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MHNOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma npodunsHoro kypca « Marematuka» s 10-11 kimacca cocraBieHa
Ha OCHOBE CJIEYIOLINX HOPMAaTUBHO — IIPABOBbIX JOKYMEHTOB:
*@enepanbHblii 3akoH «O6 oOpasosanun B Poccniickoit @enepaunmy (ot 29.12. 2012 . Ne 273 -
®3);
*@enepanbhblii 3akoH ot 01.12.2007 r. Ne 309 (pen. ot 23.07.2013 r.) «O BHECEHUH H3MEHEHUI
B OTZEJIbHBIE 3aKOHOAATENbHBIE akThl Poccuiickoit Pdenepanuu B 4aCTH H3MEHEHUS U CTPYKTYPhI
I'ocymapcTBeHHOrO 00pa30BaTENBHOTO CTAHIAPTAY,
IIpuka3z Munobpasosanus Poccuu ot 05.03.2004 r. Ne 1089 «O6 yTBep:kneHuu enepasbHOTo
KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOT'O
obmiero u cpenHero (OaHOro) 00Iero oOpa3oBaHUY,
IIpuka3z MunobpHayku Poccun or 31.03.2014 r. Ne 253 «O0 yTBep:)kaeHun ¢enepaibHOro
nepedHst yueOHUKOB, PEKOMEHIYEMBIX K HCTIOIb30BAHUIO MIPU PEATU3ALUN HMEIOLITIX
rOCYAapCTBEHHYIO aKKPEOUTALNIO 00pa30oBaTebHBIX MPOrPaMM HadyaJIbHOTO O0OLIero,
OCHOBHOT'O 00111eT0, cpenHero oduiero 00pa3oBaHus »;
IIpukas Munobpasosanus Poccuu ot 09.03.2004 r. Ne 1312 «O6 yTBep:kneHuu enepasbHOTo
6a3ucHOro yueOHOTO MJIaHa U MPUMEPHBIX YUeOHBIX TUIAHOB JJI1 00pa30BaTEeNbHBIX YUPEKACHUN
Poccutickoit @enepaiinu, pealn3yoOIUX IPOrpaMMbl 00IIero oOpasoBaHUsY,
IIpukasz MunancrepcTBa obpasosanus U Hayku Poccuiickoit @enepaunn ot 31 nexabps 2015 r.
Ne 1577 «O BHeceHnHU M3MEHEHHH B (heaepanbHbIi TOCYJaPCTBEHHBIH 00pa30BaTeIbHBIN
CTaHZApPT OCHOBHOTO 0011ero 00pa3oBaHus, yTBEP KASHHBIN MPHUKa30M MHUHHCTEPCTBA
oOpasoBanust u Hayku Poccutickoit @eneparuu ot 17 nekadpst 2010 r. Ne 1897»;
IIpukasz MunancrepcTBa obpasosanus U Hayku Poccuiickoit @enepaunn ot 31 nexabps 2015 r.
Ne 1578 «O BHeceHnu M3MEeHEHUH B (henepanbHblid rOCy JapCTBEHHBII 00pa30BaTENbHBIHI
CTaHIApT cpenHero oduiero oOpa3oBaHusl, YTBEPKACHHBIN PUKa30M MUHHCTEPCTBA
oOpasoBanust 1 Hayku Poccuiickoii @eneparun ot 17 mast 2012 r. Ne 413»
*ABTOpCKas mpumMepHas nporpamma A. I'. Mopakosuua (poduibHbIN ypoBeHb). (Anredpa u
Hauasia MareMaTryeckoro aHanusa. 10-11 kiaccer./ aBT.- coct. LU 3ybapesa, A.I'. Mopaxkosuu
IIporpammer o0rmeodpasoBaTenbHbIX yupexaeHuid. I'eomerpus. 10-11 kmaccert / coct. T.A.
bypmuctposa M.
*Vuebnbiii miaaH MKOY «Kuresxckas COIIy;
Ilonoxenune o padboueii mporpamme MKOVY «Kutexckas COLL».

B coorseTcTBHU ¢ npuHATON KOHIENIMEl pa3BUTHA MaTeMaTHIECKOTr0 00pa3oBaHUs B
Poccuiickoit @enepaunu, MaTeMaTHIecKkoe 0Opa3OBaHHUE PELIAET, B YACTHOCTH, CIENYIOIINe
KJIFOUEBbIE 33/1a4H:

—«MPEAOCTABJIATH KAKIOMY 00y4aOIEMy Csl BO3SMOXKHOCTb JOCTHKEHHSI Y POBHS
MaTeMaTUYECKUX 3HAHUH, HeOOXOUMOTO JIJIsl NallbHEeHINEeH yCIenTHON JKIU3HU B O0IIeCTBEY,
—«obecrmeunBaTh HEOOXOAMMOE CTPAHE YUCJIO BBIMY CKHUKOB, MAaTEMaTHYECKasl IOATOTOBKA
KOTOPBIX TOCTATOYHA ISl MPOOJIKEHHs] 00Pa30BaHUS B PA3IMUHBIX HATIPABICHUSIX U IS
MPAKTUYECKOHN AESITEIbHOCTH, BKJIFOYAs MTPENOJABAHNE MAaTEMATHKN, MATEMAaTUIECKHE
uccienoBanus, padoTy B chepe nHHOPMALMOHHBIX TEXHOJIOTUN U JIP.»;

—«B OCHOBHOM 00111eM H cpeHeM o0mieM 00pa3oBaHUN HEOOXOAMMO MPEIyCMOTPETh
MOJTOTOBKY OOYYarOIINXCsI B COOTBETCTBUH C UX 3AMPOCaMH K YPOBHIO TIOJATOTOBKHU B cdepe
MaTeMaTUYECKOTO 00Pa30OBAHUSY .

CoOTBETCTBEHHO, BBIAEISIOTCS TPU HAIPABICHHS TPEOOBAHUI K pe3yibTaTaM
MaTEeMaTHYECKOr0o 00pa3OBaHUS:
1) mpakTUKO-OPHEHTHPOBAHHOE MaTeMaTH4YeCKoe oOpa3oBaHue (MaTeMaTHKA JIsl JKU3HU);
2) MaTeMaTHKa [T UCIIOJIBb30BaHuUs B mpodeccuy;



3) TBOpUECKOE HaIpaBJIeHUE, HA KOTOPOE HalleNIeHbI Te 00yUaroIuecs, KOTOpble INAHUPYIOT
3aHMMAThCSI TBOPUYECKOH U UCCIIEOBATENBCKON paboTOM B 001aCTH MAaTEMATUKH, (PU3UKH,
SKOHOMHKH U APYTUX 00JIACTSIX.

Henn u 3aga4u, pemaemMblie NPU peain3auu padoueii nporpaMmel,

UzyveHne MaTeMaTUKH Ha CTYTIEHH CPEAHEro od1ero oopasoBanus Ha MPOGUIBHOM
yPOBHE HANPaBJICHO HA JOCTIKEHHE CICAYIOLINX IeJeii:

- (hopMupOBaHKE NPEACTABICHUN O MATEMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH,

CpeACTBE MOACTUPOBAHMS SIBJICHUH U MPOLIECCOB, 00 UAESX U METOJaX MAaTEMAaTHKH,

- Pa3BUTHE JIOTHYECKOTO MBIIIJICHHSI, AITOPUTMUYECKOHN KYJIbTYPhl, KPHTUYHOCTH

MBILIJICHHUSI HA YPOBHE, HEOOXOIUMOM Uil OOYUYEHHS B BBICLIEH IIKOJIE IO COOTBETCTBYOIIEH
CHEUAILHOCTH, B OyAy1Iei mpodecCHoHaTbHON NeITeIbHOCTH,

- OBJIQICHUE MaTEMATHYECKUMH 3HAHUSMHU U YMEHUSIMH, HEOOXOIUMBIMHU B

MOBCEHEBHOM KU3HU, AJIS1 U3YUEHHSI LIKOJbHBIX €CTECTBEHHOHAY YHBIX AUCLIUTUINH HAa 0a30BOM
YPOBHE, JJIsl TOJyueHUs1 00pa3oBaHust B 00JIACTsIX, HE TpeOyomux yriyOaeHHoN
MaTEeMaTHYECKOH MOITOTOBKH;

- BOCIIUTAHUE CPEICTBAMH MATEMATHKH KYJIbTYPbI IMUHOCTH: OTHOLIEHHUS K

MaTEeMaTHKE KaK 4aCTH OOIIEUEeIOBEUECKOH KyJIbTYPhl: 3HAKOMCTBO C UCTOPHEH Pa3BUTHUS
MaTEMaTHKH, YBOJIFOLIUEH MATEMaTHUECKUX UACH, TOHUMAHUS 3HAUUMOCTH MAaTEMATHUKH IS
OO0IIeCTBEHHOT'O MPOTPecca;

- MOATOTOBKY K MOCIEYIeMy TpodeccHOHaIbHOMY 00pa30BaHHUIO HITH
npodecCHOHATBHON NeTETbHOCTH U PUOOPETEHNE MPAKTUIECKOTO OIIbITA IEeATENbHOCTH,
NpeAIecTBY e TpodecCHOHANTBHOM.

Omnpenenenue Mecta 1 poiil yueOHOro Kypca, IpeaAMeTa B OBJIaJeHIH 00YYar0 IIUMHUCS
TpeOOBaHUI K YPOBHIO OATOTOBKH O0YUArOIIHUXCs (BBITY CKHIKOB) B COOTBETCTBHHU C
(benepanbHBIMU rOCY1apCTBEHHBIMU O0Pa30BaTEIbHBIMU CTAHIAPTAMH.

[Ipyn 3ydeHnu Kypca MaTeMaTHKH Ha MPOPIILHOM YPOBHE MPOIOJIKAIOTCS U MOy YAIOT
pa3BUTHE COAEpIKATENbHbIE TMHUN: « Anrebpa», « DyHKIUW», « YpaBHEHHS U HEPABEHCTBAY,
«I'eomeTpus» BBOAUTCS MOnyIb «MaTremaTnueckuil aHanusy. B pamkax yka3aHHBIX
COZIePKATENBbHBIX JINHUH PEeLIatOTCs CICAYIOLTHE 3aXA4H:

- CUCTeMaTH3aLMsI CBEACHHUN O YHNCIIaX;, N3YUSHNE HOBBIX BHIOB YHUCJIOBBIX BBIPAKEHUH U
(bopMyJI, COBEpPIICHCTBOBAHNE MPAKTUYECKUX HABBIKOB U BBIYHCIUTEIbHON KYJIBTYPBI,
pacUIMpeHne U COBEPIICHCTBOBAHNE aNre0panveckoro anmnapara, chOpMHUPOBAHHOTO B
OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHHUE K PEIIEHHI0 MAaTEMATHIECKUX 1 HEMAaTEMaTHYECKUX
3amad;

- pacUIMpeHHe U CHCTEMAaTH3aluus OOIUX CBEACHUN O (PYHKIUSAX, MOMOJIHEHHE Kilacca
U3y4daeMbIX (QYHKIHH, MILTFOCTPALNS ITUPOTHI NPUMEHEHUS (PYHKIMH JIs1 ONHCAHUS 1
U3yUEHHsI PeaTbHBIX 3aBUCUMOCTEH;

- Pa3BUTHE NPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKIX 3aKOHOMEPHOCTSIX B
OKPY’KaroIleM MHpE, COBEPIICHCTBOBAHNE HHTEJUICKTYAIbHBIX M PEUEBBIX YMEHHUHN MTyTEM
oOorammeHst MAaTEMaTHIECKOTO SI3bIKA, PA3BUTHUS JIOTHYECKOTO MBIIIICHNS,

- 3HAKOMCTBO C OCHOBHBIMH HJI€SIMU U METOAAMU MaTEMAaTHYECKOrO aHAIN3a,
CHCTEMaTH3alUs CBEIEHUH O purypax Ha MIOCKOCTH, MHOI'OIPAHHHUKOB M TEJ BPALEHHS B
NPOCTPAHCTBE,

- U3y4YEHHUE CBOHCTB MPOCTPAHCTBEHHBIX TeJ, (POPMUPOBAHNE YMEHUS TPHUMEHSTh

NIOJTy YeHHBIE 3HAHUS [T PELICHUS] TPAKTUIECKIX 3a1aY;

- COBEPIICHCTBOBAHUE NMPAKTHUECKUX HABBIKOB U BBIYUCIUTENBHOMN KyJIbTYPHI,
pacUIMpeHne U COBEPIICHCTBOBAHNE aAre0paniyeckoro anmnapara, chOpMHUPOBAHHOTO B
OCHOBHOH ILIIKOJIE, M €r0 MPUMEHEHHUE K PEIIEHHI0 TeOMETPHUIECKUX 3a1ad.



Oo0mas xapakrepucTuka npeamera «MaremaTuka»

B npodunpaOM Kypce coneprkanne o0pa3oBaHusl, MPEACTABICHHOE B OCHOBHOM IIKOJIE,
Pa3BUBAETCS B CIEAYIOIIMX HAMIPABICHUSAX !

*CHCTEMATHU3aLUs CBEIEHUH O yucniax; (OpMHUPOBAHKE MPEACTABICHUHA O PACIINPEHUN
YHCJIOBBIX MHOJKECTB OT HATyPAJbHBIX 1O KOMIUIEKCHBIX KaK CIIOCOOE IIOCTPOSHUS] HOBOTO
MaTEMaTUYECKOro ammnapara Al peLIeHus 3a/1a4 OKPY KaroIero MUpa U BHyTPEHHUX 3a4a4
MaTeMaTHKH, COBEPIIEHCTBOBAHNE TEXHUKH BbIUUCIICHUIA;

*pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH aNreOpandeckux npeoOpa3oBaHU, perieHus
YPaBHEHUMN, HEPABEHCTB, CUCTEM,

*CHCTEMATHU3ALUS U PACIIUPEHUE CBEACHHN O (PYHKIMAX, COBEPIICHCTBOBAHNE
rpaduuecKux yMeHHu;, 3HAKOMCTBO C OCHOBHBIMHU UIIEIMH M METOAAMU MaTEMaTHYECKOTO
aHanm3a B 00beMe, MO3BOJISIOIIEM UCCIIEIOBATh 3JIEMEHTApHbIE (PYHKIUU U PelIaTh MPOCTEHIINE
reoMeTpuyeckue, GU3NIECKHe U Ipyrue NPUKIIaIHbIe 33124,

*paCIINPEHNE CUCTEMBI CBEIEHHH O CBOHCTBAX IJIOCKUX (DUTYpP, CUCTEMATHYECKOE
M3y4Y€HUE CBOMCTB MPOCTPAHCTBEHHBIX TEJl, PA3BUTHE NPEACTABICHUN O F€OMETPUIECKUX
U3MEPEeHUSIX;

*pa3BUTHE NPEACTABIECHUN O BEPOSATHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B
OKPY’KaroIlleM MUPE;

*COBEPILICHCTBOBAHIE MATEMATHUECKOTO PA3BUTHSI IO YPOBHSI, O3BOJISIFOIIETO CBOOOTHO
NPUMEHSTh U3y4eHHbIE (PAKTBI M METOABI TIPH PEIIEHUH 331a4 U3 Pa3IMUHbIX Pa3esioB Kypca, a
TaK)K€ UCIIOJb30BaTh UX B HECTAHJAPTHBIX CUTYaLMSIX;

*(popMHupOBaHUE CIOCOOHOCTH CTPOHUTDH U MCCIIEAOBATh MPOCTEHIINE MATEMATHIECKHE
MOJIEJNIN TP PEIIEHUH MTPUKJIAAHBIX 33a4, 3a/1a4 U3 CMEXKHBIX JUCLIUILIVH, YriiyOiIeHne 3HaHuH
00 0COOEHHOCTSIX MPUMEHEHHUST MATEMAaTHYECKUX METO/IOB K UCCIIEIOBAHUIO MTPOLIECCOB U
SIBJICHUH B TIPUPOAE U OOIIeCTBe.

Kypcsl MmaTemaTuku nist 10-11k1accos cknaablBaeTcs U3 CIEAYOINUX COAEPKATEIBHBIX
KOMIIOHEHTOB: alre0pbl, MAaTEMaTHYECKOTO aHAJIN3a, KOMOMHATOPUKH M TEOPHH BEPOSITHOCTEH,
reOMETPUU.

Kypc Hanenen va popMHpPOBaHNE MaTEMAaTUYECKOTO alapara JJisl peIIeHus 3a1ad U3
MaTEMaTHKH, CMEKHBIX TPEIMETOB, OKPY KarOIIeH peansbHOCTU. SI3bIk anreOper u
MaTEMaTUYECKOro aHAIN3a MOAYEPKUBAET 3HAUYECHNUE MATEMAaTUKH KaK sI3bIKa AJIA MOCTPOCHUS
MaTeMaTHYeCKUX MOAeNel, MPOLECCOB U sIBJIEHUH peanbHOro mupa. OnHON U3 OCHOBHBIX 3a7a4
U3yUEHHsI MATEMATHUKU SIBJISIETCS] PA3BUTHE aJITOPUTMHUYECKOTO MBILIIEHHSI, HEOOXOIUMOTO, B
YaCTHOCTH, Ul OCBOSHHS Kypca HH)OPMATHKH, OBJIAICHIE HABBIKAMH €AY KTHBHBIX
paccyxnenuii. [Ipeobpa3zoBanne CHMBOIUYECKUX ()OPM BHOCHT CBOU CHIEITU(PUIECKHUI BKJIa]] B
pa3BUTHE BOOOpaKEHUs, CIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTBY. Jpyroii BaxKHOM
3aa4eil u3yueHusl MaTeMaTHUKH sIBJII€TCS MOJyueHHe [KOJbHUKAMU KOHKPETHBIX 3HaHUMN O
(GYHKIUSAX KaK BaXKHEHIEH MaTeMaTUIECKOW MOMIEITH JIJIsl OTIMCAHUS U CCIICIOBAHUS
pa3HO0Opa3HBIX MPOLECCOB (PABHOMEPHBIX, PABHOY CKOPEHHBIX, 3KCIIOHEHIIUAIBHBIX,
NEPUOIUUECKUX U JIP.), ISl GOPMUPOBAHUS Y YHALIHXCS MPEICTABICHUI O PO MATEMATHUKH B
Pa3BUTHH LMBIIIM3ALIH U KYJIBTYPbl. DJIIEMEHTHI JJOTHKH, KOMOWHATOPUKH, CTATUCTUKH U
TEOPUH BEPOATHOCTEH ABISIOTCS 0053aTENbHBIM KOMIIOHEHTOM IIKOJILHOTO 00Pa30BaHMs,
YCHIJIMBAIOIIUM €T0 MPHUKJIAAHOE U MPAKTUIECKOE 3HAUSHHE. DTOT MaTepHall HEOOXOAHNM,
npexe Bcero, st popMupoBaHus (PyHKINOHATIBHON IPAMOTHOCTH — YMEHUH BOCIIPUHUMATD U
aHAJM3UPOBATh HH(POPMALIUIO, IPEACTABICHHYIO B Pa3IMYHbIX (OpMax, TOHUMATD
BEPOSITHOCTHBIN XapakTep MHOTHX peasbHbIX 3aBUCUMOCTEH, MPOU3BOAUTD NpOCTeHne
BEPOSITHOCTHBIE pacyeThl. M3yueHne OCHOB KOMOWHATOPUKH MO3BOJIHUT yUaIeMy Cst
OCYIIECTBIISITH PACCMOTPEHHE CIIydaen, mepedop U MOICUET YHCiIa BAPUAHTOB, B TOM YHCIIE B
MPOCTENINNX MPUKIAAHBIX 3a1a4ax. [Ipyu u3yueHun CTaTUCTUKU U TEOPUU BEPOSATHOCTEN
o0orammaroTcs MPEeICTaBIEHHSI O COBPEMEHHON KapTHHE MHUpPA U METONIaX €ro HCCIeNOBaHuUS,
bopmupyeTcs IOHUMAaHUE POJIH CTATUCTUKU KaK UCTOYHHKA COLIMAIBHO 3HAYMMOMN



WH(POPMALIH, W 3aKJTaJIbIBAFOTCS OCHOBBI BEPOSATHOCTHOT'O MbIIIJICHHs. TakuM o0pa3om, B Xoae
OCBOEHHUSI COZIEPIKaHMs Kypca ydalluecs MOJy4ar0T BO3SMOXKHOCTD:

1.pa3BUTH MPEACTABICHUS O YUCJIE U POJIU BBIYUCICHHUN B YEJIOBEUECKON MPAKTUKE,
c(hOpMHUPOBATH MPAKTUIECKIE HABBIKU BBITIOJTHEHHSI YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAITbHBIX
BBIYUCJIEHU, PA3BUTh BBIYUCIUTEBHYIO KYJbTYPY;

2.0BJIaIeTh CUMBOJIMYECKUM SI3BIKOM anreOpbl, BhIpaboTaTh GopMaTbHO-OMEPaTHBHBIC
anredbpandeckrie yMEHHUs] U HAYYUThCS MPUMEHSTh UX K PELICHUIO MATEMAaTUIECKUX U
HEMaTEeMAaTHIYECKHUX 3a7a4;

3. M3y4YUTh CBOWCTBA U rpad UK 3J1IeMEHTapHBIX (PYHKUUN, HAYYUThCS UCTIOJIb30BATh
(bYHKIIMOHATBHO-TpaduueCKre IPEACTABICHUS AT OMUCAHNS U aHATU3A PEaTbHBIX
3aBUCUMOCTE;

4 pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABIIEHUS U H300pa3UTENIbHbIE YMEHHS], OCBOUTh OCHOBHBIE
(akThl 1 METOJBI MNIAHUMETPUHU, TTO3HAKOMHUTBCS C TIPOCTEHITUMUI TIPOCTPAHCTBEHHBIMU TETAMU
W UX CBOWCTBaMHU;

5.MOJyYUTh MPEACTABJICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE U O
Pa3JIMYHBIX COCO0aX WX U3ydeHUs:, 00 OCOOCHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIIIIUX
BEPOSITHOCTHBIN XapaKkTep;

6.pa3BUTH JIOTHUECKOE MBIILICHNE U P€Yb — YMEHHUS JIOTHYECKH OOOCHOBBIBATD CY KIACHMS,
MPOBOAUTD HECJIOKHBIE CUCTEMATU3ALMU, IPUBOAUTE IPUMEPHI U KOHTPIIPUMEPHI,
UCTIOJIb30BATh PA3JIMYHBIC SI3bIKA MATEMATUKH (CJIOBECHBIHN, CUMBOJIMYECKUMN, TPadUIeCKuil) Iist
WJUTFOCTPALIM, UHTEPIIPETALUH, apTyMEHTALMU U A0KA3aTEIbCTBA,

Paznen reomerpun mo3BoIUT CHOPMUPOBATDH NIPEACTABICHUS 00 U3yYaeMbIX MOHSITHIX U
METOAaX KaK BAKHEHIIUX CPEICTBAX MATEMAaTUYECKOTO MOAEIMPOBAHUS PEAIbHBIX MPOLIECCOB U
SIBJIGHUH. pAaCTIO3HABATh HA YEPTEkKAaX U MOJENSAX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTD
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIME, U300PAKSHHUSIMI, OMTUCHIBATH B3AMHOE
PAcCMOJIOKEHHE MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTBE, ApTYMEHTHUPOBATH CBOU CYy KIEHUS 00
5TOM PaCIOJOKEHUHU, AHATU3UPOBATH B MPOCTEHUIINX CIyYasX B3AUMHOE PaCIOIOKEHUE
0OBEKTOB B MPOCTPAHCTBE M M300paKaTh UX; N300pakaThb OCHOBHBIE MHOTOTPAHHUKH,
BBITIOJIHSITh Y€PTEKHU 1O 33JJaHHBIM YCJIOBHUSIM, CTPOUTH CEUEHUS KyOa, MPU3Mbl TUPAMUIBL,
KPYTJIbIX TEJI, peLIaTh MJIAHUMETPUUYECKHE U CTEPEOMETPUUECKHE 3a1a4l HA HAXOXKICHUE
reOMETPUYECKUX BEJTUYHH (JJTUH, YIJIOB, TUIOIAJEH ), UCIOMb30BaTh MIPU PEIICHUN
CTePEOMETPUYECKHUX 33]a4 IJIAHUMETPUIeCcKre (PakThl U METOIBI, BEKTOPHYIO anredpy,
MPOBOAUTH AOKa3aTEJbHbIEC PACCYKAEHUS B XOJ€ PELIECHUS 3a1a4.

