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1. Hosacnumensnan 3anucka

Jlannasi pabodasi mporpaMMa cocTaBiieHa /i ydeOHoro npeamera «MaremaTrkay B 8-9
KJaccax ¢ 0a30BbIM YPOBHEM U3YUCHHSI MATEMATHKH.

Pabouas nmporpamma coctaBiieHa B COOTBETCTBHHU C TPEOOBAHUAMMU:

- denepaibHOTO TOCYAAPCTBEHHOTO 00IIeo0pa3oBatTeibHOro cranaapra (denepanbHbIi
TOCYIapCTBEHHBIN 00IIe00pa30BaTENbHBIN CTaHIAPT OCHOBHOTrO 0oO0IIero obpasoBaHus. MuHU-
cTepcTBO oOpazoBaHus M Hayku Poccuiickoit @enepanuu. M. IIpoceemenne. 2011 (CtanmapThl
BTOPOT'O MOKOJIEHMUS),

-[IpumepHoii porpammel o marematuke ([IpumepHast mporpamMma 1Mo y4eOHBIM TIpEJ-
metaM «CTaHAapThl BTOPOTo mokoJjieHus. Maremaruka 5-9 kimace» — M.: TIpocserienue, 2011),
(Onmob6pena pemienueM (enepanbHOTO y4eOHO-METOINYECKOT0 00BEAMHEHHS 0 00IIeMy o0pa-
3oBaHut0. [Ipotokon ot 8 anpens 2015 Nel/15),

-IIporpammbl pa3BuTusi U (GOPMHPOBAHUST YHHBEPCAIBHBIX YUEOHBIX NEHCTBHU JJISI OC-
HOBHOTO 00mero oopaszoBanus ([Iporpamma pa3Butus U GOPMUPOBAHUS YHUBEPCATBLHBIX y4ueO-
HBIX JIGUCTBHI I OCHOBHOTO o01ero oopazoBanusi. — M.: Ilpocsemenne, 2010. (CtanmapTsl
BTOPOT'O MOKOJICHUS)) Ha OCHOBE aBTOPCKUX mporpamm Mypasunoii O.B. (Paboune mporpaMmsi.
Maremaruka. 5-9 kimaccel: yuebHO-MeToauueckoe nocodue / coct. O.B. MypaBuna. — 2-¢ u3.,
crepeotun. M.: [Ipoda, 2013), Artanacsu JI.C. (IIporpammbl 00111€00pa30BaTeIbHBIX YUPESIKIC-
uuii. ['eomerpus 7-9/T.A. BypmucrpoBa— 2-¢ uzaanue, fopadorantoe M.: IIpocserienue, 2014).

OOyueHune MaTeMaTHKE SIBISIETCS BaKHEHIIEH COCTaBISIONIEH OCHOBHOTO 001Iero o0paso-
BaHUS M NPU3BAHO Pa3BUBATh JIOTHUECKOE MBIIUICHUE U MATEMATHYCCKYI0 WHTYHUIIMIO YYalllHX-
csi, 00ECIeYNTh OBJIAJICHUE YYAIIMMHCS YMCHUSMH B PEIICHUU PA3IUYHBIX MPAKTHYCCKUX U
MEXITPEIMETHBIX 3a7a4.

OCHOBHBIMH LEJSIMH Kypca MaTeMaTHKU /-9 KIaccoB B COOTBETCTBUH ¢ DeaepaabHbIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIaPTOM OCHOBHOTO OOIIETr0 0Opa3oBaHUs SBIISOTCS:
«OCO3HAHHE 3HAYCHUS MATEMATHUKH ... B IOBCSJTHCBHOMN JKM3HH YEJIOBEKa; (JOPMUPOBAHUE MPE/I-
CTaBJICHUN O COIMANIBbHBIX, KYIbTYPHBIX U UCTOPUYECKHX (DaKTOpax CTAHOBICHHS MaTeMaThde-
CKOW HaykH; (OPMHpPOBAHWE MPEICTABICHHA O MaTeMaTHKe KaK 4acTh OOIIeYeoBeYeCKOn
KYJIbTYpPbI, YHUBEPCATHLHOM SI3bIKE HAYKH, MTO3BOJIAIONIEM OINKCHIBATh U U3y4aTh pealbHbBIE MPO-
IIECCHI U SBJICHUS». Y CBOCHHBIC B KypCce MaTEMaTHKHA OCHOBHOH IIKOJIBI 3HAHUS U CIIOCOOBI JICH-
CTBUH HEOOXOAMMBI HE TOJNBKO JJIsl AaTbHEHIIEro yCIEeNIHOr0 U3YYeHUs MaTEMATHKU U IPYTHX
NIKOJIGHBIX JTUCITUTUIMH B OCHOBHOM W CTapIIei MIKOJIe, HO ¥ JJIS PEIICHUS MPAKTUYSCKUX 3a71ad
B TIOBCEIHEBHOU >KM3HU. J[OMOTHUTENbHBIC eJIU: Pa3BUTHE TUYHOCTH IIKOJBHUKA CPEICTBAMU
MaTeMaTHKH, IOJrOTOBKA €T0 K MPOJIOKEHUIO 00yUeHHS U K cCaMOpean3aliid B COBPEMEHHOM
o0riecTBe.

