U SKcTpeMyMbl. HaxoxaeHue HauOONbIIEr0 M HAMMEHBIIETO 3HAYCHUS
(GyHKUIMU HA OTpE3Ke

4.3 | IlepBooOpa3nas. Murerpan

5 MHoOXecTBa U JIOTUKA
5.1 MHO€eCTBO, onepaluu HaJl MHOKeCcTBaMU. J(narpammel Jitsiepa — Benna
5.2 | Jloruka

6 BeposiTHOCTB U cTaTUCTUKA

6.1 OnwucarenbHas CTaTUCTHKA

6.2 | BepostHOCTh

6.3 | KomOunaropuka

7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsitMbI€ M TIOCKOCTH B MPOCTPAHCTBE
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7.3 | MHOrorpaHHUKHA
7.4 | Tema u NOBEPXHOCTU BPALLICHUS
7.5 KoopanHaTel 1 BEKTOPBI
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