MecTto npeameTta B 6a3HMCHOM y4eOHOM MJIaHe
JlanHast mporpamMma paccuuTana Ha 414 y4eOHbIX yacoB Ha f1Ba rozna oOyuenus (210 qacos

B 10 xmacce u 204 qacos B 11 knacce). CornacHo deneparbHoMy 0a3UCHOMY y4eOHOMY TUIAHY
Ha M3y4YeHHe MaTeMaTuku Ha npoduiabHOM ypoBHe B 10 m 11 kmacce B yueOHOM TmiaHe
OTBOZIUTCS 6 4AaCOB B HEEIIO, U3 KOTOPBIX MPEAYCMOTPEHO 4 Yaca B HENENIO0 Ha U3yUeHHe Kypca
anreOpbl M HavaJl MaTeMaTHYeCKOrO aHajM3a U 2 Jaca Ha u3ydeHue reomerpun. Jius oOydeHus
anreOpe u HadanaM mareMarudeckoro anaigm3a B 10 — 11 kiaccax BeiOpaHa comepikaTenbHast
nunus A.I'. MopakoBuya.

C wensto moaroroBku k EI'D mpenycMOTpeHbI Hachkl JUIsi MPOBENEHHS ITHATHOCTHUYECKHX
paboT, CTapTOBOTO KOHTPOJIS, MPOOHOTO 3K3aMEHa.

Pacnipenenenne yueOHOTro BpeMEHH MEXKIY 3TUMHU IPEAMETaMH MPEICTABIECHO B TAOIHLIE.

Kaaccer | IIpeamernl MATEMATHYECKOI0 UKJIA KoaunyectBo uacos
10 Anrebpa 140
I'eomerpus 70
11 Anrebpa 136
I'eomerpus 68
Bceero 414




210 gacoB mist uzydenus B 10 knacce u3 pacuéra 6 4acoB B Hemento (4 yaca anrebpa, 2 daca
reoMeTpHs);
204 gacoB st uzydeHus B 11 knacce u3 pacuéra 6 4acoB B Henenmto (4 daca anreOpa, 2 yaca
reoMeTpHs);

JInuHocTHBIC, MeTanpeAMeTHbIE H NIPeAMeTHbIe Pe3yJbTaThl 0CBOEHHUsI YUeOHOro
npeamera «MaremaTuka»
10-11 kaaccol
JInuHOCTHBIE pPe3yabTAThI:
-OpueHTauus OOYyYaloIUXCS HAa PeajH3alHi0 TO3WTUBHBIX JKU3HEHHBIX IEPCIEKTHB,
UHULUATHBHOCTh,  KPEATUBHOCTb, TOTOBHOCTb M CHOCOOHOCTD K  JINYHOCTHOMY
CaMOOIIPEIENIEHUIO, CIIOCOOHOCTh CTABHUTD LIEJIN U CTPOUTH KU3HEHHBIE TIJIaHBL;
-TOTOBHOCTb W CIOCOOHOCTh OOy4arOIIMXCs K CaMOpPa3BUTHUIO M CAMOBOCIHTAHUIO B
COOTBETCTBUH C OOIIEYETIOBEUECKIMH LIEHHOCTSIMH U HI€aJIaMH IPAKIaHCKOrO 00IIeCTBa,;
-HPaBCTBEHHOE CO3HAHHME U TOBEJEHHE HAa OCHOBE YCBOCHHUS OOLIEUENIOBEUECKHUX LIEHHOCTEM,
TOJIEPAHTHOTO CO3HAHHS W TOBEACHUS B IMOJMKYJBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH TUAJIOT C JPYTUMH JIFOJIbMH, TOCTUIATh B HEM B3aMMONOHUMAHMS, HAXOIUTh OOIINE LeH
U COTPYIHUYATH U UX JOCTIDKEHUS,
-IPUHSTHE TYMAaHUCTHYECKHX LIEHHOCTEH, OCO3HAHHOE, YBAKHUTENIBbHOE W NOOpOXKeIaTeabHOoe
OTHOLIEHUE K JPYTOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;
-pa3BUTHE KOMIIETEHLUII COTPyJHHYECTBA CO CBEPCTHUKAMHU, AETbMM MIAJLIEro BO3pacTa,
B3pOCIBIME B 00pa30BaTeNIbHOW, OOIIECTBEHHO TIOJIE3HOH, y4eOHO-HCCIIeNOBATENbCKOM,
MIPOEKTHOM U APYTUX BUAAX AEATEIbHOCTU.
-MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO DPa3BUTUS HAayKH, 3HAYUMOCTHU
HayKd, TOTOBHOCTb K HAy4YHO-TEXHMYECKOMY TBOPYECTBY, BJaJeHHE JOCTOBEPHOM
uHpoOpMaLeil O MepeoBBIX NOCTH)KEHUSX M OTKPBITHSAX MHUPOBOH M OTE€YECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTDh B HAYYHBIX 3HAHHSX 00 YCTPONUCTBE MHUpa U OOIIECTBa,
-TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, Ha MPOTIKEHUN
BCEH OKM3HH, CO3HATEJIbHOE OTHOLICHHWE K HENpPephIBHOMY OOpa3OBaHUIO KakK YCJIOBHIO
yCHeurHoH npodecCHOHANBbHON U OOINECTBEHHOH NesITeIbHOCTH,
-OCO3HAHHBIA BbIOOp Oyaymed mpodeccuu Kak MyTh M CHOCO0 peanm3aiyy COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB;
-TOTOBHOCTb OOYHAIOIINXCSA K TPYIOBOH MPO(ECCHOHANBHON AESITEIbHOCTH KaK K BO3MOXKHOCTH
y4acTHsl B PEIIEHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIEHAIIMOHAIBHBIX
npobiem;
-MOTPeOHOCTb TPYAMUTHCS, YBAKEHUE K TPYAy U JIIOAIM TPyZa, TPYAOBBIM JOCTHIKEHHSIM,
I0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLICHHWE K PasHbIM BHIAM TPYAOBOM
NesITeNIbHOCTH,
-TOTOBHOCTb K CaMOOOCIy)KMBAaHUIO, BKJIOYas OOyuYeHHEe W BBINOJHEHHE JOMAIIHUX
00s13aHHOCTEH.
-(pusrueckoe, HMOLMOHANIBHO-TICUXOJIOTUYECKOE, COLHAbHOE Oyaronoiy4ne oOydarolnxcsl B
JKU3HU 00pa30BaTeIbHON OPraHU3alUH, OIIyIEHUE 1eThbMH 0€30MaCHOCTH U MCHUXOJIIOTHYECKOTO
koMdopTa, HHYOPMALTMOHHOH O€30MaCHOCTH.
MetanpeameTHble pe3yJbTaThbl 0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpamMMbl
npeacTaBJieHbl TPeMsl TPYNNAaMU YHHBepPCAIbHbIX YueOHbIX aeiicTeuil (YVY/):
PerynsiTuBHBIe YHHBepcaJIbHbIe yUeOHbIe 1eiicTBHSA
BbInyCKHUK HAY4YHTCSH:
-CaMOCTOATENIbHO ONpEeNeNsITh L€, 3a/1aBaTh NMapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXKHO
OIpEAENUTD, UTO LieJb JOCTUTHYTA;
-OLIEHUBAThb BO3MOJKHBIE IOCJNEACTBUS OCTH)KEHUS MOCTABJIEHHONW LENU B JEATEIbHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYIKAIOIIMX JIFOJEH, OCHOBBIBAACh HA COOOPAKEHHUAX 3TUKH U
MOpaJH;



-cTaBUTh U (HOPMYyJHPOBATH COOCTBEHHBIE 3a7aud B OOPA30BATENBHON NEATETBHOCTH U
JKU3HEHHBIX CUTYaLUsX;

-OLIEHUBaTb pecypchbl, B TOM YHCIE BpeMs M JApyrue HemMaTepuajbHble pPecypchl,
HEOOXOIUMBIE ISl TOCTHIKEHUS TIOCTABJIEHHON 11eJTH;

-BBIOMpATh TYTh MAOCTIDKEHHSI LENH, IUIAHWPOBATh pPELIEHHE IIOCTABICHHBIX 3a/ad,
ONTHMU3UPYS MaTepuaibHble U HEMaTepUaabHble 3aTPaThl;

-OpraHm3oBbIBaTh H(PPEKTHUBHBIA TOHUCK PECypcOB, HEOOXOAMMBIX JJISI TOCTHIKEHUS
MOCTaBICHHON €U,

-COIOCTABIIATD MOJYUEHHBIN Pe3yJIbTaT 1eATEeIbHOCTH C MIOCTaBJICHHON 3apaHee LEeNblo.

ITo3naBaTenbHbIE YHHBepPcAbHBIE YUeOHbIe 1eHCTBHUSI
BbInyCKHUK HAY4YHTCSH:

-MCKaTh M HAaXOIUTh OOOOIIeHHBIE CIOCOOBI PelIeHHs 3a7a4, B TOM YHCIE, OCYIIECTBIISTh
pa3BepHYTbIi HMH(MOPMALMOHHBI TOWUCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHbIE W
NO3HABATENbHBIC) 3a/1a4H;

-KPUTHYECKHU OLICHWBATh M HHTEPIPETUPOBATh MHPOPMALMIO C Pa3HBIX IO3UIUH,
pacrio3HaBaTh U PUKCHPOBATH MPOTUBOPEUHS B MH(POPMALIMOHHBIX HCTOUHUKAX;

-MCTONb30BaTh Pa3jIMUHble MOJENbHO-CXEMaTH4YeCKHe CpeACTBAa [JIs1  IPeACTaBIEHUS
CYIIECTBEHHBIX CBsI3¢M W  OTHOLIEHWH, a Takke IMPOTUBOPEYMi, BBIIBJIEHHBIX B
UH(POPMALIMOHHBIX HCTOYHHUKAX;

-HaxOIUThb W NPUBOAUTH KPUTHUYECKHE apryMEHThl B OTHOLIEHMM AEHCTBUIl U Cy>XKIEHUI
APyroro; CHOKOWHO M Pa3yMHO OTHOCHTbCS K KPUTHYECKHMM 3aMeuaHusM B OTHOIIEHUU
COOCTBEHHOTO CY’KICHUS, pACCMAaTPHUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BHUTHS,

-BBIXO/INTh 33 PaMKH y4eOHOro mpeaMeTra W OCYLIECTBISTh LEJCHANPABIEHHBIH IOUCK
BO3MOYKHOCTEH IJIS1 IIUPOKOTO MEPEHOCA CPENCTB U CIIOCOO0B IEHCTBHS,

-BBICTPANBATh MHAUBUAYAJIBHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAs OrPAHHUEHHS CO
CTOPOHBI JIPyTUX YUYaCTHUKOB U PEeCYypCHbIE OTPaHUYEHUS;

-MEHSITb U yAepP>KUBATh pa3Hble MO3ULIUU B IO3HABATEJIbHOMN NEATENbHOCTH.

KomMmyHukaTHBHbBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBHUsI
BbInyCKHUK HAY4YHTCSH:

-OCYLIECTBJISITh AEJOBYI0 KOMMYHHKAIMIO, KAK CO CBEPCTHHKAMH, TaK U CO B3POCJBIMH (KaK
BHYTpH 0Opa30BaTENIbHOW OpraHU3alllH, TaK U 3a €€ MpeneiaMu), NoaOoupaTbh NMapTHEPOB AJIs
IEeOBOH KOMMYHHKAIIMUA HUCXOMs U3 COOOpaKeHWH pe3yJbTAaTMBHOCTU B3aUMOJIEHCTBHSA, a He
JIMYHBIX CUMIIATHIM,

-TIPH OCYILIECTBJICHUH IPYNIIOBOH paboThI ObITh KaK PyKOBOIAUTEIIEM, TAK U YWICHOM KOMAaHIIbI
B Pa3HBIX poJisiX (reHepaTop HaeH, KPUTHK, UCTIOJTHHUTEINb, BBICTYMAIOIINN, SKCIIEPT U T.1.);

-KOOPAMHUPOBATh U BBINOJHATH padOTy B YCIOBUSAX PEAJbHOTO, BUPTYyAJIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOACHCTBUS,

-pa3BepPHYTO, JIOTMYHO U TOUHO U3JaraTb CBOIO TOUKY 3PEHMsI C UCIIOJIb30BAHHUEM a1€KBATHBIX
(YCTHBIX Y IHCbMEHHBIX ) SI3BIKOBBIX CPEJICTB,;

-pacro3HaBaTh KOH(PJIUKTOTEHHbIE CUTYAIMH M PEIOTBPAIIaTh KOHQIUKTHI 10 UX aKTUBHON
¢a3bl, BBICTpaMBaTh AEJOBYID U OOpa30BaTENbHYI) KOMMYHHKALIMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYXACHUM.

2. 3. llpeameTtHble pe3yabTaThl. [IpodguabHbIN yPOBEeHB

B cootsetrctBun ¢ @I'OC COO, npeamerHsle pesynbrarsl ocBoeHus: OOII Ha
npo¢IBHOM YPOBHE NPEACTABICHBI ABYMS TPyIIamMu: «BbITyCKHUK Hay4nUTCsl — PO HIIbHBIN
YPOBEHBY, « BBy CKHUK MOJIYYUT BO3MOXKHOCTb HAYYUTHCS — MPOPUIbHBIN ypoBeHbY. Kak 1 B
OCHOBHOM 00111eM 00pa30BaHNH, TPYyTIIa Pe3yIbTaTOB « BBIMYCKHHUK HAYYHTCS» TIPEICTABIACT
co0oH pe3ybTaThl, JOCTHKEHUE KOTOPBIX 00€CMEeUNBAETCSA YUUTENIEM B OTHOIIEHUH BCEX
00y4aroImuxcsi, BBIOPABIINX TaHHBINA ypoBeHb 00y4eHus. [ pynna pe3ynbraTtoB «BeimycKHHK
MOJYYHT BO3MOKHOCTb HAYYHUTBCS» 00€CIEUNBAETCS YUNUTENIEM B OTHOIICHHUH YacTH
HanboJiee MOTUBHPOBAHHBIX U CIIOCOOHBIX 00YHAIOIINXCs, BLIOPABIIUX JAHHBIH YPOBEHD
oOyuenus. [Ipu koHTpoONE KauecTBa 0Opa3OBaHMS IPYIINA 33AaHNH, OPUEHTHPOBAHHBIX HA



OLIEHKY JOCTHKESHUSI IJIAHUPYEMbBIX PE3yIbTaTOB U3 OJ10Ka « BBIMYyCKHUK MOJNYYUT BO3MOKHOCTD
HAYYUTHCS», MOJKET BKITFOYATHCSI B MaTepHaIbl OJ10Ka « BBIMYCKHUK HAYYUTCS». ITO MO3BOJIAT
MPEIOCTABUTh BO3MOKHOCTH O0YUAIOITUMCS IPOAEMOHCTPHUPOBATh OBJIAJICHNE KAYECTBEHHO
WHBIM YPOBHEM JOCTIKEHUH U BBISBIISTH JUHAMHUKY POCTA YUCICHHOCTH HanOoee
MOJTOTOBJIEHHBIX O0YYaIOIHUXCS.
Ilpeomemnmnie pezynibmamst pazoena « BotnycKHUK ROAYYUM 8603MOICHOCHLL
HAYYUMbCA» HE BBIHOCATCS HA UTOTOBYIO aTTECTALIUIO, HO MPH TOM BO3MOXKHOCTDb UX
TOCTIDKEHHSI TOJDKHA OBbITh MPEIOCTaBIeHA KAKIOMY 00yUaroIemy Csi.
IIpenmerHsbie pe3yabTathl. MaTemMaTuka: ajredpa u HAYAJIA MATEMATHYECKOT 0
AHAJIH3A, TeOMeTpHUsl
TpedoBanus K pe3yjabraTam

Paznen BhiTyCKHUK HAyaHTCS Boinycknuk nonay4um 603mMoicHOCHb
Hayuumocsa
- cBOOOTHO ONEPUPOBATH MOHATUSIMH: - ONEpUPOBAThb NOHATUEM ONPENEIICHMUS,
KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA, | OCHOBHBIMU BHJIAMH OIPEEICHNUN,
MOJMHOXKECTBO, NIepeceueHne, OObEUHEHNE | OCHOBHBIMH BUAAMHU TEOPEM;
Y Pa3HOCTb MHOJKECTB, YHUCJIOBbIE MHOXKECTBA | - IOHUMATb CyTb KOCBEHHOIO
Ha KOOPAWHATHOM NPSIMOM, OTPE30K, JIOKa3aTeNbCTBA,
WHTEPBaJ, Oy UHTEPBAJI, IPOMEKYTOK C - ONIEPUPOBATD MOHATUSIMU CYETHOTO U
BBIKOJIOTON TOYKOH, rpadudyeckoe HECUYETHOI'O MHOXECTBA,
MPEACTABJICHUE MHOXKECTB HA KOOPAMHATHON | - IPUMEHATb METOA MaTeMaTH4ECKON
MJIOCKOCTH, MHAYKIUU JJIs1 TPOBEIEHUs
-3371JaBaTh MHOXKECTBA NIEPEUNCICHUEM U PacCy KIE€HUI U OKA3aTeIbCTB U NPU
XapaKTePUCTUYECKUM CBONUCTBOM, pelIeHny 3a1a4.
- ONIEPUPOBATH MOHATHUAMU. YTBEPKIAEHUE, B nosceonesnoii sicusnu u npu uzyvenuu
DJeMeHThl | OTpULIAHUE YTBEP KIEHUA, ICTUHHbIE U opyaux npeomemos:
Teopun JIO’KHBIE YTBEPKIAEHUs, IPUYHNHA, CIEACTBUE, | -MCIOJb30BaTh TEOPETUKO-

MHOKECTB U
MaTeMaTHu-
yecKoM

JOIrHKH

YaCTHBIN Cly4ail oOIIero yTBep KaeHHs,
KOHTPIPUMED;

-[IPOBEPATH NPUHAAJIEKHOCTD 3JIEMEHTA
MHOXK€ECTBY,

-HaXOAMTb NepeceueHne U OObEeTUHEHNE
MHOXKECTB, B TOM YHUCJI€ NPEICTABICHHbIX
rpapYeCKu Ha YUCJIOBOU MPSIMOU U Ha
KOOPANHATHOM IJIOCKOCTH,

-IIPOBOAUTH AOKA3aTEIbHBIE PACCY KACHUS
111 0OOOCHOBAHUSI UCTUHHOCTH Y TBEPIKIICHHUH.
B nosceonesnoii sicuznu u npu uzyuenuu
Opy2ux npeomemos:

-MCIOJIb30BAThb YHCJIOBbIE MHOXKECTBA Ha
KOOPJAWHATHOM IPsIMOM U Ha KOOPANHATHOU
MJIOCKOCTH JIJIs1 ONIMCAHUS PEAIbHBIX
MPOLIECCOB U ABJICHUM;

-IIPOBOAUTH AOKA3aTEIbHbIE PACCYKACHUS B
CUTyaLUsIX [IOBCEIHEBHOU JKU3HU, IIPH
PELICHUH 3a4a4 U3 APYTHUX IPEIMETOB.