JloCTIKeHHEe IEPEYHCICHHBIX TeJIeH MpenoaraeT peneHne CIeAyoNHnX 3a1a4:

* popmupoBaHNE MOTHBAIIMU M3yUYCHHS] MAaTeMaTHKHU, TOTOBHOCTH M CIHOCOOHOCTH yda-
HIUXCSI K CAMOPA3BHUTHIO, JIMYHOCTHOMY CaMOOIIPEICICHUIO, TOCTPOSHUIO HHINBHIyaIbHOH Tpa-
€KTOPUU B U3YUCHHUHU MIPEIMETA;

* popMUpOBaHUE y YUaAIINXCS CIIOCOOHOCTH K OpTaHU3AIMKM CBOCH y4eOHOU NesaTelbHO-
CTH TIOCPEACTBOM OCBOCHHS JTMUYHOCTHBIX, MTO3HABATEIHHBIX, PETYISTUBHBIX U KOMMYHUKATHB-
HBIX YHHUBEpCaJIbHbIX yueOHbIX aerictBuit (YY),

* popmupoBanue crenuPpUUECKUX AT MATEeMAaTUKH CTUJICH MBIIIICHHUS, HEOOXOIUMBIX
JUTSL TIOJTHOIICHHOTO (DYHKIIMOHMPOBAHUS B COBPEMEHHOM OOIIECTBE, B YACTHOCTH JIOTUYECKOTO,
AITOPUTMUYECKOTO U IBPUCTUUYECKOTO;

* OCBOCHHE B X0JI¢ U3YYCHHS MAaTEMaTHUKU CHEIU(PUICCKIX BHUJOB JEATEIHBHOCTH, TAKHX
KaK TIOCTPOCHHE MaTeMaTHYECKUX MOJIEJICH, BBIMOJHEHWE WHCTPYMEHTAIBHBIX BBIYHCICHU,
OBJIAJICHUEC CHMBOJIMYECKHUM SI3BIKOM TTpEeIMETa | JIp.;

* popmupoBaHUEe yMEHUN MPEACTABIATH HH(OPMAIIUIO B 3aBUCUMOCTH OT IMOCTABJICHHBIX
3a71a4 B BUJIC TAOJHIIBI, CXEMBI, rpaduKa, TuarpaMMbl, HCIIOIh30BaTh KOMITBIOTEPHBIC IMPOTPaM-
Mbl, IHTEepHET npu ee 00paboTKe;



* OBJIQJICHUE YYAIIUMHUCSI MAaTEMaTUYECKUM SI3bIKOM U alMapaTroM Kak CPeJCTBOM OIHUCa-
HUS ¥ UCCIIEIOBAaHUS SIBICHUI OKPYKAIOILIETO MHUPA;

* OBJIQJICHUE CUCTEMON MaTEeMAaTHUECKUX 3HAHUH, YMEHUN U HABBIKOB, HEOOXOUMBIX JJIsI
pelleHus 3a/1a4 MOBCEAHEBHON KU3HU, U3yYEHUS] CMEKHBIX TUCIHUIUIMH U MPOJOJDKEeHUs: oOpa-
30BaHUS;

* (hopmMHupoBaHUE HAYYHOTO MUPOBO33PEHUS;

* BOCITUTAaHUE OTHOIICHHUS K MATEMATHKE KaK K YaCTH OOIICUeI0BEYECKON KYIbTYPhI, UT-
parorieif 0oco0yro poJib B 00IIECTBEHHOM Pa3BUTHUHU.

J1s1 peaiu3anyy NporpaMMHOIO COIEPKAHUS UCIOJIB3YIOTCS CJIeAyIolIHe Mocoous

Y4eOHUKH

Mypasun, ['.K. Anreopa. 8 ki.: Yueonuk/ . K. Mypasun, K.C.Mypasun, O.B. Mypasu-
Ha. — 5-¢ u31., crepeotun.- M.: [lpoda, 2018.