MHO’KECTBEHHBIN SI3bIK H SI3BIK JIOTUKU
IUTSL OTIMCAHUSI PEANTbHBIX MTPOLIECCOB U
SIBJIEHUH, TIPU PELICHUH 3329 APYTUX
y4eOHBIX MPEIMETOB

Yucaa u

BbIPA’KEHUS

- cBOOOIHO ONEPUPOBATH MOHATUSIMH:
HATypPaJbHOE YHCIIO, MHOXKECTBO
HATypPAJIbHBIX YHCEJ, LIeJIOe YHUCIIO,
MHOXKECTBO LECJIBIX YHUCEII, OOBIKHOBEHHAS
apoOb, necsTuyHast ApoOb, CMELIaHHOE
YHCJIO, PALIMOHATIBHOE YHCIIO0, MHOKECTBO

- ¢cBOOOJTHO OMEPUPOBATH YUCIOBBIMHU
MHOXECTBAMU IMPU PCIICHUHN 3aa4,

- IOHUMAaTb IPUIUHBI 1 OCHOBHBIC UACU
paCcinpeHus YUCJIIOBbIX MHOXKECCTB,

- BJIaACTh OCHOBHBIMU IMOHATUAMU
TCOPUH ACIUMOCTHU IPU PCLICHHUN













B noscenHeBHON KU3HU U IPU U3YYECHUH
APYrux yueOHBIX MPEIMETOB:

- OTpenessITh Mo rpadukaM 1 UCIIOIb30BATh
IUIS1 pELIeHUS TPUKJIAIHBIX 33]1a4 CBOWCTBA
peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HanbopLINe 1 HAMMEHBIINE 3HAUEHHS,
NPOMEKYTKH BO3PACTaHUA U YOBIBAHUS
(yHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITTOTBI, TOYKH Mepernda, mepuo U T.11.);
- UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOH ITPAKTUYECKON CUTYaLUH;.

- OTIpeneNSITh O rpaduKam npocTeiimme
XaPAKTEPUCTHKH MMEPHOANIECKIX MPOLIECCOB
B OMOJIOTHH, 5KOHOMHUKE, MY3bIKE,
PamMOCBs3H U N1p. (aMIUIUTY1a, TEPUOA U T.11.)

— BJIAZIETh MTOHATHEM OECKOHEYHO
yOBIBAIOIAS TEOMETPUYECKAS IPOTPECCHS U
yMETh MPUMEHSTD €r0 MPH PELIeHUH 337124,
- MPUMEHSITH JIJIsl PELISHHS 3a/1a4 TEOPHIO
MPEeeNoB;

- BIAAETh MMOHATUSIMUA OECKOHEYHO OONbIINE
1 OECKOHEYHO MaJIbl€ YHUCJIOBBIE
MOCJIEIOBATEIBHOCTH U YMETh CPAaBHUBATH
OeCcKOHEUHO OOJbIINE U OECKOHEYHO MaJlbie
MTOCJIEJOBATEILHOCTH,

- BJIQJIETh MMOHSTUSIMU. TIPOU3BOTHAS
(yHKIMK B TOYKE, MPOM3BOAHAS (DYHKIIUH;
- BBIYHUCIISITH TIPOU3BOAHBIE 3JIEMEHTAPHBIX
byHKIMH 1 UX KOMOMHALIUH,

— cBOOOJHO BJIAJETh CTAHIAPTHBIM
anmnapaToM MaTeMaTHYECKOTO aHAJIN3a
IUTSL BBIMUCIICHHSI TPOU3BOAHBIX (PYHKLIUU
OIHOM MEePEMEHHON;

- cBOOOJTHO MPUMEHSATD armapar
MaTEeMaTUIECKOrO aHAJIN3a JJIsI
uccienoBanust QyHKIUH U TOCTPOCHUS
rpa¢puKoB, B TOM UHCJIE UCCIEIOBAHMS HA
BBIITy KJIOCTB;,

- OIIEPUPOBATH MOHATHEM
nepBoOOpa3HON PyHKIMH AJIs peLIeHUs
3amad;

- OBJIAZICTb OCHOBHBIMH CBEICHHSIMH 00
uHterpane Herotona—JleitOnnmna u ero

JIEMEHTBI - AcCenoBaTh (PyHKIIUM HA MOHOTOHHOCTb U | MPOCTEHIINX MPUMEHEHHUSX;

MATEMATH- 3KCTPEMYMBI, - ONEepUPOBAaTh B CTAHAAPTHBIX
- CTPOHTD IpauKu M MPUMEHSTH K PEIIEHUIO | CUTYaLHUsX MPOU3BOAHBIMU BBICIIHX

4eCKOro 3a7a4, B TOM YHCJIE C TapaMETPOM,; MOPSIIKOB;

AHATH3A - BJIAZIETh MOHITHEM KacaTebHasl K rpauKy | - yMETh MPUMEHSTh NIPH PEIICHUH 3a1a4
($yHKIMH ¥ yMETh IPUMEHSTh €r0 IPU CBOWCTBA HETIPEPBIBHBIX (PyHKINH,
peLIeHUH 3a7ad4, - YMETb IPUMEHSATH NPU PELIEHUH 3aaa4
- BJIAZIETh MOHSITHAMHU NIepBOOOpa3Has Teopembl Beliepirpacca,

(byHKIMsA, ONpeeNeHHbIN HHTETPa, - YMETb BBINOJIHATD MPUOIIKEHHBIE

- mpuMeHsTh TeopeMy HproToHa—JIeiiOHNIa 1 | BBIMUCIEHUS (METOIBI PELICHHUS

€€ CJIECTBHs IJIs PELICHUs 3a7a4. YPaBHEHHUI, BIYUCIICHHS ONIPEAEICHHOTO

B nosceonesnoii sicuznu u npu uzyuenuu UHTETrpaja),

Opy2ux yueOHbIX NpeoMemos: - YMETb IIPUMEHSATH MPUIIOKEHUE

- pelarh NPUKJIATHbIE 330a41 U3 OMOJIOTHH, | MPOU3BOAHOHN M ONPENEIeHHOrO

bu3MKH, XUMUH, 5KOHOMHKH U APYTUX WHTErpasia K peLIeHuro 3a1a4

MIPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM €CTECTBO3HAHMUS,

XapaKTEPUCTUK MPOLIECCOB; - BIAJeTh MOHATUSMHU BTOpast

- UHTEPIPETUPOBATH NOJyUEHHbIE MPOM3BOIHAS, BBIMYKJIOCTh rpaduka

pe3ybTaThL (bYHKIMU U YMETh UCCIIEAOBATh
(YHKLHIO HA BBIMYKJIOCTb.

— OMEPUPOBATH OCHOBHBIMHU OIMHCATENBHBIMHA | - UMETh NPENCTABIEHUE O LEHTPAIbHOM

Cratucruxa | XPAKTEPHCTHKAMH HHCIOBOTO HabOpa, TPENENIbHOM TeopeMe;

MOHATHUEM I'CHEPAJIbHAA COBOKYITHOCTb U

- UMCTb NPEACTABIICHUE O BbI6OpOLIHOM




U Teopusi
BePOSITHOC-

Tel, JIOTHKA

BBIOOPKOI1 U3 Hee;

- OIICpUPOBATb MOHATHUAMU:. HaCTOTA U
BEPOATHOCTD CO6bITI/I$[, CyMMa U
MPOU3BEAECHNE BEPOATHOCTEHN, BBIYUCIIATD
BEPOSITHOCTH COOBITHIT HA OCHOBE IMOJICUETA

K03 prunmeHTe Koppensauuu 1 TMHEHHON
perpeccuy,

- UMETb IIPECTABJICHHE O
CTATUCTUYECKHUX TMIIOTE3aX U MPOBEPKE
CTATUCTUYECKON FMIIOTE3bl, O CTATUCTHUKE

" YHCIIa UCXOJIOB, KPUTEPHsI U €€ YPOBHE 3HAYNMOCTHY,
KOMOHMHATO- | - BJIa/IETh OCHOBHBIMU TIOHSATHUSIMH - IMETh MPENCTABIEHUE O CBSI3H
pHKa KOMOWHATOPUKH U YMETh UX MPUMEHSTH MIPH SMITHPHIECKHX H TEOPETHHECKIX
peLIeHnH 3a/1a4; pacripeneneHuii;
- IMETh MPEACTABICHHE 00 OCHOBAX TEOPUHU - IMETh MPENCTaBIEHNE O KOAUPOBAHUH,
BEPOSITHOCTEW, JBOMYHOM 3aIUCH, IBOMYHOM JIEPEBE;
- IMETh MPECTABICHUE O TUCKPETHBIX U - BJIQIETh OCHOBHBIMH MTOHATHSIMHU
HETIPEPBIBHBIX CIIyYaiiHbIX BEIMYHUHAX U teopu rpados (rpad, sepimnHa, pedpo,
pacrpeneneHusx, O He3aBUCUMOCTH CTEIeHb BEPIINHBL, NyTh B rpade) u
CJTy4aiiHBIX BEJINYHH; yMETb MPUMEHSTh UX MPH PELICHUN
- IMETh MPECTABICHIE O MATEMATHIECKOM 3aj1ad;
OKUJIAHUH U AUCTIEPCUU CITyYaHbIX - IMETh MPENCTABIEHUE O IEPEBbSIX U
BEJINYMH; yMETh MPUMEHSTh MPH PELISHUH 3a7ad,;
- IMETh MPEICTABICHHE O COBMECTHBIX - BJIQJIETh TIOHSATHEM CBSI3HOCTb U YMETh
pacrpeneneHusIx CyyaifHbIX BETUYHH; NPUMEHSTh KOMIIOHEHTBI CBSI3HOCTH IPH
- IOHUMATh CyTh 3aKOHA OOJIBIINUX YUCET U peLIeHNH 3a71ad,;
BBIOOPOYHOTO METOA M3MEPEHHSI - YMETb OCYIIECTBIISATE My TH 1O pedpam,
BEPOSTHOCTEH; o0xoxbl pedep u BepuInH rpada,
- IMETh MPEICTABICHHE O HOPMAJIbHOM - IMETh MpeNCcTaBleHHe 00 3HIepOBOM H
pacripeneneHuy 1 mpuMepax HOPMaJIbHO raMHUJIBTOHOBOM ITyTH, HIMETh
pacrpeneieHHbIX CTyYaliHbIX BEJINYHH,; NPEACTABICHNUE O TPYIHOCTH 3a1a4H
- IMETb MPECTABIECHUE O KOPPEIALIUT HAXOKIACHUSI TAMUJIBTOHOBA My TH,
CJTy4aliHBIX BEJIMYHH. - BJIQ/IETh TIOHATHSIMHA KOHEUHbBIE U
B noeceonesnoii scuznu u npu usyuenuu CUETHBIE MHOKECTBA M YMETh UX
Opy2ux npeomemos: MPUMEHSITDH NPU PELISHUH 3aa4;
- BBIYUCIISATD I OLIEHUBATH BEPOSITHOCTH - yMETb PUMEHSTh METON
COOBITHIA B peasTbHOM JKU3HU, MaTeMaTU4YeCKON MHAYKLIHHY,
- BBIOMPATh METO/BI MOIXOSIIEr0 - yMeTb IPUMEHSTh npuHUun [{upuxie
npeacTasiaeHus: 1 00paboTKH JaHHBIX IIPU PELICHNUH 3334
- pelarthb pa3Hble 3a/1a4H MOBBIIIEHHON - yMETb pelIaTh pasHble 3aa41
TPYyAHOCTH, MOBBIIIEHHON TPYIHOCTH,
- aHAJIM3UPOBATH YCJIOBUE 3371a4H, BBIOMPATh | - YMETh aHAIM3UPOBATh YCIOBUE 3a/1a4H,
ONTUMAJIbHBIA METOJI PELICHHUS 3a0a4H, BBIOMPATH ONTUMAIbHBINA METOJ| PEIICHUS
paccMaTpuBasi pa3jIMYHbIE METOIIBL, 3a/1a4M, PAaCCMaTPHUBAsL Pa3INIHbIE
- CTPOHTb MOJIENb PELICHHS 3aa4H, METOJBI,
MPOBOIUTH AOKA3aTENbHbIC PACCYKACHUS NIPU | - YMETh CTPOUTH MOJEIb PEIICHHS
Texcropnie | PELEHHH 3314, 3a/1a4M, IPOBOAUTD JOKA3aTEIbHbIC
- pemmiath 3aga4n, Tpedyroue nepedopa paccyKIeHHs IPU PEIICHUN 3aa4H;
321244 BapUAHTOB, POBEPKH YCIOBUIL, BEIOOpa - BJIQIETh METOJIaMH PEIIeHUs 3714,

ONITHMAJILHOTO PE3YJIbTATA;

- aHAJIM3UPOBATh U HHTEPIPETUPOBATH

MIOJTy YEHHBIE PEIICHUS] B KOHTEKCTE Y CIIOBHS
3a/a4y, BEIOMPATh PEIICHHs, He
POTUBOpPEYAIINE KOHTEKCTY,

- IEPEBOIUTH TP PEIICHUH 3a1a41
uH(popMaLno U3 OJHOH (POPMBI 3aTHCH B
APYTYIO, UCHOJB3YS TPU HEOOXOIUMOCTH

Tpebyromux nepedopa BapuaHTOB,
NPOBEPKH yCIOBHHA, BBIOOpA
ONTHUMAJIbHOTO Pe3yJIbTAaTa.




CXE€MBI, TaONULBL, TPAQUKH, AUATPAMMBIL.

B noeceownesnoii sxcusnu u npu usyvenuu
Opy2ux npeomemos:

- pelarh NPakKTHYECKHE 3aJa4d 1 3aJa41 U3
APYTUX MPEIMETOB

I'eomerpus

- BJIaZIeTh T€OMETPUYECKUMH MOHATUSIMU TIPH
peLIeHNH 3a1a4 1 TPOBEACHUHU
MaTEMaTHYECKUX PACCYKACHUH,

- CAaMOCTOSTENIbHO (POPMYIHPOBATH
OTIpeNeNIeHUs] TEOMETPUIECKHIX PUryp,
BBIZIBUTaTh TMIIOTE3bI O HOBBIX CBOIMCTBAX U
NPU3HAKAX TEOMETPUIECKUX QUTYDP U
00OCHOBBIBATH MJTH OIIPOBEPTATH HX,
00001aTh W KOHKPETH3HPOBATH
pe3yJbTaThI HA HOBBIX Kjlaccax Quryp,
MPOBOJUTH B HECJIOXKHBIX CITyYastx
KJIacCupUKALUIO PUTYp MO pa3THIHBIM
OCHOBaHUSIM,

- HCCJIEIOBATh YEPTEKHU, BKITFOUAs
KOMOWHAIMU UTyp, U3BICKATH,
UHTEPIPETHPOBATDH U MPE0OPA3OBBIBATH
UH(pOPMaLINIO, TPEICTABICHHYIO Ha
YepTesKax;

- pemIaTh 3aa4u reOMeTPHIECKOr0

COZEp KaHUs, B TOM YHCIIE B CUTYaLUsX,
KOTZa aJITOPUTM PELICHHs HE CIeNyeT SIBHO
U3 YCJIOBUS, BBIOJHITH HEOOXOIUMBIE JJIst
peLeHns 3a1a49H TOTIOJTHUTENIbHBIC
MIOCTPOEHHUS, HCCIEAO0BATh BO3MOXKHOCTb
NPUMEHEHUST TeOpeM U (GOPMYJT ISl pEIIeHUs
3amad,

- yMeThb (OPMYJIHPOBATD U IOKA3bIBATH
reOMETPUUYECKHE YTBEPIKICHHS,

- BJIAZIETh MOHITHSIMHU CTEPEOMETPHUH:
npusMa, napajuleNenumnesn, TMpaMusa,
TETPasap;

- IMETh MPEACTABICHHS 00 aKCHOMaX
CTePEOMETPUH H CIEACTBHSX M3 HUX U YMETh
NPUMEHSITh UX TPU PELICHUH 3a1a4,

- YMETb CTPOUTH CEUEHHSI MHOTOTPAHHUKOB C
HCTIOJIb30BAHUEM PA3JINYHBIX METO/IOB, B TOM
YHCJIe ¥ METOJIA CIIETOB,;

- IMETh MPEICTABICHUE O CKPEIUBAOIIIUXCSI
NPSIMBIX B MPOCTPAHCTBE U YMETb HAXOAHUTH
yTOJI U PACCTOSIHHE MEXKIY HUMH;

- IPUMEHSTh TEOPEMBI O TTAPAIIIETIEHOCTH
NPSMBIX 1 TUIOCKOCTEH B MPOCTPAHCTBE MPH
peLIeHn! 3a1a4;

- yMETh NPUMEHSTH MapajuIeIbHOE
NPOEKTHPOBaHUE I n300paskeHus puryp;

- YMETb MPUMEHSTh MEePNEHINKYJSIPHOCTH
NPSIMOH U TJIOCKOCTH MPU PELICHUH 33134,

- IMETh MpeNCTaBIeHHe 00
AKCHOMATHYECKOM METO/IE;

- BJIaJIeTh MIOHSITHEM re€OMETPUYECKHE
MecTa TOYeK B MPOCTPAHCTBE U YMETh
NPUMEHSTh UX AJIs1 PELISHNUS 3a1a4,;

- YMETb IPUMEHSITh JJIsI PeLIeHUs 3a1a4
CBOWCTBA TIOCKUX U IBYTPAHHBIX yIJIOB,
TPEXTPaHHOrO yIJja, TEOPEMbI KOCHHYCOB
U CHHYCOB JJIsl TPEXTPaHHOTO YT,

- BJIaJIeTh MOHSITHUEM MEPICHINKYIAPHOE
CeYeHHUe MPHU3MbI U YMETb IPUMEHSITh
ero Mpu pelleHnH! 3a1a4;

- UMETb TPENCTABICHUE O
IBOHCTBEHHOCTHU MPABHIbHBIX
MHOT'OTPaHHHKOB,

- BJIaJIeTh MOHSTUSAMH LIEHTPAJIbHOE U
napauieibHOe POEKTUPOBAHHE U
NPUMEHSTh UX MPU MOCTPOSHUHN CEYEHUIT
MHOTOTPaHHUKOB METOIOM MPOESKLIHIA;

- UMETb TPENCTABICHUE O Pa3BEPTKE
MHOTOTpaHHHKA U KpaTyailieM MyTH Ha
MOBEPXHOCTH MHOTOIPAHHHUKA,

- UMETb MPENCTABICHUE O KOHMYECKUX
CEUYCHUSIX;

- UMETb MPENCTABICHUE O KACAIOLIIXCSI
cepax 1 KOMOMHALIMK TeJI BPALLECHHUS U
yMEeTb MPUMEHSTh UX TPH PEeLICHUH
3amad;

- IPUMEHSTh MPH PELICHHH 33134
(bopMyITy pacCTOSIHHUS OT TOYKHU 10
IUIOCKOCTH;

- BJIaJIeTh Pa3HBIMHU CIIOCOOAMH 3aJaHHs
NPSIMON YPABHEHUSIMH U yMETh
NPUMEHSITh NPH PEIISHUH 314,

- MIPUMEHSTh MPH PEeLICHUH 3a7a4 1
JI0Ka3aTeJbCTBE TEOPEM BEKTOPHBIIH
METOI M METOJ KOOPIHHAT;

- IMETb MpeNCTaBleHre 00 akCHoMax
o0BpeMa, MPUMEHSITh (HOPMYJIbl OOBEMOB
NPSIMOYTOJILHOTO Mapaijiesenunena,
NPU3MBbI U TUPAMHIbI, TETPAdAPA MPU
peLIeHnH 3a/1ay,

- IPUMEHSTh TEOPEMbI 00 OTHOIICHHSIX
00BEMOB MPH PEIICHUH 33134,

- IPUMEHSTh MHTETPaJ JJIsl BHIYHUCICHHUS
00BEMOB U MMOBEPXHOCTEH TeJ
BpALIEHHsI, BBIYUCICHHsI UIOIIAIN




- BJIQJIETh MOHSATUSIMU OPTOTOHAJIBHOE
MPOEKTHUPOBAHUE, HAKJIOHHBIE U UX
MPOEKIHU, YMETh MPUMEHSTH TEOPEMY O TPEX
NEPIICHINKYJIAPax MPHU PEIIEHUH 3a/1aY;
- BIIAJIETh MOHSITHSIMU PACCTOSTHHE MEXKITY
¢durypamu B mpocTpaHCTBe, 00Ut
MEPIICHIUKY ISP ABYX CKPEIUBAOIITHXCS
NPSIMBIX ¥ YMETh IPUMEHSITh UX MPU
peleHuy 3a/1a4;

- BJIAJIETh MOHITHEM YTOJI MEXIY MPSIMOI U
IJIOCKOCTBIO M YMETh MIPUMEHSITh €r0 MPH
pelIeHuy 3a/1a4;

- BJIaJI€Th MOHSITHSMH 1By TPAHHBIH yTOII,
YTOJ MEXAY TIOCKOCTSIMH,

NEPIICHIUKY IIPHBIE JIOCKOCTH U yMETh
NPUMEHSITh UX MTPH PELIICHUH 3a71a4,

- BIIAJI€Th MOHSITHSIMU TIPU3MA,
napajuleJIenuIe]] U IPUMEHSITh CBOWCTBA
napajuieNienuie 1a Py PeleHuH 3a/1a4,;

- BJIAJIETh MOHSITHEM TPSMOY TOJIbHBIH
napajuieJIenume]] U IPUMEHSITh €ro Ipu
peleHuy 3a/1a4;

- BJIAJI€Th MOHSITHSIMH MTUPAMUIA, BUIBI
MTHUPaMHUI, 3JIEMEHTBI TIPABUJIBHOMN MUPAMUIBI
U yMETb MIPUMEHSITh UX MIPH PELICHUH 3a71a4,
- IMETh MPEICTABIIEHUE O TeopeMe Diiepa,
NPaBUJIBHBIX MHOTOIPAHHUKAX,

- BJIQJIETh MMOHSTHEM IUIOMAAN MOBEPXHOCTEH
MHOTOTPAaHHUKOB U YMETh MPUMEHSITh €ro0
MPY PEIIeHUH 3a/1a4,;

- BIIAJIE€Th MOHSITHSIMU TeJia BPaIleHuUs
(umnmuHAp, KOHYC, map u chepa), UX CeUeHUs
U yMETb MIPUMEHSITh UX MIPH PELICHUH 33134,
- BJIAJI€Th MOHSITHSIMU KacaTeIbHbIE MTPSIMbIE
U TJIOCKOCTU U YMETh IPUMEHSITh U3 MTPU
pelIeHuy 3a/1a4;

- UMETh MPECTABICHHSI O BIIMCAHHBIX U
OIMMUCAHHBIX Chepax U yMETh MPUMEHSITh UX
MPY PeIIeHUH 3a/1a4;

- BJIQJETh MOHSATUSIMU 00BEM, OOBEMBI
MHOTOTPAaHHHUKOB, T€JT BPAIEHHS U
NPUMEHSITh UX MIPH PEILICHUH 3a71a4,

UMETh MPEACTABIICHUE O Pa3BEPTKE
WIMHPA U KOHYCA, TUIOIMAIU MTOBEPXHOCTH
LUTHHPA U KOHYCA, YMETh MPUMEHSITh HX
MPY PEIIeHUH 3a/1a4,;
- IMETb NIPEJICTaBJICHHE O IIomaau cepor u
yMEeTb MPUMEHSITH €r0 MPH PEICHUH 3a/ad,
- YMETh peliaTh 3aja4i Ha KOMOMHALINH
MHOTOTPAaHHHUKOB U T€JI BPAIEHHSI,
- IMEeTb TIPEJICTABJICHHUE O MOAO0NH B
MPOCTPAHCTBE U YMETh PelaTh 3a1a4u Ha

cepudeckoro nosica u odbema
IIAPOBOTO CJIOS;

- IMETh MPECTABIEHHE O IBHKEHUSX B
MPOCTPAHCTBE: MAPAIIEIbHOM NIEPEHOCE,
CUMMETPHU OTHOCHUTENIbHO TIOCKOCTH,
LEHTPAJIIbHOW CUMMETPUH, TOBOPOTE
OTHOCHUTEJIBHO NPSIMOM, BUHTOBOM
CUMMETPHH, YMETh MPUMEHSTh UX IPU
peLIeHNH 3a71ad,;

- IMETh MPENCTABIEHUE O IJIOLIATN
OPTOrOHAJIILHOM MPOEKLUH,

- IMETh MPENCTABIEHHE O TPEXTPAHHOM U
MHOTOT'PAHHOM YTJIe ¥ IPUMEHSITh
CBONCTBA IJIOCKUX YIJIOB
MHOTOI'PAHHOTO YIJIa TIPH PEIIEeHUH
3amad;

- IMETbh MPEICTABIEHHS O
npeodpasoBaHUU MOJO0US, TOMOTETHH U
yMETb MPUMEHSTh UX MPH PELICHUN
3amad;

- yMETb pelIaTh 3a7a41 Ha INIOCKOCTH
METOAAMHU CTEPEOMETPHH,

- yMeTb IPUMEHSATH (HOopMy Il 0OBEMOB
NPU PELICHUH 3a1a4




OTHOIIEHHE O0BEMOB H TUIOIIAACH
MOBEPXHOCTEH MOAOOHBIX PUTyp.

B nosceonesnoii srcusnu u npu uzyuenuu
opyaux npeomemos:

- COCTaBJIATD C HCIIOJIb30BAHUEM CBOHCTB
reOMeTPUYECKUX (PUryp MaTeMaTHYECKUE
MOJIENN JUTSI PEIEHHs 33129 MPAKTUIECKOTrO
XapakTepa v 3a/1a4 U3 CMEKHBIX JUCIUILINH,
HCCIIEIOBATD MOy YEHHBIE MOJIEIH U
UHTEPIPETHPOBATh PE3YJIbTAT

BekTopsl
KOOPAHHATHI
B
NpoCTPaHC-

TBE€

- BIQAETh MOHATUSMHU BEKTOPBI U UX
KOOpAMHATBI,

- YMETb BBINOJIHATH ONepaluy Haj
BEKTOPaMU;

- HCTIOJIb30BaTh CKAJIIPHOE MPOU3BEIeHUE
BEKTOPOB IIPU pPeLIeHUH 3a7aY;

- IPUMEHSTD YPaBHEHHE MJIOCKOCTH,
(bopMyy pacCTOSTHHSI MEXKTy TOUKAMH,
ypaBHeHHE cepbl IPH PeLISHUH 3a7ad,;

- IPUMEHSTb BEKTOPBI U METOJ KOOPAUHAT B
IIPOCTPAHCTBE NPU PeLIEHUH 3aaa4

- ONEpUPOBATh MOHATUSIMH J1€KapTOBbI
KOOpPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpa, PAaBEHCTBO BEKTOPOB,
KOOpPAMHATBI BEKTOPA, YTOJ MEXKIY
BEKTOPaMH, CKaJISIPHOE MPOU3BENeHHE
BEKTOPOB, KOJJIMHEAPHbIE BEKTOPDL,

- HaXOJUTh PACCTOSIHUE MEXKAY ABYMsI
TOYKaMH, CyMMYy BEKTOPOB U
MIPOU3BENIEHNE BEKTOPa Ha YNCJIIO, IO
MeXly BEKTOpaMHu, CKaJIsIpHOE
IIPOU3BENIEHNE, PACKIIAIbIBATE BEKTOP IO
JIBYM HEKOJUJIMHEapHBbIM BEKTOPaM;

- 33/1aBaTh MJIOCKOCTh YPABHEHUEM B
JNE€KapTOBOHN CUCTEME KOOPAUHAT,

- pelars TpoCcTerIne 3a1a491
BBEJIEHHUEM BEKTOPHOTO Oasuca;

- HaXOANTh 00BEM MapajuieNenunena u
TeTpadpa, 3aJJaHHbIX KOOPAUHATAMU
CBOMX BEpILUH;

- 3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE,

- HaXOJUTh PACCTOSIHUE OT TOUKH 10
IJIOCKOCTHU B CCT€ME KOOpAUHAT;

- HaXOJUTh PACCTOSIHUE MEXIY
CKPEIINBAIOIUMHUCS MIPSIMBIMH,
3a/1aHHBIMU B CHCTE€ME KOOPAMHAT

HUcTtopus

MATEMATHKH

- IMETh MPECTABJIEHNE O BKJIAAE
BbIAAKOIIUXCA MATCMATHUKOB B paSBI/ITI/Ie
HayKy,

- IOHUMAaThb pO.]'Ib MaTCMATHUKHU B paSBI/ITI/II/I
Poccun

- IPEACTABIISATH BKJIAJ BBIAAIOLIUXCS
MaTEMAaTUKOB B PAa3BUTHE MATEMATHKH U
UHBIX HAy4YHBIX 00JacTel;

- MOHUMATh POJIb MATEMATHKU B
pazsutun Poccuu

MeToanbl

MATEMATHKH

- UCTOJIb30BAaTh OCHOBHBIE METO/IbI
JIOKa3aTeNbCTBA, MPOBOAUTD OKA3ATENBCTBO
U BBITIOJIHATDL OMPOBEPIKCHUCE,

- IPUMEHATH OCHOBHBIC METOAbI PCIICHUA
MAaTEMATHYCCKHX 3aaa4,

- HA OCHOBE MaTE€MaTUYECKHUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapakTepU30BaTh KPACOTY U COBEPLIEHCTBO
OKPY’KaroIero MUpa U NpOU3BEeICHUN
HCKYCCTBA,

- IPUMEHSTDb NPOCTENHIINE TPOrPAMMHBIE

- IPUMEHSATDb U3BECTHBIE METObI TPU
peLIeHNH CTaHapTHBIX MaTeMaTHUYEeCKUX
3a4ad4;

- 3aMeyaTh U XapaKkTepHu3OBaTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTHU B
OKpY Karo1leil AeHCTBUTENbHOCTH,

- IPUBOAUTD MTPUMEPBI MATEMATHUECKUX
3aKOHOMEPHOCTEN B IPUPOJE, B TOM
YHUCJIe XapaKTEePU3YIOIINUX KPacoTy U
COBEPIIECHCTBO OKPY KAOLIEro MUpa u
MIPOU3BEICHUN HUCKYCCTBA,

- IPUMEHATh MaTeMaTH4YeCK1e 3HAHUS K




CpencTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE | MCCIIENOBAHUIO OKPYIKAIOIIETO MUPa
CHCTEMBbI IPH PCIICHUH MATEMATUICCKHUX (MonmenupoBanue GU3HIECKUX
3amau; MPOLIECCOB, 3a1a4l SKOHOMHUKH )

- [IOJIB30BATHCS MPUKIAAHBIMA IIPOTrpaMMaMH
Y IPOrpaMMaMH CUMBOJIBHBIX BBIYUCIICHUI
JUTST ICCIENOBAHNS MATEMATHYECKUX

00OBEKTOB

Conepxanue y4ye0HOro Kypca, mnpeamera

Auaredpa u Hayaja aHAJIU3A

IToBTOpeHue. PemnieHue 3aga4d ¢ UCMONb30BAHUEM CBOMCTB UMCET M CHUCTEM CUHCIIEHMS,
OETUMOCTHU, OJIed U 4YacTel, MPOLEHTOB, MOAyJel uucen. Pemenue 3agad ¢ UCMONB30BAaHUEM
CBOWCTB CTENEeHeW W KOpPHEW, MHOTOWIEHOB, NpeoOpa3oBaHUNl MHOTOYJIEHOB U APOOHO-
palOHANbHBIX BbIpakeHUHN. PeleHne 3a1ay ¢ HCNOJAb30BaHUEM IpalyCHOM Mepbl yriia. Moaynib
Yrciia ¥ ero CBOHCTBa. Pemenne 3ama4 Ha IBUKEHNE U COBMECTHYIO paboTy, CMECH H CILIaBbI C
MOMOIIBIO JINHEHHBIX, KBAAPATHBIX U IPOOHO-PAIIMOHANIBHBIX YPaBHEHHH U UX cucTeM. Pemmenue
33724 C IOMOLIBI0 YUCJIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEepEMEHHOMH, C
NPUMEHEHHEM H300paKeHUs] YUCIIOBBIX TPOMEXKYTKOB. PelneHne 3amad ¢ HCHOJIb30BaHHUEM
YUCNOBbIX (QyHKUMH W ux rpadukoB. Mcmonp3oBaHue CBOWCTB M TIpaUKOB JHHEHHBIX U

KBaJPaTHYHBIX (PYHKIMH, OOpaTHONW MPONOPIMOHAIBHOCTH U (PYHKIUU Y =\/; . I'pagmaeckoe

pelleHne ypaBHEHU MW HepaBeHCTB. Mcmonb3oBaHME oOnepaLluii Haa MHOXECTBAMU U
BBICKa3bIBAaHISIMU. VICTIOIB30BaHNE HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEeMEHHOMH,
YHCIIOBBIX MPOMEXYTKOB, HX OObeIUHEHUH U nepecedeHuil. [IpaMeHeHne mpu peueHnu 3aaay
CBOWCTB apuU(METHUECKOH M Te€OMETPUYECKOH MPOTrpecCud, CYMMHPOBAHHS OECKOHEYHOH
CXOIALIEHCS TEOMETPUUYECKON MPOrPECCUH.

MHoxecTBa (YHCIOBbIE, TeOMEeTpUYecKux (uryp). XapakTepuCTUYECKOe CBOKHCTBO,
3JIEMEHT MHOXECTBa, IIyCTOE, KOHEYHOe, OeckoHedyHoe MHOoecTBO. (CrocoObl 3amaHus
MHOXkecTB [TonMHOXkecTBO. OTHOIIEHHSI TPUHAUICKHOCTH, BKIIIOUEHHs, paBeHcTBa. Onepanuu
Han MHOkectBamu. Kpyru Oiinepa. Koneunbie u OeCKOHEYHBIC, CUETHbIE W HECUYETHBIE
MHOKECTBA.

HcTuHHBIE W JIO)KHBIE BBICKA3bIBAHUWS, OINEPALlMU HAll BBICKa3bIBAHUSAMH. Aneebpa
svickazvieanuil. CBS3b BBICKA3bIBAHUNM € MHOXeCTBaMH. KBaHTOpBI CyIIECTBOBaHHUSA U
BCEOOIIHOCTH.

3akonel noruku. (OcnosHvie Jno2uveckue npasuid. PelmeHne JOTHMUECKHX 3amad ¢
UCTIOJIb30BAaHUEM KPYTOB DUJIepa, OCHOGHbBIX JI02UYECKUX NPAGUII.

Ymozakmouerns. OOOCHOBaHHS M JOKA3aTeNbCTBO B MareMmaTuke. Teopemsl. Bumbl
MaTeMaTHYECKUX YTBEPXKACHUN. Buowr Ooxasamenvcms. Mamemamuyveckas UHOYKYUSL.
Ymeepocoenus: obpamnoe oannomy, Hnpomu6onoNodCHOe, O0OPAMHOE NPOMUBONONOICHOMY
oannomy. IIpu3HaK 1 CBOMCTBO, HEOOXOAUMBIE U TOCTATOYHBIE YCIOBHSL.

Ocnoenas meopema apugpmemuru. Ocmamru u cpasnenus. Aneopumm  FEsxnuoa.
Kumaiickaa meopema 06 ocmamrax. Manas meopema Pepma. q-uunvie cucmemvl CHUCIEHU.
Dynxyus Jiinepa, yucio u cymma oeaumenetii HamypaibHO20 YUCIA.

PannanHas Mepa yria, TPUTOHOMETPUYECKAsh OKPYIKHOCTb. TpPUTOHOMETPUYECKHE
¢byHkuMu yucen U yriioB. PopMysibl TPUBEACHUS, CIOXKEHUS TPUTOHOMETPUUECKUX (YHKIIHA,
¢dopMynBl OBOWHOTO M TOJOBUHHOrO aprymeHta. lIpeoOpasoBaHne CyMMBI, Pa3HOCTH B
NPOU3BENCHUE TPUTOHOMETPHUYECKUX (PYHKINH, 1 HAOOOPOT.

Hymn ¢yHKIMM, NPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbomblnee wu
HanMeHblIee 3HaueHne pyHkiuu. Ilepuoaudeckne GyHKIMM 1 HAUMEHbLIHNHA nieproa. YeTHbie u

HeueTHble (QyHKUUN. DPyukyuu «OpoOHAS 4ACHMb YUCHA» y={x} U «yendas uacme YuUcCIa»

y=[x].




Tpuronomerpuueckue (yHKIUH YHCIOBOTO apryMeHTa ) =COSX, )y =sinx, y=tgx,
y =ctgx . CBolicTBa U rpaQIKu TPUTOHOMETPHUYECKUX (PYHKIIHHA.

OOGpatHble TPUTOHOMETPHUYECKUE (PYHKLNH, UX TJIABHBIE 3HAYCHUS, CBOHCTBA U rpadUKH.
Tpuronomerpudeckue ypaBHeHus. OQHOPOIHBIE TPUTOHOMETPHUYECKHE ypaBHEHUs. PerieHue
NPOCTEHIINX TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocTeiimine CHCTeMbl TPUTOHOMETPUUYECKHX
YPaBHEHHUH.

Crenenp C JelCTBUTENBHBIM IOKa3aTeneM, cBolicTBa creneHu. Ilpocreiimue
NOKa3aTeJbHbIC YpaBHEHHU U HepaBeHCTBA. [lokasaTenpHas QyHKIUS U ee CBOMCTBA U rpaduk.
Uucno ¢ u pyHKIus y=e*.

Jlorapupm, cBotictBa Jorapupma. JleCATHUHBIA W HATYpaJNbHBIA  JIOTApU(PM.
[IpeobpasoBanne  nmorapupmMuveckux  BblpakeHuH. Jlorapupmuueckne ypaBHEHHS |
HepaBeHcTBa. Jlorapupmudeckas GyHKIHS U €€ CBOMCTBA U rpaduk.

Crenennas pyHKUMS U ee CBOHCTBA U rpaduk. UppalmoHanbHbIe ypaBHEHHUS.

[lepBuuHBIE TIPEACTABICHHUS O MHOXECTBE KOMIUIEKCHBIX uucen. /lelicmeus ¢
KoMniekcHoiMu  yuciamu. Komniekcno conpsicennvie uucia. Mooyns u apzymenm uuciaa.
Tpueonomempuveckas ¢hopma komnnexcnoeo uwucina. Pewenue ypaeuenuti 6 KOMHIEKCHbIX
YUCAX.

Meron wHTEpBaNOB IJisi pemeHus: HepaBeHCTB. [IpeoOpasoBanust rpadukoB (QyHKIHI:
CHIBHT, YMHOXXKEHHE Ha YHCJO, OTPaK€HHE OTHOCHTEIBHO KOOPAMHATHBIX ocell. I'paduueckne
METO/bI PELICHHs YPABHEHUI W HEPABEHCTB. PelieHne ypaBHEHUI U HEPABEHCTB, COAEPIKALIINX
NEPEMEHHYIO IO/ 3HAKOM MOJY JIsL.

CucTeMbl TOKa3aTENbHBIX, JOTapUPMUIECKUX U HPPALMOHATBHBIX ypaBHeHHHA. CHCTEMBI
MOKA3aTeJIbHBIX, JIOrapu(PMUIECKUX U UPPALMOHAIBHBIX HEPABEHCTB.

Bsanmuo obpatabie pyHKun. I'paduku B3anMHO 0OpaTHBIX PYHKLINH.

VYpaBHEHUs], CHCTEMBI YPABHEHUH C IAPaMETPOM.

©Qopmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu 6viuie 2 CHEYUATbHBIX
6u0os. Teopema Buema, meopema be3y. lIpusooumvie u nenpuooumvie muo2ounenst. OCHOGHAs
meopema anceoper. Cummempuueckue MHO20YAeHwl. [lenoyuciennvie U  yeao3HauHwie
MHO20YIeHbL.

Jluopanmoser ypasnenus. 1lennvie Opoou. Teopema Pepma o cymme K6aopamos.

Cymmsr u psidvl, MEMOOb! CYMMUPOBAHUSL U NPUBHAKU CXOOUMOCHIU.

Teopemvt 0 npubaUdICEHUU OLUCMBUMENBHBIX YUCE] PAYUOHATLHBIMU.

Mnuoscecmea na koopounammuoii nockocmu.

Hepaesencmeo Kow—bynsakoeckozo, nepasencmeo Hencena, nepasencmea o cpeoHiix.

[Tonsitue mpenena GyHKUMHM B TOUKe. [lonamue npedena (yukyuu 6 6eCKOHEUHOCHI.
Acumnmomur  epagpuxa  @yukyuu. Cpasnenue 0eCKOHEUHO MANbIX U 0OECKOHEUHO OONbULUX.
HenpepsisHocTe QpyHKuMu. Coiicmea nenpepuiensix gynryuii. Teopema Beitepuimpacca.

Huddepenunpyemocts Pynkumu. [lpomsBogHast ¢yHkmmmu B Touke. KacarembHas x
rpapuky ¢Gyskumu. [eomerpudeckuil U (PU3UUECKUl CMBICT TPOU3BOAHOW. [lpumenenue
npouszeoonoit 6  ¢uszuke.  IlpomsBomHble — sneMeHTapHbIXx  QyHKOwid.  IIpaBuia
mddepeHpoBaHus.

BTopas nponsBonHasi, ee reoMeTpUIeCKHii U (PU3NIECKUN CMBICIT.

Touku sxcTpemMyma (MakCUMyMa 1 MUHIUMyMa). MccnenoBanne 31eMeHTapHbIX (QPyHKIUH
HA TOYKH HKCTpEeMyMa, HauOoJsblliee M HAUMEHbIIEE 3HAYEHHE C IOMOIIBIO MPOH3BOIHOM.
llocmpoenue epaguros ¢hynkyuii ¢ nomowvio npouzeoousix. Ilpumenenue npou3soOHOH npu
peutenuu 3a0ay. Haxooicoenue sxkcmpemymos QYHKYuil HeCKONbKUX NepemMeHHBIX.

ITepBooOpazHasi. Heonpenenennblii  uHTerpan. llepBooOpasHble  3IeMEHTaPHBIX
¢bynkumii.  [lnomans  kpuBodumHEWHOW — Tpanmeumu.  Popmyna  Herorona-JleiiOHuma.
OmnpenenenHblil uHTErpal. Boruucienue niowaoeil n1ockux Quayp u 00vemMos men paujetusi ¢
HOMOUYbI0 UHMESPATAL..

Memoowr peutenus (hyHKYUOHATLHBIX YPAGHEHUT U HEPACEHCE.

I'eomerpus



IMoBTOpeHue. PerneHue 3amad ¢ WCMONIB30BAHHEM CBOWCTB (UIYpP HA TUIOCKOCTH.
Pemenune 3ama4y Ha 1OKa3aTeNbCTBO U MOCTPOCHUE KOHTPIIpUMepoB. IIpuMeneHne npocreimnx
JOTMYECKUX TMpaBmJ. PemeHue 3agad ¢ HUCHOJIb30BAHUEM TEOPEM O TPEYTOJbHUKAX,
COOTHOIIEHHUH B MPSIMOYTOJIbHBIX TPEYTOJbHHUKAX, (PAKTOB, CBSI3AHHBIX C YETHIPEXYTOJbHIUKAMH.
Pemenne 3amad ¢ ucnonb3oBaHUEM (PAKTOB, CBA3AHHBIX C OKPYKHOCTAMHU. PerneHue 3amad Ha
U3MEPEHUs] Ha IUIOCKOCTH, BBIYUCIEHHS [UIMH W IUIOanei. Pewenue 3a0ay ¢ nomowvio
BEKMOPOB U KOOPOUHAM.

Harnsagnas crepeomerpus. [Ipusma, napaenenunen, MUpaMuIa, TETPAdIP.

OCHOBHBIE TIOHSITHSI TEOMETPUHU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIIEICTBUS
u3 HUX. [lonamue 06 akcuoMamuyecKkom mMemooe.

Teopema Menenas onsn mempasopa. TlocTpoeHne CeueHHid MHOTOTPAHHHUKOB METOIIOM
cnenoB. lleHtpanbHoe mnpoektupoBanue. llocTpoeHHne cedeHUIT MHOTOTPAaHHUKOB METOAOM
MPOEKLUI.

CkpeuBarouecs mpsiMble B MPOCTPAHCTBE. YTON MEXKAY HUMH. Memoosr HaxoxcoeHus
DPACCMOSHUT MEAHCOY CKPEUUBAIOUUMUCS NPAMBIMIU.

TeopeMsl 0 mapajuleIBHOCTH TPSIMBIX U TUIOCKOCTEH B mpocTpaHcTee. IlapamnenbHoe
NPOEKTHPOBaHNE U n300pakeHune puryp. ' eomempuueckie mecma movex 6 HPOCMPAHCMEE.

[lepnieHauKysIpHOCTE TPAMON ®  miockocTd. OpTOroHaNbHOE MPOESKTHPOBAHUE.
Haxnonnsle 1 npoekuu. Teopema o0 Tpex NeprneHInKyaspax.

Buowr  mempasopoe.  Opmoyenmpuveckuii  mempasdp,  KApKacHuiii  mempasop,
pasHozpannsiii mempasop. lpsamoyzonsuuiii mempasop. Meouanwv u 6umeouans: mempasopa.

Jlocmpaueanue mempasopa 0o napanienenuneod.

Paccrosinust mexny ¢urypamm B mpoctpaHctBe. OO MEPIeHAMKYJAP IBYX
CKPELINBAIOIUXCS TPSMBIX.

Yrael B mpoctpaHcTBe. llepneHIuKysApHBIE TUIOCKOCTH. [110wyade OpmocoHansHO
npoexyuu. Ilepnenouxkynsipnoe ceuenue npusmel. Ipexepanuwiii U MHOLOSPAHHBII V2O
Cesoticmea naockux yenos muo2oepanno2o yenda. Ceoiicmeéa NIOCKUX U OBYPAHHLIX Yelo8
mpexepanno2o ya2aa. Teopemvl KOCUMYCOB U CUHYCOG OJisk MPEXSPANHO20 Y2Ild.

Bunbl MHOrorpaHHWKOB. Pazeepmku  muoeocpannuxa. Kpamuatiwiue nymu  na
HOBEPXHOCIIU MHOOCPAHHUKA.

Teopema Diinepa. llpaBunbHble MHOTOTPAHHHUKH. /[60OIICMEEHHOCHb — NPAGUTLHBIX
MHO20CPAHHUKOS.

ITpuzma. [Mapannenenunen. CpoiicTBa  mapajuieNenunena. IIpssmMoyronpHbIi
napaienenunesn. HakJIOHHBIE IPU3MBI.

Iupamuna. Buael nupamuna. OaeMeHTbl NpaBUIbHOM mnupamunbl. Ilupamunbr c
PaBHOHAKJIOHEHHBIMU peOpaMH M IPaHsIMH, UX OCHOBHBIE CBOICTBA.

[Tnommany NoBEPXHOCTEH MHOTOIPAaHHHUKOB.

Tena Bpamenus: nMIMHAP, KOHYC, map U cdepa. CedeHuss UIMHAPA, KOHYCa U IIapa.
[ITapoBoii cerMeHT, MapoBOii CJIOH, MapOBOH CEKTOP (KOHYC).

YceueHHast MUPaMUIa U yCEUEHHBINH KOHYC.

Dnemenmer cqhepuveckoii ceomempuu. Konuveckue ceuenus.

KacarenbHbie mpsiMble M TUIOCKOCTH. BrmicaHHble u ommcaHeble ceprl. Kacarowyuecs
cghepovr. Kombunayuu men paujenus.

BexTops! 1 koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO. YTOJ MEKIY
BekTOpamu. CKasipHOE IPON3BEACHNUE.

YpaBHeHue mockocTH. PopMmysia pacCTOSHUS MEXKIYy TOYKaMU. Y paBHEHHE C]epsL
Dopmyna paccmosnus om moyku 0o nrockocmu. Cnocodwl 3a0anus NPAMoti ypasHe HUAMU.

Pewenue 3a0au u oOokaszamenscmeo meopem ¢ NOMOUbIO 6EKMOPOE U MemOOOM
KOOpOUHam. SnemMenmol 2eoMempu Macc.

ITonsitue obwvema. OOBeMbl MHOTOrpaHHUKOB. OOBEMbI Ten BpauleHHus. Axcuomsi
obvema. Bvi6oo hopmyn 06wemos npsamMoy2onrsHo20 napaiienenuneod, npuzmsl U NUpAMUObL.
Dopmynvl 015 HaxodHCOeHUst 00vema mempasopa. Teopemvt 06 OMHOULEHUSAX 0OBEMOB.



Ilpunoosicenus unmeepana K 6vIMUCTEHUIO OO0BEMOB U NOGEPXHOCMEN MeN SPAUJeHUS.
lnowaos cghepuuecrkoeo nosca. Oowvem wapoeoeo cnos. lpumenenue o6vemo6 npu peutenuu
3a0au.

[Tnomane chepsr.

Pazsepmka yununopa u xonyca. Ilnomanb NOBEPXHOCTH LIMJIMHIPA U KOHYCA.

KoMOnHaImm MHOTOrpaHHUKOB M TEJ BPALLICHHUS.

ITonobue B mpoctpancTee. OTHOIIEHNE 0OBEMOB U TUIOIIAACH MOBEPXHOCTEH MOTOOHBIX
buryp.

eudicenusn 6 npocmparncmee. napannesibHblil HePeHoc, CUMMEMPUsL OMHOCUMENLHO NIOCKOCHI,
YeHMPATLHAA CUMMEMPUL, ROBOPON OMHOCUMETLHO HPAMOIL.

Ilpeobpazosanue nooodus, 2omomemus. Pewenue 3a0au Ha nIOCKOCMU  C
UCNONB306AHUEM CIEPEOMEMPUYECKUX MEMOOOB.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpUsi rPad)oB H KOMOHHATOPHKA

IToBTopenue. Hcnonp3oBanue TabMUIl W OUarpaMM Ui TPEACTABJICHUS JTaHHBIX.
Pemenue 3amau Ha MPUMEHEHHE ONMMCATENbHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPENHHUX,
HanOOJBIIEro U HAUMEHBINETrO 3HAUEHHs, pa3Maxa, AUCIEPCUH U CTAHAAPTHOTO OTKJIOHEHHS.
Beruncinenne 4acTtor W BEpOSTHOCTEH cOObITHH. BhIuncieHne BEpOATHOCTEH B OMbITaX C
PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMH ~ HcXomamu.  Hcmonmp3oBaHHe — KOMOWHATOPHKH.
Beruncinenne BeposSTHOCTEH HE3aBHCUMBIX coObITHH. Hcmonmp3oBanne (HOpMyJbI CIOKEHHS
BEPOSITHOCTEMH, IuarpaMm Diiyiepa, iepeBa BeposATHOCTeH, (hopmyibl bepry .

Beposmnocmnoe npocmpancmeo. Axcuomer meopuu 6eposmuocmei.

YcnoBHas BepoATHOCTh. lIpaBuno ymHOXeHHs BeposATHOCTed. DopMmyna NOJHOU
BepositHOoCcTH. Dopmyna baiteca.

JlMCcKpeTHBIE Cy4aiiHble BEIMYHHBI M pacnpeneneHus. COBMECTHBIE pacHpeneieHHUs.
PacnipeneneHre cyMMBI M TPOU3BEACHUS HE3ABUCUMBIX CITyYalHBbIX BEIMYUH. MaTeMaTHuecKoe
OKHJIaHWE W JHUCIepPCHsl CIy4YaiHOH BeIMYMHBL MaTeMaTHYeCKOe OXKHIAHHE U IHCIIEePCUs
CYMMBI CJTy4aiHbIX BEJTHMYHH.

bunapnas cinyvaliHas BeauuyuHa, pacnpeneneHue bepHymm.  I'eomerpuueckoe
pactipenenenrie. buHOMHanbHOE pacmpeneleHne WM ero CBOWCTBA. [ unepceomempuyeckoe
pacnpeoenenue u e2o c6oLCMad.

HenpepeiBHble  ciydaliHble  BeNIWYHMHBL  IInOTHOCTE  BeposTHOCTH.  DyHKUMA
pacmpenenenusi. PaBHOMepHOe pacnpeneneHue.

lokazamenvnoe pacnpeoenenie, e2o0 nApamenpasi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanpHoe pacnpeneneHne. DyHKIusS
Jlannaca. Ilapamerpsl HOpmanbHOro pacnpeneneHusi. Ilpumepbl CciaydallHBIX BEJIWYMH,
MOYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHHH, POCT uenoBeka). [lenmpanvuas
npeoenvHas meopemda.

Hepasencmeo Yebwviuesa. Teopema Hebviuesa u meopema bepuynnu. 3akon 6onvuiux
yycen. Bvibopounsiii memoo usmepenusn eeposimuocmei. Pons 3axona donvuiux uiucen 6 Hayke,
npupooe u obuecmee.

KoBapmaumss nByx ciydaiiHeIXx BennuuH. IloHsATHe O KO3(duumeHTe KOoppesum.
CoBmecTHble HAOMIOAEHUS [BYX CIyYalHBIX BEJNWYHMH. Bsi6opounsiii  koaghpuyuenm
koppensyuu. Jluneiinas peepeccus.

Cmamucmuueckas eunomesa. Cmamucmuxa Kpumepusi u ee YpPo6eHb 3HAYUMOCHIU.
1Iposepxka npocmetiuiux 2unomes. IMRUpu4ecKe pacnpeoenentist U Ux c6s3b ¢ meopemuyecKumu
pacnpeodenenusmu. Paneosas koppensyus.

locmpoenue coomeemcmeuii. Huvekmuenvie U CIOPBLEKMUBHBIE  COOMBENCIMEBLSL.
buexyuu. Jluckpemnas nenpepwvienocme. llpunyun /[upuxne.

Koouposanue. J[souunas 3anucs.

Ocnoenvie nousimus meopuu 2cpaghos. Jlepeevs. Jleouunoe oepeco. (eaznocme.
Komnonenmur céaznocmu. Ilymu na epagpe. Jiinepoesut u I amunsmonoest nymu.



TemaTuueckoe MJIAHUPOBAHUE C ONpeaeJeHHEeM OCHOBHBIX BHIOB YUe0HOH TesITEJIbHOCTH

No

Tema, pazaen

Koa-Bo
JaC0B

XapakTepucTHKA OCHOBHBIX BH/0B /esiTeJIbHO-
CTH YUEHHKA (Ha YpOBHe YueOHbIX AelicTBHIH)

Paznen «Aareopa»

10 kaacce

IloBTOpeHue mMaTepuana 7-
9 knaccos

4

JlelicTBUTENIbHBIC YHCIIA

12

DopMyIUpOBaTh ONpeAeNIeHHIs] HAUOOJBIIErO U
HAMMEHBLIEr0 3HAYeHUH (PyHKIUH, YETHOH U
HeuéTHOH PpyHKUui. PopMyIHPOBATH TEOPEMBI O
CBOMCTBaxX rpa)uKOB YETHBIX U HEYETHBIX
¢ynxumii. Haxoquts Hanbosplee 1 HANMEHbIIEE
3HaueHHs! (PyHKIMH HA MHOXKECTBE 110 €€ Tpaduky.
UccnenoBate pyHKUUIO, 3a1aHHYO (HOPMYJIOH, HA
4éTHOCTh. CTpOnTh rpaduku GyHKIUH, HCTIOTIB3YS
YETHOCTb WJIM HEUETHOCTD. BBINOIHATD
reoMeTpuyecKue npeodbpaszoBaHus rpaguKoB
(bYyHKIHH, CBSI3aHHBIE C TTAPAJIIETIbHBIMU
NePEeHOCaMHU, PACTSKEHUSIMU, CKATUSAMU U
CUMMETPUSAMHU, OTHOCUTENIBHO KOOPIUHATHBIX
OCEH.

DopMyTUPOBATH OMPEAeIeHUe 00paTUMO
¢yukumu. PacnosHaBats oOpaTumyro (yHKIHIO 1O
e€ rpaduKy. Y CTaHaBINBATh OOPATUMOCTD

Uwncnosbie QyHKINH

10

(bYHKIMHU 1O €€ BO3PaCTaHUIO MITH YOBIBAHHIO.
DopMyIHpOBaTh ONpeeNIeHHe B3aUMHO 0OPaTHBIX
¢byukuuii. [IpoBepsITh, SBISIOTCS JIM 1BE JaHHbBIE
(yHKIMK B3aUMHO oOpaTHbIME. HaxoauTth
oOpaTHy0 (QYyHKLHIO K TaHHOUW 0OpaTMOi
¢ysxmuu. 1o rpaduky naHHON GYHKIMH CTPOUTH
rpaduk obpaTHoi PpyHKIMU. Y CTaHABITUBATD
BO3pacTanue (yobiBaHHE) 0OpaTHON PYHKLINH 11O
BO3pacTanmto (YObIBaHUIO) JAHHOHN (QyHKIIHH.
DopmyIUpoBaTh ONpeneneHus 00JacTu
OTIpeNeNIeHNs YpaBHEHUH (HEpaBEHCTB),
PaBHOCHJIbHBIX YPaBHEHHH (HEPaBEHCTB),
ypaBHEHUI-CIeNCTBHI (HEPABEHCTB-CIEACTBUN),
MIOCTOPOHHETO KOpHsI. @OpMYIHPOBATH TEOPEMBI,
OIHCHIBAIOIINE PABHOCHIIbHBIEC TIPEOOPa3OBaHUS
ypaBHeHui (HepaBeHCTB). [I[puMeHATh MeTON
PAaBHOCHJIbHBIX MPE0Opa30BaHUM JISI pEIICHUS
ypaBHEHUI U HepaBeHCTB. Haxoauth 00nacTh
OTIpeNeNIeHNs] YPABHEHUI U HEPABEHCTB.
IIpumensaTe METON CAEACTBUM AJIs pELIECHUS
ypaBHeHU. PeraTe HepaBeHCTBA METOIOM
UHTEPBAJIOB

Tpuronomerpuueckue
byHKIUN

24

DopMyIUPOBATH ONPEAEICHNUE PAAUAHHON MEphI
yria. Haxonuts paguaHHyrO Mepy yrIua Mo ero
rpaayCHOM Mepe U IpafyCHYIO Mepy yrja Mo ero
paauaHHON Mepe. BeluucnaTe AJIUHBL AyT

OKpy kHOCTel. POpMyIMpPOBAaTh OMPEAETIEHUS
KOCHHYCa, CHHYCa, TAHI€HCA U KOTAHI€HCa yIia




MOBOPOTA. BBIACHATL 3HAK 3HAYECHUI
TPUTOHOMETPHUECKNX (QYHKIHMHA. Y IpoInaTh
TPUTOHOMETPHUECKHE BBIPAKEHUS, HCITONB3Y ST
CBOWCTBA YETHOCTH TPUTOHOMETPUUIECKHX
bysxmii. PopMyTUpOBaTh ONPEACTICHUS
NEePUOINIECKON (PYHKINH, €€ TIaBHOrO NePUOA.
Ynpomars TPUrOHOMETPHUYECKHE BBIPAXKEHUS,
UCTIONB3Y sl CBOMCTBA MEPHOAHMYHOCTH
TPUrOHOMeTpHUecKnX (QyHKIHH. OnHuchBaTh
CBOWCTBA TPUTOHOMETPHUUECKUX (YHKIIHH.
CtpouTts rpaduku GyHKUUN HA OCHOBE rpaduKOB
YeThIPEX OCHOBHBIX TPUTOHOMETPHUYECKUX
¢ynkouii. [IpeobpazoBriBaTh
TPUTOHOMETPHUECKHE BBIPAKEHHSI HA OCHOBE
COOTHOIIEHUH MEXy TPUTOHOMETPHUYECKUMHU
(YHKIHMSIMUA OJTHOTO M TOTO e apryMeHTa. 1o
3HAYEHHSIM OTHOW TPUTOHOMETPUIECKOH (PyHKLINU
HAXOIIUTh 3HAYEHHSI OCTAIBHBIX
TPUTOHOMETPHUECKUX (DYHKIIHHA TOTO XKe
apryMeHTa.

IIpeobpa3oBrIBATE TPUTOHOMETPHUECKHE
BBIPAKEHUS HA OCHOBE (DOPMYJI CIIOKEHHSI.
Onupasick Ha (OPMYJIBI CIIOKEHUS, TOKA3bIBATh
¢dbopMy el puBeaeHUs1, GOPMYIIBI IBOHHBIX YIJIOB,
(bopMy Bl CYyMMBI U PA3HOCTH CHHYCOB
(xocuHYCOB), GOpMYJIBI TPEOOPA3OBAHHS
NPOM3BEACHUS TPUTOHOMETPHUECKUX (QYHKIIMIA B
cymmy. IIpeoOpa3oBbIBaTh TPUTOHOMETPHUYECKHUE
BBIPAKEHUS HA OCHOBE (DOPMYJ IPUBEACHUS,
(bopMyJ1 IBOMHBIX U MOJIOBHUHHBIX YIJIOB, HOPMYJT
CYMMBI U pa3HOCTH CHHYCOB (KOCHHYCOB), (popmy
npeoOpa3oBaHus TPOU3BEICHHS
TPUTOHOMETPHUECKUX (DYHKIHHA B CYMMY

Tpuronomerpuueckue
YpaBHEHUs

10

DopMyIUPOBAThH ONPEACIEHUS] APKKOCHHYCA,
apKCHHYCa, APKTaHI€HCA, ADKKOTAHI€HCA.
Haxonutb 3HaueHNs1 0OpaTHBIX
TPUTOHOMETPHUECKUX (YHKIHHA AJIsT OTACTBHBIX
TaOJIMYHBIX 3HAUEHHUH apryMmeHTa. Mcnonb3ys
MOHSTHSI aPKKOCHHYCa, apKCUHYCa, apKTaHI'€HCa,
apKKOTaHIeHca, peliaTh NpocTeiine
TPUTOHOMETpHUUECKHe ypaBHeHUs. PopMyIHpOBaThH
CBOWCTBAa OOPATHBIX TPUTOHOMETPUIECKHX
¢ysaxmui. Ctpoutsb rpaduku GyHKIUI HA OCHOBE
rpapKOB YETBIPEX OCHOBHBIX OOPATHBIX
TPUTOHOMETPHUECKNX (QYHKIHMHA. Y IpoInaTh
BBIPAKEHUS, coneprKamue oopaTHble
TPUTOHOMETPHUECKHE (DyHKIIHH.

PacniozHaBaTh TpUrOHOMETPUYECKHE YPABHEHUS U
HepaBeHCTBa. Perarh TpUroHOMeTpUUecKHe
ypaBHEHUs, CBOISLINECS K aNreOpandeckum
ypaBHEHUSIM, B HACTHOCTH pellaTh OJHOPOAHbIE
TPUTOHOMETPUYECKHE YPABHEHUs] IEPBOM U BTOPOH




CTEIEHH, a TAKXKE PeIlaTh TPUTOHOMETPUYECKUE
YPaBHEHHUs], IPUMEHsIsI METO Pa3JIOKEHUs Ha
MHOXxUTeNH. Pemartes npocreimue
TPUTOHOMETPUYECKHE HEPABEHCTBA

IIpeobpazoBanne
TPUTOHOMETPHUECKUX
BBIPAKEHUIN

21

[Ipeobpa3oBbIBaTE TPUTOHOMETPHUECKHE
BBIPA)KEHUS] HA OCHOBE COOTHOLICHUH MEXITy
TPUTOHOMETPHUECKUMH (PYHKIIHSIMHI OTHOTO U TOTO
ke aprymeHTa. [1o 3HaueHussM OiHOM
TPUTOHOMETPHUECKOH (DYHKIIH HAXOIUTh
3HAYEHHsI OCTAJBHBIX TPUTOHOMETPUIECKIX
(YHKIHH TOTO JK€ apryMeHTa.

[Ipeobpa3oBbIBaTE TPUTOHOMETPHUECKHE
BBIPAKEHUS HA OCHOBE (DOPMYJT CIIOKEHHSI.
Omnupasick Ha (OPMYJTBI CIIOKEHUS, TOKA3bIBATh
¢dbopMy el puBeneHUs, GOPMYIIBI IBOHHBIX YIJIOB,
(bopMy Bl CYMMBI U pA3HOCTH CHHYCOB
(xocuHYCOB), GOpMYJIBI TPEOOPA3OBAHHS
NPOM3BEACHUS TPUTOHOMETPHUUECKUX (QYHKIIHIA B
cymMmy. IIpeoOpa3oBbIBaTh TPUTOHOMETPUUIECKHE
BBIPAKEHUS HA OCHOBE (DOPMYJI IPUBEACHUS,
(bopMyJ1 IBOMHBIX U MOJOBHHHBIX YIJIOB, (hopmy
CYMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB), (popmy
npeoOpa3oBaHuUs MPOU3BENCHUS
TPUTOHOMETPHUYECKHX (PYHKLUHUH B CYMMY

KomriuiekcHbie yucia

DopMyIUPOBATH ONpPEAENEHUs] KOMILIEKCHOTO
qrcia, apupMEeTHUECKUX ACHCTBUIH C
KOMIUIEKCHBIMU YUCJIaMHU, JE€HCTBUTEIBHON U
MHHMOHM 9aCTe KOMITJIEKCHOT'O YH1CIIa,
anredpandeckoil HOpMbI 3aMUCH KOMILIEKCHOTO
4HCla, MOAYJISl KOMIUJIEKCHOIO YHCa U €ro
apryMeHTa, CONPSKEHHBIX KOMIUIEKCHBIX YHCE.
BrmonHsaTe apudmeTnueckue neicTBus ¢
KOMIUIEKCHBIMU yrcnamu. HaxonuTe
NeNHCTBUTENbHYI0 U MHUMYIO 4aCTH KOMILIEKCHOIO
4KCla, MOAYJIb KOMIUJIEKCHOTO YHCIIa U €T
apryMeHT, KOMIUIEKCHOE YHCJIO, CONPSKEHHOE K
naHHoMy. @opMynupoBaTh OnpeneneHue
TPUTOHOMETPHUECKOH (POPMBI 3aITUCH
KOMILIEKCHOTO yncia. M300pakaTb KOMIUIEKCHBIE
YHCJIa Ha KOMIIEKCHOM miockocTu. Haxonuts
KOMIUIEKCHY0 koopauHarty uucna. [IpeacraBnsats
KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUECKON
¢dopme. BBIOIHATD YMHOKEHHE, eTICHUE U
BO3BEJI€HUE B HATYPAJIBHYIO CTEIIEHb
KOMIUIEKCHBIX YHCEJ, 3aMIHCAHHBIX B
TPUTOHOMETPHUECKOH (opMe.

IIpuMeHATh KOMIUIEKCHbIE YNCIIa AJisl pelleHus
anreOpanvyecKnx ypaBHEHUH, B YaCTHOCTH
KBaJPaTHBIX YPABHEHUN C AEHCTBUTEIbHBIMU
KO3 PULIMEHTAMH H OTPULIATEIbHBIM
OUCKpUMUHaHTOM. @OpMyIHpoOBaTh OCHOBHYIO
TeopeMy anredpsI




IIpousBonHas

29

Y cTaHaBIMBATh CYyLIECTBOBAHKE Npeaesia Oy HKIUH
B TOYKE M HAXOJUTh €r0 Ha OCHOBE Tpaduka
¢byskmmm. Paznnyars rpaguku HENPEPBIBHBIX U
Pa3pbIBHBIX (YyHKIIHA.

Haxonuts npupaienne apryMeHTa 1 npupalieHue
(bYHKIMM B TOUYKE. BBUUCTATD CPEAHIOI0 CKOPOCTH
IBWKEHUS] MaTEPHATIbHON TOYKH IO 3aKOHY €€
IBYKEHUS.

DopMyIMpoBaTh ONpeaesieHHe MPON3BOIHON
(YHKIIMU B TOUKE, MTPABUJIA BHIYUCICHUS
MpOou3BOAHBIX. HaxomuTh Mpon3BoaHbIE (HYHKIIHUMA,
ypaBHEHUs KacaTeNbHbIX Tpaduka QyHKIHH,
MTHOBEHHYIO CKOPOCTB JIBUIKEHHUS MaTepPHATbHON
TO4YkH. MCNIOIB30BaTh MEXaHUYECKHUN U
r€OMETPUYECKHI CMBICI IPOU3BOIHOM B 3aa4ax
MEXaHUKH 1 TEOMETPHHL.

@DopMyTUpOBATh MPU3HAKHU MTOCTOSHCTBA,
BO3pacTaHus U yoriBaHust pyHKmn. HaxonuTe
MPOMEKYTKH BO3pPACTaHUS U YOBIBAHUS (PyHKIUH,
3aIaHHOH (POPMYJIOA.

DopMyIMpOBaTH ONPEAENIEHHI TOYKA MAaKCHMYMa
U TOYKH MUHIMYyMa, KPUTUYECKOH TOUKH,
TEOPEMBI, CBA3BIBAIOLINE TOYKH SKCTPEMyMa C
npou3BoAHON. HaxoauTe TOUKHU 3KCTpeMyMa
byHKIMH, HaMOOJbIIEe U HANMEHbLIEE 3HAYCHUS
(YHKIIMU Ha TPOMEKYTKE.

Uccnenosath cBolicTBa (PyHKIIUH C TTOMOIIBIO
IIPOM3BOJIHOM M CTPOUTH rpaduku PyHKIHH

Kombunatopuka u
BEPOSITHOCTb

Hcnonp30BaTh METOA MATEMATUIECKON MHIY KLU
IIPU AOKA3aTENIbCTBE PABEHCTB (HEPABEHCTB,
YTBEPKIEHUH O NETMMOCTH LIEJIbIX YUCE),
3aBHUCSIINX OT IEPEMEHHOM, NPUHUMAIOLIEN
HaTypajbHbIE 3HaUeHHs. Pa3nuyath MHOXKECTBA U
yIOPsIIOUYEeHHBbIE MHOXKEeCTBA. POPMy THPOBAThH
OTIpEeNeNIeHNS IEPECTAHOBKH KOHEUHOTO
MHOJKECTBa, Pa3MEIICHHUS U3 N 3JIEMEHTOB 110 k,
codeTaHus: (KOMOMHALIMH) U3 N 3JIEMEHTOB 110 k.
BBMuCHATE KOTUYECTBO MEPECTAHOBOK KOHEYHOTO
MHOJKECTBA, pa3MEIIeHUH U3 N 3JIEMEHTOB 110 K, a
TAK’Ke KOJMYECTBO COYETAHUI U3 N 3JIEMEHTOB IO
k. ITpumensTe popmyny 6uHoMa HetoToHa 1
TpeyroapHuK Ilackams ot COKpaméHHOro
YMHOXEHUSI

O06o01maroiee NOBTOPEHUE

14

11 kaacce

IlosTOpenue marepuana 10
KJjlacca

BrmonHsaTe apudmerndeckue neficTeus, coueras
YCTHBIE U TUCBMEHHBIE IPUEMBI, TPUMEHEHUE
BBIYHMCIIUTENBHBIX YCTPONUCTB, HAXOAUTD 3HAYEHUS
KOpHSI HaTyPaJIbHOMN CTENEHH, CTENEHU C
paLMOHANIbHBIM [TOKA3ATEIEM.

IIpoBoAUTH TIO U3BECTHBIM (HOPMYJIaM H IIPABHUIIAM
npeoOpa3oBaHusi OYKBEHHBIX BbIPAKEHUH,




BKJIFOYAIOIUX CTETICHH, PaTuKajbl 1
TPUTOHOMETPHUECKHE (PyHKIUH, BEIYUCIISATD
YHCIIOBOE 3HAYCHHE Oy KBEHHOT'O BBIPAKEHUSI.
Haxonutb npon3BonHbie PyHKUNH, TONB3YSCH
npaBuiamMu A HepeHInpOBaHMSL.

Haxonuts npon3BonHbie PyHKUNH, TOJIB3YSCH
npaBuiamMu AU HepeHInpOBaHMSL.

[IprMeHATh TPOU3BOIAHBIE TSI UCCIIETOBAHMS
(bYHKIMHA U TOCTPOCHUS NX rpaduKoB B
HECJIOXKHBIX Cy4asx. B quanore ¢ yuurenem
COBEPIIEHCTBOBATH CAMOCTOSITEIIHHO
BbIpaOOTaHHbIE KPUTEPHU OLICHKH.
Hcnonp30BaTh 0Ka3aTEIbHYI MATEMATHYECKYIO
peub. PaGoraTh ¢ nHpOpMaLIEeH, B TOM YHCIIE U C
Pa3NTUIHBIMI MATEMATHYECKUMH TEKCTAMH.
Hcnonp30BaTh MaTEMAaTHUECKUE CPECTBA IS
U3yUEHUs U OTMCAHMS PEATbHBIX MPOLIECCOB U
SIBJICHUH.

MHorouneHbl

10

3HaTh apupMeTHUECKUE ONepaIH HaJl MHOTO-
YJI€HaMH OT OAHOM MEePEMEeHHOM, TeopeMy besy.
JlenuTe MHOTO4JIEH Ha MHOTO4JIEH C OCTaTKOM,
packKJIaabpIBaTh MHOTOWIECHBI HA MHOXKHUTEIIH.
Hmets npencraBieHne 00 OMHOPOIHBIX,
CUMMETPUYECKUX MHOTOWIEHAX OT HECKOJIBKUX
MEePEMEHHBIX, BO3BPATHBIX YPABHEHUSIX.

3HaTh (OPMYJIBI COKPAIIEHHOTO YMHOXKEHHS AJIsI
CTapIIUX CTETNEeHEH, CIIOCOOBl PELIeHHs YpaBHEHHH
U CUCTEM YPaBHEHUH, METObI PELIECHUs
YPABHEHUM BBICIINX CTENEHEH: METOM Pa3IoKeHUs
HA MHOXXUTEJHN U METOJ BBEIEHUS HOBON
nepeMeHHOH, (pyHKIMOHANTBHO-TpadudecKie
IPUEMBI

CreneHu 1 KOpHU.
Crenennble QyHKIMU

24

BroimonHSIThE OCHOBHBIE JEMCTBUS CO CTEIIEHSIMH C
LEJIbIMUA U PALIMOHAJIBHBIMH MTOKA3aTEJISAMHU.
IIpumensTs CBONCTBA KOPHS N-U CTENEHU IS
BBIUMCJICHHSI 3HAUEHUH U MPeoOpa3oBaHMA
YHUCJIOBBIX BBIPAKEHUM, COACPIKALUX KOPHH N-I
CTEIIeHH.

3HaTh CBOWCTBA CTENEHHBIX (PYHKIUH U yMETh
MPUMEHSATDh UX MPU PELUICHUH NPAKTUYECKUX 3a7a4.
Hcnonb3oBaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B
MPAKTUYECKON EeSITEIbHOCTH U MOBCETHEBHOMN
JKU3HU JJIS1 BBITIOJTHEHUS PAacUeTOB MO (OpMyiaMm,
cocraBieHUs1 GOPMYJI, BEIPAKAIOIIUX 3aBUCUMOCTH
MEKIY pPeabHbIMU BETUYUHAMM.

BrIimonHSITE OCHOBHBIE JEMCTBUS CO CTEIIEHSIMHU C
PaLMOHAJIbHBIMU MTOKA3aTEIISAMHU.

[IpumeHsTH Ha MPAKTHKE MHOTOOOpa3ne CBOWCTB U
rpapKOB CTENEHHON (PyHKIMH B 3aBUCUMOCTH OT
3HAYEHUM OCHOBAaHUI U MOKa3aTeIell CTEIIeHH.
Boinensite u GopMyIHpoBaTh MO3HABATEIHHYIO
1eab. OCO3HAHHO M MPOU3BOJIBHO CTPOUTDH PEUCBBIC




BBICKA3bIBAHUS B YCTHOM U MUCBMEHHOH (popme;
CraBuTh y4eOHYIO 337124y HA OCHOBE COOTHECEHUS
TOrO, YTO YK€ U3BECTHO U YCBOECHO, U TOr'0, YTO
emle Hen3BecTHO. C 1OCTaTOYHOMN MOJHOTOH U
TOYHOCTBIO BBIPA’KATh CBOU MBICIIM B COOTBETCTBUH
C 3aJjla4aMH U yCJIOBUAMHU KOMMYHUKALIMH.
Brinenats U 0CO3HABATh TO, YTO YK€ YCBOCHO,
OCO3HABAaTh KA4€CTBO U YPOBEHb YCBOEHUS.

IlokasarenbHas u
JorapupmMuyecKas
byHKUMS
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HNmeTp HarnsaHOe npencTaBieHust 00 OCHOBHBIX
CBOWCTBAX MOKA3aTEIbHBIX U JIOTapUPMHUUECKUX
(byHKIUH.

KoHCcTpyHnpoBaTh 3KBUBAJICHTHBIE PEUEBBIC
BBICKA3bIBAHUS C UCITIOIb30BAHUEM
anredOpandecKoro ¥ reOMeTPUIECKOTO SI3bIKOB.
HzobpaxaTe rpad ki moka3aTeabHbIX U
JorapupMUUecKux (yHKIHA.

BriaBuraTte Bepcun petieHus mpodaemsl,
OCO3HaBaTh (M MHTEPIIPETUPOBATH B CITydae
HEOOXOIMMOCTH ) KOHEUHBIN Pe3yJIbTaT, BHIOUPATh
CPEACTBa AOCTIDKEHHSI LI U3 TPEAJIOKEHHBIX, &
TAK)KE€ YUUTHCS HCKATh UX CAMOCTOSITENIBHO.
CocraBnsath (MHIUBUAYAIBHO WM B TPYIIE) IUIaH
peteHust mpodyeMbl.

Ucnonp30BaTh MaTeMaTUUECKUE 3HAHUS AJISI
peLIeHHs] Pa3JINYHBIX MATEMATHYECKUX 3a7a4 1
OLICHKH TOJIyYeHHBIX Pe3yJIbTaTOB.

Hcnonp30BaTh 0KA3aTEIBHYIO MATEMATHYECKYIO
peub. Paborats ¢ nHpOpMaLIHEid, B TOM YUCIIE U C
Pa3NIUIHBIMI MATEMATUHIECKUMH TEKCTAMH.
Hcnonp30BaTh MaTEMaTHUECKUE CPENCTBA IS
U3yUEHUs U ONHCAHMS PEATbHBIX MPOLIECCOB U
SIBJICHUI.

OmnwuceIBaTh CBOMCTBA MOKA3ATENbHBIX U JIOTapud-
MUYECKUX (DyHKIMHA, OMUpasich Ha rpaduk.
Pemars nokasarenbHble U TOorapudpMuyecKue
ypaBHEHUSI.

Pemate npocreliline nokasaTeabHble U
JorapupMUUECKHe HEPABEHCTBA.

HNwmeTp HarnsaHOe npencTaBieHnst 00 OCHOBHBIX
CBOWMCTBAX MOKA3aTEIbHBIX U JIOTapUPMUUECKUX
bYHKIMHA, YMETh HIUTIOCTPUPOBATD MX C TOMOLIBIO
rpadUIeCKUX U300paKEHUH.

Hcnonp3oBath CBOMCTBA (PYHKLNH IS CPABHEHUS
Y OLICHKH €€ 3HAYEHUH.

Pemars nmokazaTtenpHbIE U JIOrapuPpMIUECKUE
ypaBHEHUS U HEPABEHCTBA, IPUMEHSIS Pa3IMIHbIE
METOABI HX PEIICHUS.

BrigBuraTe Bepcun petieHus mpodaemsl,
OCO3HaBaTh (M MHTEPIIPETUPOBATH B CITydae
HEOOXOIMMOCTH ) KOHEUHBIN Pe3yJbTaT, BHIOUPATh
CPEACTBA AOCTIDKEHHSI LN U3 TIPEAJIOKEHHBIX, &
TAKJ)KE€ YUUTHCS] HCKATh MX CAMOCTOSITEIIBHO;




CocraBnsath (MHIMBUAYAIBHO WIH B TPYIIE) IUIaH
pewmenwust mpobsemsl. Mcronb3oBaTh
MaTeMaTHYECKUE 3HAHUS JISl PEIICHUS Pa3IMYHBIX
MaTeMaTHYECKUX 3a7a4 U OLEHKH IOy YEeHHBIX
pe3yabpTaTtoB. MUCnomp30BaTh JOKA3aTENbHYIO
MaTeMaTH4eCcKyto peub. Paborats ¢ nnpopmarmei,
B TOM HHCJIE U C PA3JINYHBIMA MAaTEeMAaTHIECKUMHU
TeKkcTaMH. lcrnonb30BaTh MaTeMaTHUECKHE
CpeACTBa JJIsl U3YUSHHSI U OMTUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM.

ITepBooOpasHas u
HHTErpai

Haxonuts nepBooOpasHble, MONb3ysCh TaOIHULIEH
NepBOOOPA3HBIX.

3HaTh CBOWCTBO MEPBOOOPA3HOMN, MpaBUiia
HAXOXKACHUS IEPBOOOPA3HBIX.

BprMucaaThs HHTErpansl B MPOCTHIX CIy4asX.
HaxoauTs niomans KpUBOJIMHEHHON TPANIELUH.
OCBOUTB TEXHHUKY HaXOXKACHUS EPBOOOPA3HBIX.
Y CBOUTB r€OMETPUUECKUI CMBICI HHTErpasa.
Bocmpoussonuts GopMyIHpOBKH ONpeneeHu,
KOHCTPYHMPOBATh HECJIOXKHBIE ONPEAETICHUS
CaMOCTOSITEINIBHO.

BrigensaTe u GopMyIHpOBaTH IO3HABATENBHY O
1enb. OCO3HAaHHO U MPOU3BOJILHO CTPOUTH peUeBble
BBICKA3bIBAHUS B YCTHOH M MUCbMEHHOU (hopme.
CraBuTh y4eOHYIO 33a71a4y HA OCHOBE COOTHECEHUS
TOrO, YTO YK€ U3BECTHO U YCBOECHO, U TOr'0, YTO
emle Hen3BecTHO. C 1OCTaTOYHOMN MOJHOTOH U
TOYHOCTBIO BBIPA’KATh CBOU MBICIIM B COOTBETCTBUH
C 3aJla4aMU U yCJIOBUAMHU KOMMYHUKALIMH.
Oco3HaBaTbh Ka4eCTBO U YPOBEHb YCBOCHUS,
CTPYKTYpPHUPOBATb 3HAHUS.

DJleMeHThl TEOpUU
BEPOSATHOCTEN U
MaTeMaTUYeCKON
CTaTUCTUKHU

Pemars koMOMHATOpHBIE 3a7a4H.

UzBnekats nHGOPMALUIO, TPEICTABICHHYIO B
Tabuax, Ha Auarpammax, rpagukax.
CocrtaBnsiTh TaOMUIIBL, CTPOUTH AHArPAMMEI,
rpaduku.

BprucaaTe cpeqHue 3Ha4eHus pe3yIbTaToB
U3MEPEHUI.

Haxonutb BEpOSTHOCTH CITy4aliHBIX COOBITHI B
MPOCTEHUIINX CITyYasiX.

Haxonutb gacToTy cOOBITHS, HCTIONB3Y ST
coOCTBEHHbIE HAOFOACHUST U TOTOBBIE
CTaTUCTUYECKHE JAHHBIE.

Ucnonp3oBath nmpuoOpeTeHHbIE 3HAHUSA U YMEHHS B
MPaKTUYECKON NEATEIbHOCTU U MOBCEIHEBHOM
JKU3HH [T peLeHNsT yUeOHBIX 1 MPAKTHYECKUX
3anay, TpeOyHNX CHCTEMAaTHYeCcKoro nepedopa
BApUAHTOB.

Hcnonp3oBath mpuoOpeTeHHbIE 3HAHUSA U YMEHHS B
MPaKTUYECKON AEATEIbHOCTU U MOBCETHEBHOU
JKA3HU JI1 CPAaBHEHHUs LIAHCOB HACTYILICHUS
CJIy4aliHbIX COOBITHH, OLIEHKH BEPOSITHOCTH




CITy4aifHOTO COOBITHS B MPAKTHYECKIX

CUTYaLMsIX, COMIOCTABJIEHUS MOJIENIU C PEaIbHOM
cutyauueil. [ToHumarte pa3auyHble CTATUCTUYECKUE
YTBEPKICHUS.

Broinenste u GopMyIHpoBaTh MO3HABATEIHHYIO
1esab. OCO3HAHHO U MPOU3BOJIBHO CTPOUTDH PEUEBBIC
BBICKA3bIBAHUS B YCTHOH M MUCbMEHHOM (hopme.
CraButh y4eOHYIO 3314y HA OCHOBE COOTHECEHHUSI
TOTO, YTO YK€ U3BECTHO U YCBOCHO, U TOT0, YTO
emte Hen3pecTHO. C JOCTaTOYHOM MOJHOTOU U
TOYHOCTBIO BBIPA’KaTh CBOU MBICJIM B COOTBETCTBUU
C 3a/1a4aMU U yCJIOBUSIMU KOMMYHUKALUU.
BpiaensaTs u 0CO3HaBaTh TO, YTO YK€ YCBOCHO U
YTO elle MOAJICKUT YCBOEHHUIO, OCO3HABATh
KaueCTBO U YPOBEHb yCBOeHUs. CTPyKTypUpPOBATH
3HaHus. Mcnosb30BaTh JOKA3aTENIbHY IO
MaTeMaTH4YeCcKyto peub. Paborats ¢ nnpopmarmei,
B TOM YHUCJIE U C PA3JIMYHBIMU MAaTEMATHYECKUMHU
TEKCTAMHU.

VYpaBHEHMs U HEPABEHCTBA.
CucreMsl ypaBHeHUN U
HEPaBEHCTB
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PetaTte pannoHanbHble, OKa3aTeIbHbIE U
JorapupMHUECKUe yPABHEHHUS U HEPABEHCTBA,
npocTeiiiine nppauuoHaIbHble U TPUTOHOMETPH-
YeCKHE YPaBHEHUs], UX CUCTEMbI.

CocTaBnATb ypaBHEHUsI U HEPABEHCTBA MO
YCJIOBHIO 3a1a4U.

Ucnonp3oBath mpuoOpeTeHHbIE 3HAHUA U YMEHHS B
MPaKTUYECKON AeATEIbHOCTU U MOBCETHEBHOU
JKU3HU 11 TOCTPOEHUSI U UCCIIEOBAHUS
MPOCTENIINX MaTeMaTHYECKUX MOAeeN.

PewaTe ypaBHEHUS 1 HEPaBEHCTBA, UCIIONb3YsI
pa3JIMYHbIE METOMbI UX PELICHUS.

3HaTh U IOHUMATh TEOPEMBI O PABHOCUJIBHOCTH
ypaBHEHUII, yMETb UCIIONb30BaTh UX HA MPAKTUKE.
[IpumeHsATs paznuyaHbie GOPMBI CAMOKOHTPOJIS MIPH
BBINTOJIHEHUH MTPeoOpa3oBaHu.

Brinenats U 0CO3HABATH TO, UTO YK€ YCBOCHO U
YTO €Ll MOMJIEKUT YCBOCHHUI), OCO3HABATH
Ka4eCTBO U YPOBEHb yCBOEHUS.

IIpencraBasiTh KOHKPETHOE COACPKAHUE U
coo011aTh ero B MUCbMEHHOH U YCTHOH (opme.

C nocTaTouHOI MONMHOTON U TOYHOCTBIO BhIpaXKaTh
CBOM MBICJIM B COOTBETCTBUH C 337a4aMu U
YCJIOBUAMU KOMMYHUKALIUH.

Paboras no niaHy, cBepsITh CBOM AEHCTBHUS C
LIEJIBIO U, TPH HEOOXOIUMOCTH, UCIIPABIISIT
OHOKH CaMOCTOSITENBHO.

Bocnpoussonuts GopMyIHpOBKH ONpeneIeHu,
KOHCTPYHMPOBATh HECJIOXKHBIE ONPEIETICHUs
CaMOCTOATENBHO. MCronb30BaTh JOKA3aTENbHYIO
MaTE€MaTHYECKYIO PeUb.

Pabotatsk ¢ nHpopManmeli, B TOM YHCIIE U C
Pa3JIUYHbIMU MaTEMaTHYECKHUMU TEKCTAMU.




CocraBnsath (MHIMBUAYAIBHO WIH B TPYIIE) IUIaH
pewmenwust mpobynemsl. PabotaTe ¢ nHpOpManneH, B
TOM YHCJIE U C PA3JIMYHBIMH MaTEMAaTHIECKUMHU
TEKCTaMIL.

Ob6oburaromee MOBTOpEHUE 16
I'eomeTpusi
10 kaace

HexoToprlie cBenenust u3 12

MJIAHUMeETPHH.

VYTl U OTpEe3KH, CBA3AH- 4 DopMyIUPOBaTh U JOKA3BIBATH TEOPEMBI 00 yTIIe

HBIE C OKPY KHOCTBIO. MEXKIy KacaTeJIbHOHN 1 XOpaoH, 00 oTpe3kax mepe-
CEKaIOLUXCsI XOpA, O KBaApaTe KacaTesbHOI;, BbI-
BOZIUTH (POPMYJIBI TSI BBIYUCIIEHHSI YTIIOB MEKIY
NBYMsI TIEpECEKAIOLUMUCS XOPAaMH, MEKIY ABYMs
CEeKYLIMH, IPOBENEHHBIMH U3 OIHOM TOUKH; Pop-
MYJINPOBATh U AOKa3bIBaTh YTBEPKACHUS O CBOM-
CTBaxX U MPHU3HAKaX BIMCAHHOIO U ONHMCAHHOIO
4eTbIPEXYTOJIbHUKOB; pellaTh 3a7Ja4l C UCIOJIb30-
BAaHUEM M3yYEHHBIX TEOpPeM U (PopMyI.

Pemenne TpeyronbHUKOB. 4 BrBonuTe GopMy B, BEIpAKAOLINE MEAHAHY
1 OUCCEKTPUCY TPEYTOJbHIKA YePe3 €ro CTOPOHBI,
a TaKkKe pa3InyHble (POPMYJIIBI MJIOMIATN TPEYTONb-
HUKA, (OPMyIMPOBATh U JOKA3BIBATH Y TBEPIKICHHS
00 OKPY>KHOCTH U IPSIMOi Ditliepa; permarh 3a/1a-
YH, UCTIOJB3Y S BbIBEICHHBIE (DOPMYJIBI.

Teopema Menenas u Uessl. 2 DopMyIUPOBATE U TOKA3BIBATE TEOPEMBI
Menenas u UeBbl 1 UCTIONB30BATh UX MPU
pelleHnH 3a7ay.

Dmnurnc, runepdona u 2 DopMyIUPOBATH ONPEAEIICHUs dJIIUIICA, TUIIEP -

napabona. 60J1BI 1 TapadoJIbl, BHIBOJUTH UX KAHOHUYECKHUE
ypaBHEHUs M N300pakaTh 3TH KPUBbIC HA PUCYHKE

Beenenmue. 3

IIpenmer cTepeomerpuu. 1 ITepeuncnsiTe OCHOBHBIE (PUTYPHI B

AKCHOMBI CTEPEOMETPHH. NPOCTPAHCTBE (TOUKA, MPSIMAsi, MIIOCKOCTD),
(bopMyIHpPOBATH TPU AKCHOMBI 00 X B3aUMHOM
PacMoJIOXKEHUHU U UILTIOCTPUPOBATDH 3TU AKCUOMBI
NpUMEPaMH U3 OKPY KaroIeld 0OCTaHOBKH.

Hexotopele cineactsus us 2 DopMyIUPOBATH U TOKA3BIBATE TEOPEMY O

AKCHOM. IJIOCKOCTH, MPOXOJsALIeN Hepes NpsMYIo U He
JIeXKaLy0 Ha Hel TOUKY, U TEOPEMY O MJIOCKOCTH,
IPOXOAsLIel Yepe3 Be NepeceKaroInuecs IpsMble.

MapanneabHOCTH 16

NPSIMBIX H IJIOCKOCTEH.

IMapanaeabHoCTh 4 DopMyIUPOBATH ONPEACIICHNUE NMapaJUICIbHbIX

NPSAMBIX, NPAMOI U NPSIMBIX B IIPOCTPAHCTBE, (POPMYTHPOBATH U

IJIOCKOCTH. JIOKa3bIBaTh TEOPEMbI O NAPaJUIEIbHBIX MPAMBIX;

[TapannenbHble NpsiMbIe B OOBSICHATD, KAKUE BO3MOJKHBI CITydan B3aUMHOTO

MIPOCTPAHCTBE. pacnojoXkeHus NpsAMOH U MJIOCKOCTU B IPOCTPaH-

[TapannenbHOCTB TPEX CTBE, U IPUBOIUTD WLTFOCTPUPYIOIINE TPUMEPHI U3

MPSIMBIX. OKpy’Karoliei 00CTaHOBKH, (pOPMYJIHPOBATH OIpe-

ITapannenbHOCTL IPSIMOK U
IJIOCKOCTH.

JeJIEHHE NapaJuleSbHBIX MPSMON U MJIOCKOCTH,
hopMyTHPOBATh U AOKA3bIBATH YTBEPKIEHHUS O Ta-




PAJUIETIBHOCTH MIPSIMOI U TUIOCKOCTH (CBOWCTBA

U TIPU3HAK); peIlaTh 3aJa41 Ha BBIYUCIIEHUE U 10~
Ka3aTeJIbCTBO, CBSI3aHHBIE CO B3aMMHBIM PacIoNo-
JKEHUEM TPSIMBIX U TNIOCKOCTEH.

B3aumHoe pacnosokenue 4 OOBACHATD, KAKHE BO3MOXKHBI CITyYau
NPSIMBIX B IPOCTPAHCTBeE. B3aMMHOI'0 PACIIONOKEHUS IByX NMPSAMBIX B
Yroa mexay apymsi MPOCTPAHCTBE, U MPUBOAUTD UILTIOCTPUPYIOLINE
NPSIMBIMH. npuMepsl;, PopMyIUPOBaTH ONPEACICHIE
CxkpeluBaroiuecs CKPELINBAIOIIUXCS MPSMBIX, (OPMyTUPOBATH U
IpsIMbIE. NOKa3bIBaTh TEOPEMY, BEIPAXKAIOILYIO IPU3HAK
VYTl ¢ COHanpaBJIeHHbBIMU CKPEIINBAIOIIUXCS NPAMBIX, U TEOPEMY O
CTOPOHaMH. IJIOCKOCTH, MPOXOJALIeN epe3 OfHY U3
VYron Mexay NpsiMbIMU. CKPEIIMUBAIOIIUXCS NPAMBIX U NapajuleIbHON
Konrpoabnas pabora Ne APYTOH MPsIMO;, OOBACHTH, KAKHUE /IBA JTy4a Ha-
1 (20 mun) 3BIBAIOTCS] COHATPABJIEHHBIMH, ()OPMYTHPOBATH
U JIOKa3bIBaTh TEOpEeMy 00 yIiiax ¢ COHaNpaBJIeH-
HBIMH CTOPOHAMH;, OOBSICHATD, YTO HA3BIBACTCS
YIJIOM MEXAY MepeceKaroluMUCS MPsIMbIMU
U YIJIOM MEXIY CKPELIUBAIOLIUMHUCS MPSIMBIMU;
pelaTh 3a7a41 Ha BBIUUCIIEHHE U 10Ka3aTeIbCTBO,
CBsI3aHHbIE CO B3aMMHBIM PACIIOIIOKEHUEM ABYX
MPSIMBIX U YTJIOM MEXAY HUMHU.
IHapanaeabHoCTh 2 DopMyIUPOBATH ONPEAEICHNE NapaIEIbHbIX
MJIOCKOCTEH. TUIOCKOCTEH, (POPMYJIUPOBATh U TOKA3bIBATD
ITapannenbHble MIOCKOCTH. YTBEP>KIAEHUS O MPU3HAKE U CBONCTBAX
CBaolicTBa napaieabHbIX napajulebHbIX TUIOCKOCTEN, HCIIOJIb30BaTh 3TH
IJIOCKOCTEHN. yTBEPKIEHUs NPU pelleHuH 3aaau.
Terpasap u 4 OOmbsACHATB, Kakast (UTypa HA3bIBACTCS TETPAI-
napaJuiejenumnes. IPOM U Kakas napajijiesienumneoM, oKas3blBaTh Ha
Tetpasap. YepTelkax U MOAEISIX UX 3JIEMEHTHI, N300pakaTh
[Tapannenenunen. 5TH (PUrypBI HA PUCYHKaX, HILTIOCTPUPOBATD C X
3ana4yu Ha MOCTPOEHUE MOMOLIBIO Pa3JIMYHbIE CIydyan B3aMMHOIO pacro-
CEUYEHHUI. JIOKEHUSI NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE,
(bopMyTHpPOBATH U TOKA3bIBATH YTBEPKACHUS O
1 CBOICTBax mapajuiesienumnena, OObsICHITh, 4TO
Kounrpoabnas padora Ne HA3bIBAETCS CEUEHUEM TeTpadpa (mapajuiesienure-
2 1 7a), pelaTh 3a/1a4H Ha TIOCTPOCHUE CEYEHUH Te-
3auér Ne 1 Tpas/ipa U napaJjesienuIesa Ha YepTeke.
IlepnenauKyISIPHOCTD 17 DopMyIUPOBATH ONPEAEICHUE EPIIEHIUKY JISIP-
NPSAMBIX U IMJIOCKOCTeil. HBIX MPSIMBIX B IPOCTPAHCTBE, (POPMYTUPOBATH
lepnenaukyasipHocTh 5 JIOKa3bIBaTh JIEMMY O NEPIEHANKYJIIPHOCTH ABYX

NPSAMOH U MJIOCKOCTH.
IlepnenaukynspHbIe
MpsIMbIE B IPOCTPAHCTBE.
ITapannenbHble MpsiMbIe,
NEePNEHAUKY JISIPHBIE K
IJIOCKOCTH.

IIpusnak nepneHauKyJsp-
HOCTH NPSIMON U
IIOCKOCTH.

Teopema o npsmoi,
NEePIEHANKY JISIPHON

MapajuIeIbHbIX MPSIMBIX K TPEThEH NMPSIMOM;
(bopMyTHPOBATh OMpeNeIeHIE MPSIMOH,
NEePIEHIUKY JIPHON K TNIOCKOCTH, Y TIPUBOIUTH
WLTFOCTPUPYIOIINE IPUMEPHI U3 OKPY KA LIeH
00CTaHOBKY; (POPMYJIHPOBATH U JOKA3bIBATH
TeopeMBI (TIPSIMYI0 U OOPATHYIO) O CBSI3U MEXY
NapaJUIeNIbHOCTBIO NPSIMBIX M UX MEPIICHANKYJISIP-
HOCTBIO K TUTOCKOCTH, TEOPEMY, BBIPAKAIOILYIO
NPU3HAK NEPIICHANKY JIIPHOCTH MPSIMOHN U
TUIOCKOCTH, M TEOPEMY O CYIECTBOBAHUU H
€IMHCTBEHHOCTH NPSMOM, MPOXOSIIEH uepes




K IIJIOCKOCTH.

JAHHYIO TOYKY M MEePHIEeHAUKYISIPHON K TaHHOU
IIJIOCKOCTH, PeIIaTh 3aJ]a41 Ha BBIYUCIEHUE U J0-
Ka3aTeJIbCTBO, CBSI3aHHBIE C NEPIEHAUKY JISIPHOC-
TBIO MPSIMOM U MJIOCKOCTH.

OOBACHATD, YTO TAKOE MEPICHANKYJISIP U
HAKJIOHHAs K IUIOCKOCTH, YTO HA3bIBAETCS

Ilepnenguky.asip u 6 MPOEKLUEN HAKJIIOHHOM, YTO HAa3bIBAETCS
HAKJIOHHBIE. YTO0JI MeXKAY PacCTOSTHUEM: OT TOYKH [0 MNIOCKOCTH, MEXIY
NPSAMOH H IJIOCKOCTBIO MapajuIeIbHbIMU IIOCKOCTSIMU, MEXKIY
Paccrostaue ot Touku 10 NapajyIeIbHBIMU NPSIMON U MJIOCKOCTBIO, MEXKAY
MJIOCKOCTH. CKPELINBAOIIUMUCS MPSIMBIME; (POPMYJIUPOBATh U
Teopema o Tpéx JOKa3bIBaTh TEOPEMY O TPEX MEPNEHAUKYISApaxX U
NEePIEeHINKY IApax. NPUMEHSTh €€ TIPU PeIIeHUH 3a1a4; OOBSICHSITD,
Yron Mexay nNpssMod 1 YTO TAKOE€ OPTOrOHAJIbHASI TPOEKIUS TOUKU
IJIOCKOCTBIO. (¢urypsl) Ha MIOCKOCTh, U AOKA3BIBATH, YTO
MPOEKLUEN MPsIMOM Ha IIOCKOCTD, HE NEPIEHINKY -
JSIPHYIO K 5TOM NPSAMOM, SIBJIIETCA NMPsIMast,
OOBSICHATD, UTO HA3bIBAETCS YTJIOM MEKIY
NPSIMOH U TUIOCKOCTBEO M KAKMM CBOMCTBOM OH 00-
nanaer; OOBSCHSTh, YTO TAKOE LIEHTPAJIbHAS MPOCK-
1S TOUKH ((PUTyPBI) HA TUIOCKOCTb.
OOmbsACHATB, Kakast GUTypa Ha3bIBAETCS ABYPaH-
HBIM yTJIOM U KaK OH U3MepsieTcsl; JOKa3bIBaTh, YTO
JABYrpaHHBIH YroJ. 4 BC€ JIMHEHHBIE YIJIbl ABYTPAHHOIO YIJIa PABHBI
IlepnenaukyasipHoCcTH OPYT APYTY; OOBSICHSTD, UTO TAKOE YIOJ MEXKITY
TJIOCKOCTEH. MEePECEKAIOINMHUCS MIOCKOCTAMU U B KAKUX
JIByrpaHHBIN YTOI. npeaenax OH U3MeHseTcs; GOpMyJTHPOBATH
IIpusnak nepneHauKyJsip- orpezeNeHne B3aUMHO NePIeHANKY JIAPHbBIX
HOCTH JABYX IIJIOCKOCTEH. TUIOCKOCTEH, (POPMYJTUPOBATDH U TOKA3bIBATH
IIpsiMOyroNbHBIM TEOpeMy O IpU3HAKE MEePIEeHANKYIAPHOCTH ABYX
napauleJaenumnen. IUTOCKOCTEH; OOBSACHSTH, KAKOH Mapauieenumnesn
TpéxrpanHblii yrou. HA3bIBAETCSI MPSIMOYTOJIHBIM, (POPMYITHPOBATh
MHOrorpaHHsIii yroi. JOKa3bIBaTh YTBEPKAECHUS O €r0 CBOMCTBAX,
OOBSICHATD, KaKas purypa Ha3bIBaeTCs
MHOTOT'PaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM)
YIJIOM U KaK Ha3bIBAIOTCS €0 3JIEMEHTBI, KaKOn
MHOTOTpaHHbBIN YroJl Ha3bIBAE€TCS BBIITY KJIbIM;
(bOopMyIHPOBATh U TOKA3bIBATH YTBEPKIACHUE O
TOM, YTO KQ)XIbIi MJIOCKUH YTOJ TPEXTPAHHOIO
yIJla MEHbIIIE CYMMBbI ABYX JAPYTUX MJIOCKUX
YIJIOB, U TEOPEMY O CYMME IIJIOCKUX YIJIOB BBIMY-
KJIOTO MHOTOIPaHHOIO yIUIa; PELIaTh 3a4a44 Ha Bbl-
YUCJICHUE U T0KA3aTEIbCTBO C HCMOIb30BAHUEM
TEOpeM O MePNEHAUKYJIAPHOCTH NPSMBIX U IIO-
KounTpoabnas padora Ne 1 CKOCTEH, a TAKXKe 3a/1a4l HA TIOCTPOSHUE CEUCHUI
3 MPsIMOYTOJIBHOTO MapajuleNIeUIIea Ha YepTexKe
3auér Ne 2 1
MHororpaHHuKH. 14 OOBsACHATD, Kakasi PUrypa Ha3bIBACTCS MHOTO-
IHonsTue MHOTIOrpaH- 3 TPaHHUKOM U KaK Ha3bIBAKOTCS €r0 SJIEMEHTHI, Ka-

Huka. llpusma.
IlonATHE MHOTOrpaHHUKA.
I'eomeTpuueckoe Teo.

KON MHOTOTPaHHUK Ha3bIBAETCS BBIMYKJIbIM, IPU-
BOJIUTH MMPUMEPHI MHOTOTPAHHHUKOB; OOBSICHSATD,
YTO TAKOE F€OMETPUIECKOE TeJI0; GOPMYIHPOBATH




Teopema Ditnepa.

U I0Ka3bIBaTh TEOpeMy Dilnepa 1Jisl BbITYKJIbIX

IIpusma. MHOTOT'PAaHHHUKOB; OOBSICHATD, KAKOH MHOTOT'PaH-
IIpoctpancTBeHHast HUK Ha3bIBAETCs MPU3MOH U KaK Ha3bIBAOTCS €€
teopema ITudaropa. 3JIEMEHTBI, KaKas IpU3Ma Ha3blBaeTCs PSIMOH,
HAKJIOHHOH, NMPaBHJIbHOHN, H300pakaTh MPU3MBI HA
PUCYHKE, OOBSCHSTD, YTO HA3BIBAETCS TUIOIIA/IBIO
noJiHOH (OOKOBOIT) TOBEPXHOCTHU MPHU3MBL, U J10-
Ka3bIBaTh TEOPEMY O IUIOIAAN OOKOBOM MOBEPX-
HOCTH NPSIMON TIPU3MBI; BEIBOAUTH (HOPMYJTY ILIO-
11a/11 OPTOTOHAJIBHOM MPOEKIIMY MHOTOYTOJIbHHKA
1 JOKa3bIBATh NPOCTPAHCTBEHHYIO TEOPEMY
IMugaropa; pemars 3a1a4u Ha BBIYUCIEHUE U 10~
Ka3aTeJIbCTBO, CBS3aHHBIE C MTPU3MOM.
OOBACHATH, KAKOI MHOTOTPAHHUK Ha3bIBAETCS
ITupamupa. 4 MUPaMUION U KaK Ha3bIBAKOTCS €€ 3JIEMEHTBI, 4TO
[Mupamuna. HA3bIBAETCSI TUIOIIAABIO TIOJTHOM (OOKOBOIT) MOBEPX-
IIpaBunbHas nupamuaa. HOCTH MUPAMHUIBL;, OOBSICHATD, KaKasi MUPaMua
YceuénHas nupamuaa. Ha3bIBAETCsI PABUJIbHOMN, 10Ka3bIBaTh YTBEPXKAE-
HHUE O CBOHCTBaxX €€ OOKOBBIX pédep 1 OOKOBBIX
rpaHel u TeopeMy O TuIoIaau OOKOBOI MOBEPX-
HOCTH TMPABUJIBHOHN MUPaMUIBL, OOBSICHSITh, KAaKOH
MHOIOTpaHHUK Ha3bIBAE€TCsl yCEUEHHON NMUpamu-
JIOM U Kak Ha3bIBAIOTCS €€ 3JIEMEHTHI, 10Ka3bIBaTh
TEOpEeMy O TUIOIIAAH OOKOBOI MOBEPXHOCTH Tpa-
BWJIBHON YCEUEHHON MUPAMUABL, PELIaTh 3a0a4n
Ha BBIYMCJIEHHE U I0KA3aTeIbCTBO, CBA3aHHbIE
C MUpaMuAaMy, a TAKXKe 3a7a4y Ha MIOCTPOCHHE
CEYeHUN NMUPAMUJ HA YEPTEXKE.
OOBsCHTH, KaKHE TOUYKH HA3BIBAIOTCS CUMME-
IIpaBunbHBIE 5 TPUYHBIMH OTHOCUTEJBHO TOUKH (IIPSMOM, TUIO-
MHOTOrPAHHHUKH. CKOCTH), YTO TaKOE LEHTP (OCh, MIIOCKOCTh) CUM-
Cummetpus B MeTpuH PHUrypsl, MPUBOAUTL IPUMEPHI QUTYD,
MIPOCTPAHCTBE. 00JIaJar0 KX 3I€MEHTAMU CHMMETPUH, a TaKXKe
ITonsTHE MPaBUIBHOTO IIpUMepbl CHMMETPUH B apXUTEKTYpe, TEXHUKE,
MHOTOTpaHHUKA. npupoze; OObsICHITh, KAKOH MHOTOTPaHHUK Ha3bl-
DJIleMEeHTbl CHMMETPUHU BAETCs MPABUJIbHBIM, JOKa3bIBaTh, YTO HE CyIlle-
MPaBUJIbHBIX MHOTOTpaH- CTBY€T IIPaBUJIbHOIO MHOTOTPaHHUKA, TPaHAMHU
HUKOB. KOTOPOTO SIBJIAIOTCS MPaBUJIbHbBIE N-YTOJIBHUKH
npu 1 > 6; OOBSICHATD, KAKUE CYIIECTBYIOT BHJIbI
Konrpoabnas padora Ne 1 MPaBUJIbHBIX MHOIOTPAHHUKOB U KAKUMH 3JIEMEH-
4 TaMU CUMMETPHUH OHH 00JIaar0T
3auér Ne 3 1
3aKIOYUTENbHOE 8
MOBTOPEHHE Kypca
reomerpuu 10 kjacca
11 knace
ununap, KoHyc U map. 16
Huaunap. 3 OOBACHATD, YTO TAKOE HMIMHAPUIECKAS TOBEPX-

IMonsTue unnuHapa.
IInomane NOBEPXHOCTH
LUJIUHIPA.

HOCTb, €€ 00pasyroIue 1 0Cb, KAKOE TEJIO Ha3bl-
BAETCs LIMJIMHAPOM U KaK Ha3bIBaIOTCS €ro dJe-
MEHTBI, KaK MMOJy4YUTh LWIMHIAP MyTEM BpalleHUs
NpPsSIMOYTOJIPHHUKA, N300pakaTh LUJIMHAP U €ro ce-




YEHUS IJIOCKOCTBIO, MPOXOASAIIEH Yepes OCh,

U TUTOCKOCTBIO, MEPTICHAUKYJISIPHON K OCH, 00BbsIC-
HSITh, YTO MPUHUMAETCS 32 IJIOMAab OOKOBOM MO-
BEPXHOCTH LIMJIUH/IPA, W BBIBOJIUTD (POPMYJIBI JJIs
BBIUUCJICHHSI OOKOBOW 1 TIOJTHOM MOBEPXHOCTEN
LWJIWHAPA, pellaTh 3aa41 Ha BbIYHUCICHHUE U 10-
Ka3aTeNbCTBO, CBSI3aHHBIC C LIMIUHIAPOM.

Konyc. 4 OOBSCHATD, YTO TAKOE KOHUYECKasi IOBEPXHOCTD,
ITonsiTue xoHyca. e¢ oOpasyrolye, BepIInHa U OCb, KAKOE TEJIO
[1nowmwaas NoBepXHOCTH Ha3bIBAETCSI KOHYCOM U KaK Ha3bIBalOTCS €ro
KOHycCa. 3JIEMEHTBHI, KaK MOJyUYUTh KOHYC ITyTEM BpallleHUs]
VY ceu€HHbII KOHYC. NPSIMOYTOJBHOTO TPEYTOJIbHUKA, H300pakaThb
KOHYC U €ro CeueHHs IIOCKOCThIO, POXOAsIen
4yepes3 OCh, U MJIOCKOCTHIO, MEPIEHUKYJISIPHON K
ocH; OOBSICHATD, YTO MPUHUMAETCS 32 TUIOLIA/b
OOKOBOI TOBEPXHOCTH KOHYCA, 1 BBIBOJUTH
(bopMyJIBI ISl BBIYUCIICHUS TIOMAAe OOKOBOH 1
MIOJTHOH TIOBEPXHOCTEH KOHycCa, OOBACHATD, KaKOe
TEJIO Ha3bIBAETCs yCEYEHHBIM KOHYCOM U KaK ero
MOJIyUUTh NyTEM BpallleHUs MPSIMOYTOJIbHOMN
Tparenuuy, BBIBOIUTD (POPMYJTY IJIsI BBIYHUCICHHS
Iomaan OOKOBOH MOBEPXHOCTH YCEYEHHOTO
KOHYyCa; pelaTh 3a7ja4ui Ha BbIUYUCIIEHUE U
JIOKa3aTeNNbCTBO, CBSI3aHHbIE C KOHYCOM U
YCEYEHHBIM KOHY COM.
Cdepa u map. 7 DopmyupoBaTh onpeneneHns chepsl U mapa, ux
B3anmMHoe pacniosnoxeHue LIEHTpa, paguyca, AMaMeTpa; UCCiaeloBaTh
cepbl U TUIOCKOCTH. B3aMMHOE PACIIOJIOKEHHE Chephbl U TUIOCKOCTH,
KacarenpHas mnockocTs k (dbopMyIHpPOBATH ONpeneIeHNE KacaTeIbHOMI
chepe. TUIOCKOCTH K cepe, hopMyarpoBats U
[Tnomane cdepsr. JIOKa3bIBaTh TEOPEMbI O CBOICTBE U MIPU3HAKE
Bsaumnoe pacnonoxxeHue KacaTeJIbHON TUIOCKOCTH;, OOBSCHSTH, YTO
cepbl 1 IPSMOI. NPUHUMAETCS 32 TUIOLaab Chephl U KaK OHA BBI-
Cdepa, Briucannas B pakaercs yepes3 paanyc chepsl, HCCIe0BaTh
LUJIUHIPUYECKY IO B3aMMHOE PACIIOJIOKEHNE Cephl U MPSIMOH;
MOBEPXHOCTb. OOBSICHATD, Kakas cpepa Ha3bIBAETCS BITUCAHHOM B
Cdepa, BiucanHas B LIINHAPUYECKYIO (KOHHYECKYH0) IOBEPXHOCTD U
KOHUYECKYIO IOBEPXHOCTb. KaKHe KpUBbIE NOJYUarOTCs B CEUEHUAX
Ceuenust IUIMHAPUIECKON LUJUHAPUYECKON U KOHUYECKON MOBEPXHOCTEN
MOBEPXHOCTH. Pa3JIMYHBIMU IJIOCKOCTSAMU; pellaTh 3a7auu, B
CeueHnst KOHUUECKOH KOTOPBIX QUTYPUPYIOT KOMOMHALINN
MOBEPXHOCTH. MHOTOTPaHHUKOB U T€JI BpalleHUs]
KontponbHas padora Ne 1 1 Hcnonb30BaTe KOMIBIOTEPHBIE TPOrPAMMBI IPU
3auér Ne 1 1 WU3YUYEHUHU MOBEPXHOCTEH U TEJ BPALIEHUSI.
O0bémnl Te. 17
O0Bbém npsiMoyroIbHOT 0 2 OOBACHATD, KaK H3MEPSIIOTCS O0OBEMBI TEJ, TIPOBO-
napaJuieienumnesa. Il aHAJIOTHIO C U3MEPEeHHEM ILIoLae MHOTOo-
ITonsitne oOBEMa. YTOJILHUKOB; (POPMYJIHPOBATH OCHOBHBIE CBOMCTBA
O06BEM MPSIMOYTOJIBHOTO 00BEMOB | BBIBOAUTH C UX TIOMOLIBIO (popMyty
napajiesenumnena. 00bEMa MPSAMOYTOJILHOTO Napalyiesenunesna.
O0Bbémbl npsiMoi 3 @DopMyTUPOBATh B JOKA3BIBATH TEOPEMBI 00

MpU3MbI 1 HUJIHHAPA.

00BEéMe PAAMOI TPHU3MbI 1 00BEME IMIIHHAPA,




O06BbEM IpsIMOI TIPU3MBI.
O6bém nmmHOpa.

peHlaTb 321]:[21"11/1j CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 3THUX TEJL

O0BbémbI HAKJIOHHOH 5 BrBonuTh HHTETpaNIbHYIO (HOPMYITY AJIS

NPHU3MBbI, MTHPAMU- BBIUUCIIEHHSI OOBEMOB TeJ U TOKA3bIBATH C €&

AbI H KOHYCA. MIOMOIIBIO TEOpeMbI 00 00BEME HAKIIOHHOM

Brrucienne o6b6MoB Ten npu3Mbl, 00 00BEME TUpamMuIbl, 00 0ObEME

C TIOMOLIIBIO HHTETpaa. KOHYCa, BBIBOIUTH (POPMYJIbI IJIs1 BBIYUCICHHS

O0BbEéM HaKJIOHHON 00BEMOB YCEUEHHONW MTUPAMHIBI U YCEUEHHOTO

MIPU3MBI. KOHYyCa, peIaTh 3a/1a4H, CBSI3aHHBIE C BBIUHCIIC-

O06BbéM paMubL. HUEeM 00BEMOB 3THX TEJ.

O61ém KoHyCa. DopMyIUpOBaTh M AOKA3BIBATh TEOPEMY 00

O0bém mapa u nomagb 5 00BéMeE 1mapa U ¢ €€ OMOLIBIO BBIBOAUTE (popMyty

cepnl. Iomaan chepol;, BBIBOIUTE (POpMyITy ISt

O6bém mapa. BBIYUCIIEHHS] 0OBEMOB IIAPOBOT'O CErMEHTA U

OO6BEMBI IIapOBOTO IIAPOBOT'O CEKTOPA;, peIlaTh 3aAa4H C

CerMeHTa, IMapOBOTO npuMeHeHneM GopMy 00BEMOB PAa3INYHBIX TEI.

CJIOSI M IIIAPOBOT'O CEKTOPA.

[Tnomane chepsr.

Kontponbhas pabora Ne 2 1

3auér Ne 2 1

BekTopnl B 6

MPOCTPAHCTBE.

IlonsiTue BeKTOpa B 1 @opMyIHPOBATH OMPEACICHUE BEKTOPA, €r0 AJIH-

MPOCTPAHCTBE. HbI, KOJUIMHEAPHBIX W PABHBIX BEKTOPOB, PHUBO-

[Tonsitue BexTOpA. IUTH MPUMEPHI (PH3UUECKUX BEKTOPHBIX BEITMUNH.

PaBeHCTBO BEKTOPOB.

CroxeHue U BBIYHTAHHE 2 OOBsCHATH, KaK BBOAATCS NEHCTBHSI CIOKECHUS

BEKTOPOB. YMHOKEHHE BEKTOPOB, BEIYUTAHUSI BEKTOPOB U YMHOKEHHS

BEKTOpPAa HA YHCJIO. BEKTOpA Ha YHCJIO, KAKUMH CBOMCTBAMH OHH 00-

CrnoxeHne 1 BBIYUTAHHE JAAK0T, YTO TAKOE MPABWIIO TPEYTOIbHUKA, IIPABH-

BEKTOPOB. JI0 TapaIeIorpaMMa u MPaBHII0 MHOTOYTOJIbHIKA

CymMa HECKOJIbKUX CJIO’KEHUS BEKTOPOB; PeLIaTh 3a7a4H, CBSI3aHHbIC

BEKTOPOB. C NeHCTBUAMU Hall BEKTOPAMHU.

YMHOKEHHE BEKTOpa Ha

YHCIIO.

Kommiianapusie

BEKTOPBI. 2 OOBsCHATH, KaKHE BEKTOPBI HA3BIBAIOTCS

KomrranapHbIe BEKTOPBI KOMILTAaHAPHBIMH, (POPMYTMPOBATE U JOKA3bIBATH

[Ipasuiio mapannenenu- YTBEPXKIEHUE O MPU3HAKE KOMITJIAHAPHOCTHU TPEX

nena. BEKTOPOB; OOBSCHSTH, B UM COCTOUT MPABUIIO

Paznoxxenue BekTopa 1mo napajuieNienunea CIOKEeHUs TPEX HEKOMILIaHap-

TPEM HEKOMITJIAHAPHBIM HBIX BEKTOPOB; (OPMYJIMPOBATEH U JOKA3bIBATh

BEKTOPaM. TEOPEMY O Pa3JIOKEHHUH JFOOOT0 BEKTOPA MO TPEM
TaHHBIM HEKOMILIAHAPHBIM BEKTOPAM; IPUMEHSTh

3auér Ne 3 1 BEKTOPBI IPH PEIIEHUN F€OMETPUYECKHX 3a4a4.

MeTtoa koopauHAT B 15

MPOCTPAHCTBE.

JBHIKREHHS.

KoopauHatbl TOUKH H 4 OOBsCHTH, KaK BBOAUTCS MPSIMOYTOJIbHAS

KOOPAHUHATEI BEKTOPA.
IIpsamoyronpHas cucrteMa
KOOpAMHAT B

CUCTEMA KOOPAUHAT B MPOCTPAHCTBE, KaK
onpeacCIA0TCA KOOPAWHATEI TOYKH U KaK OHU
HAa3bIBAOTCs, KaK ONIPCACTAOTCA KOOPAWHATHI




NPOCTPAHCTBE. BEKTOpa; POPMYyIHPOBATH M JOKA3BbIBATH
Koopaunnate! BekTOpa. YTBEPKIEHUS: O KOOPJAUHATAX CYMMBI U Pa3HOCTH
CBsi3b MEXKIy IBYX BEKTOPOB, O KOOPIWHATAX NMPOU3BEACHHS
KOOPMHATAMH BEKTOPOB BEKTOpA Ha YHCJIO, O CBS3U MEXy KOOPAHMHATAMH
U KOOPIMHATAMH TOYEK. BEKTOpa M KOOPAMHATAMH €r0 KOHLIA M HAYaJa;
[IpocTeiimue 3amaun B BBIBOAMTD U MCIIOJIB30BATh MTPU PELICHUH 3374
KOOPJIMHATAX. (bOpMyJIBI KOOPIUHAT CEPEINHBI OTPE3Ka, AJTUHBI
YpaBHeHue chepsl. BEKTOpA M PACCTOSIHUS MEKAY JIBYMsI TOUKAMU,
BBIBOANTDH YpaBHEHHE C(Ppephl JAHHOTO paguyca C
LICHTPOM B TaHHOM TOUKE.
CxkansipHoe 6 OOBACHSTD, KaK OMPENENIETCS YIOI MEXIY
Npou3BeieHHEe BEKTOPOB. BEKTOpaMH; (POPMYJIUPOBATH ONPENEICHNE
VYTon MeXay BEKTOPaMHL. CKAJISIPHOTO TIPOM3BEICHUS BEKTOPOB,;
CxkanspHoe nmpousBesieHne (bOopMyIHPOBATH U TOKA3bIBATH YTBEPKACHHUS O €T0
BEKTOPOB. CBOWCTBAX; OOBSICHATD, KaK BBIYUCIUTD yTOJ
Brrncienue yrios Mexmy MEXKIY ABYMS MPSMBIMU, & TAKXKE YTOJI MEKAY
NPSMBIMH U THIOCKOCTSIMH. NPSIMOH U TUTOCKOCTBIO, UCTIOJNB3YSI BBIPAKEHNE
YpaBHEHUE MIIOCKOCTH. CKAJISIPHOTO MIPOM3BEICHUS] BEKTOPOB Yepe3 HX
KOOPZIMHATBI;, BBIBOAUTD YPABHEHUE TNIOCKOCTH,
MPOXOAIIEH Yepe3 JaHHYI0 TOUKY U
NEePIEHINKY JIPHON K TaHHOMY BEKTOPY, U
(bopMyJy pacCTOSIHUS OT TOYKH IO TUIOCKOCTH,
NPUMEHSITh BEKTOPHO-KOOPAMHATHBINA METOJ IPU
pELIEHIH FeOMETPHUECKUX 3aa4.
JABHKeHHS. 3 OOBSICHSITH, YTO TAKOE OTOOPAKEHUE TPOCTPAH-
LleHTpanbHas CHMMETPUSI. CTBa Ha ce0s ¥ B KAKOM Clly4ae OHO Ha3bIBACTCS
OceBast cCHMMETpUSL. IBW)KEHHUEM MPOCTPAHCTBA; OOBSICHATD, UTO TAKOE
3epkajbHasi CHMMETPHSI. LIEHTPAJIbHAs] CHMMETPUSI, OCEBasi CAMMETPHS, 3€p-
ITapannenbHsIii IEpeHOC. KaJIbHAsi CAMMETPHSI U MapajuIeNIbHbIN NEPEHOC,
[IpeobpazoBarne mogoowHsL. 0OOCHOBBIBATb YTBEPKACHHUS O TOM, YTO 3TU OTO-
OpakeHus! IPOCTPAHCTBA Ha ceOsl SIBIAIOTCS ABH-
KEHHUSMH; OOBSICHATD, YTO TAKOE LIEHTPAIbHOE TI0-
nobue (roMoTeTHsi) u npeodpazoBaHue Noa00us,
KaK C TIOMOLIBIO TPeoOpa3oBaHMs MOIOOUS BBO-
IUTCS TIOHATHE MONOOHBIX (PUTYp B MPOCTPAHCTBE;
NPUMEHSTh JBIKEHUS U peoOpa3oBaHus MOa0-
Oust pH PELIeHNH TeOMETPHUYECKHX 3a1a4.
Kontponbhas pabora Ne 3 1
3auér Ne 4 1
3ak/ouuTenbHoe 14
MOBTOpPEHHE

Y4eOHo — MeTOANYECKOE H MATEPHABLHO-TEXHHYECKOe o0ecrnedeHne.
OcHammenue nporecca 00y4eHnsi MaTeMaTuke odecrneunBaercs ONOINOTeYHbIM (OHIOM,

NEYaTHBIMH [TOCOOUSIMHY, a TaK)ke HHPOPMALIMOHHO-KOMMY HUKaTUBHBIMHU CPEIICTBAMH, SKPaHHO-
3BYKOBBIMU NIOCOOUSIMH, TEXHUYECKUMH CPEICTBAMH 00yUeHUs], yaeOHO-TIPAKTHUECKUM H
y4eOHO- J1a00paTOPHBIM 00OPYIOBAHUEM.
HopMaTHBHBIE 1OKYMEHTBI:

1. TIporpamma mist oOmeoOpa3oBaTeNbHbIX KON, THMHA3UH, JHLIEEB:
Coopnuxk “TIporpammsl 11st 001ieoOpa3zoBaTeIbHBIX MIKOJ, THMHA3UH, INIeeB: MareMaTHka. S-
11 xn.”/ Cocr. I’ M Ky3nenosa, H.I'. Munmtok. — 3-e u3z., crepeorun.- M. [Ipoda, 2002; 4-
u3a. — 2004r



2. CraHgapT OCHOBHOTO 001iero oOpa3oBaHus o MareMatuke. CTaHAapT OCHOBHOTO
obmero obpa3oBanus Mo MmareMaTuke //Matemarnka B 1mkojie. — 2004r,-Ne4,
3. COopHuK HOpMaTUBHBIX JokyMeHTOB. Matemaruka / Coct. 3. JI. Anenpos, A. T
Apxanbes. — M.: JIpoda, 2004.

Y'leﬁﬂo-MeTozmqecKm‘i KOMILJIEKC:

1.

4.

5.

Mopnkosrnd A. I'. Anrebpa u Hayaila MaTematnieckoro ananmsa. 10 kimacec. B 2 4. Y. 1.
YuebHuk 1151 0011600pa30BaTeNbHBIX YUpexkIeHUH (MpomIbHBINA YPOBEHB). - M.
MuemosuHa, 2011,

Mopnkosrd A. I'. Anrebpa u Hauana MaremMaTHdeckoro aHanusa. 10 knacc. B 29. Y. 2.
3amauHuK s 001meo0pa3oBaTeNbHBIX yUPEeKAeHUH (PO UIbHBIN YPOBEHD). - M.
MuemosuHa, 2011,

Artanacsn J1.C., Byty3zoB B.®. Kagomues C.b. u nap. ['eomerpus, 10-11. YueOHuK 15t
obmeoOpaszoBarenbHbIX yupexaenuii.- M.: [Ipocsemenue, 2010.

Mopakosud A. I'. Anrebpa u Hayana MaTeMaTuieckoro anaimsa. 11 kmacc. B2 4. Y. 1.
YuebHuK 111 0011e00pa3oBaTeNnbHbIX yupexkaeHnii - M.: Muemosuna, 2011.
Mopakosrd A. I'. Anrebpa u Hauana MareMaTHueckoro aHanusa. 11 kmace. B 29. Y. 2.
3amauHuk A o01meo0pa3oBaTeNbHBIX yupekaeHui . - M.: MaemosuHa, 2011.

IleuaTHble mocoous:

Tabmuie! Mo anredbpe U HavaaMm MaTeMaTH4Yeckoro aHaau3a mist 10-11 kiaccos.

Cnucok IuTepaTypbl AJ1s1 YUUTeJs:

1.

10.

I1.

12.

13.

Anrebpa u Hauana aHanu3a: MeTogu4eckoe nocodue aus yuurens / A. I'. Mopakosuy. —
M: MuemozuHa, 2012

Anrebpa. Tloypounsle mianel o yuebnmky mnon pemakuued A. H. Kommoroposa 10
kiacc/ coct. T. JI. Adpanaceesa, JI. A. Tanmnuna-Bonrorpan: Yuurens, 2010
AdanaceeBa T. JI., Tanmunmna JI. A. Anrebpa u Havyana aHanuza. 11 kjmacc: moypodHbie
ianbl 1o yuebunky A. H. Konmoroposa u np. — Bonrorpaa: Yuurens, 2008.
I'eomerpusi. [Toypounsbie ruransl o yuebuuky JI. C. AtanacsiHa, B. @. byty3osa, C. b.
Kanomuesa u ap./I". 1. Kosanesa-Bonrorpan: Yuurens,2005

I'eometpus. 7-11 knacchl: pa3BepHYTOE TEMATUUECKOE MIJIaHUPOBaHUE. ba3oBblii 1
npodubHeIi yposeHb. Jluaus JI. C. Atanacsna/ aBT.-cocT. T. A. Canosa.-Bonrorpan:
Yuurens

Junaktuueckue marepuanbl mo anredpe u Havamam ananmusa mias 10 kjmacca / b, M.
Uenes, C. M, Caaksin, C. U. llIBapudypna.- M.: [Ipoceemenue, 2006

Hunaktuueckne wmarepuaisl 1o reomerpun s 10 kmacca/ b I 3uB-M.:
IIpocsemenue, 2004

Junaktuueckue MaTepuanbl To anreOpe u Hadajmam ananmusa s 10 kmacca/ b, M.
Uenes, C. M. Caaksin, C. U. [lIBapudypr- M.: [Ipoceemmenue, 1994

Uzyuenue reomerpun B 10-11 xiaccax/C. M. Caaksn, B. @. Byty30s- M..:
IIpocsemenue, 2004

KoHTponpHO-u3MepuTenbHble MaTepuaibl. Anredpa u Havana aHanmuza: 10 xmace/ A. H.
Pypyxun- M..BAKO, 2012

IToypounoe manupoBaHue nmo anredpe u Hayanam aHanusa 10 kmacc/O. B. Makaposa -
M: Dk3amen, 2007

IMoypounsie pa3padotku no reomerpun 10 kimacc B.A. Aposenko Mockea « BAKO» 2006
rof

Paboune nporpamMmel no anredpe u HavanaM MatemMatndeckoro ananmsa: 10-11 kmacesl/
coct. I'. 1. Macmakosa.- M: BAKO, 2012
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