Mypasun, ['.K. Anreopa. 9 ki1.: Yueonuk/ . K. Mypasun, K.C.Mypasun, O.B. Mypasu-
Ha. — 14-e u3 ., crepeorurt.- M.: JIpoda, 2014.

I'eomerpust: 7-9 kimaccel: yueb. st obiieodpasosar. opranusaiuii / [JI. C. AtanacsH, B.
®. Byry3os, C. b. Kagomiies u ap.] — 7-e uzn.- M.: TIpocsemenne, 2017,

MeTtoauveckue nmocoous

Anrebpa. 8 xiacc. Meroauueckoe nocodbue (I'. K. Mypasun, O. B. MypaBuna) [Jnek-
TpoHHBIA pecypc]. — Pexxum noctyma: http://www.drofa.ru/for-users/teacher/vertical/metod5-9/,
CBOOOJIHBIN. 3ari. ¢ FKpaHa.

Atanacsu JI.C. u np. U3yuenne reometpuu B 7-9 kinaccax. [locobue mis yuureneit. - 7-e
u3a. - M.: [Ipoceemenue, 2009. - 255 c.

PaGouue Terpagun

JI. C. Aranacsn, B. @. byrysos, 0. A. I'mazkos, U. U. FOauna I'eometpus: Pabouas
TeTpajb. 8 Kiacc: mocobue A ydalmxcsi o0uieoopazoBaTeabHbIX yupexaeHuil. - 12-e uszg. - -
M.: Tlpoceemenne, 2010. - 65 c.

JI. C. AranacsH, B. @©. byry3os, 0. A. I'mazkos, U. . FOnuna I'eomerpusi: Pabouas
TeTpanas. 9 Kimacc: mocodwe I ydanmxcs o0Ieo0pa3oBaTenbHbIX yupexaenuid. - 10-e usm. - -
M.: IIpocsemenue, 2010. - 48 c.

JAupaKkTnyecKkue MaTepuaJIbl

3uB b. I'. T'eomerpust. Junaktuyeckue matepuansl. 8 kinacc / B.I'. 3us, B. M. Meiinep. -
13-e m3x. - M.: I[Ipocemenue, 2010. - 159 c. : u.

3uB b. I'. I'eomerpus. Aunakriuueckue matepuansl. 9 kinace / b. I'. 3uB. - 11-e u3n. - M.:
[Tpocsemenwne, 2009. - 127 c: ni.

Mumienko T.M., bnunkoB A.Jl. ['eometpus. 8 kmacc. Temarnueckue Tectol. - M.: Tlpo-
ceemrenne, 2008. - 128 c.

Mumenko T.M., bnunkoB A.Jl. ['eometpus. 9 kmacc. Temarnueckue Tectol. - M.: Ilpo-
ceemenue, 2008. - 94 c.

®apkos, A.B. Tectsl o reomerpun: 8 kiacc: k yueOnuky JI.C. AtanacsHa u jap. «l'eo-
metpust. 7-9». M.: [Ipocsemienne / A.B. ®apkos. - M.: U3natenbctBo «Dx3amen», 2009.

MensnukoBa, H.b. Konrponbsasle paboTel mo reomerpun: 8 kiacc: k yueOnuky JI.C.
ArTanacsina, B.®. Byrysosa, Cb. Kagomuesa u ap. «I'eomerpust 7-9» / H.b. Menbuukosa. - M.
UznarennpctBo «Ik3amen», 2009. - 63, [1] c.

MenbaukoBa H.B., JlenuxoBa H.M. Temarnueckuii KOHTPOJIb IO TEOMETPHH. 8 KIlacc -
M: Unrennext-Lentp. 2011 - 88 c.

MenbaukoBa H.B., Jlemuxoa H. M. Temarnueckuii KOHTPOJIb 10 reoMeTpuu. 9 Kiace -
M.: Unrennext-Lentp. 2009 - 64 c.


http://www.drofa.ru/for-users/teacher/vertical/metod5-9/

[Tpu opranuzanuu yueOHOTO IMpoliecca 00eCTeunBaeTCsl MOCIeA0BATEIbHOCTh U3YICHUS
yueOHOro Marepualia: HOBbIE 3HAHUS ONMHUPAIOTCA Ha HEAABHO MPOWIEHHBIA MaTepuai; obecre-
YEHO MOATAIHOE PACKPBITHE TEM C MOCIESAYIONIEH peanu3aleil; 3aKkperyieHlue B MpoIecce mpak-
TUKYMOB, [ICJIOBBIX UIp, TPEHUHIOB, coOeceloBaHul; OyAyT HCHOIb30BAaThCS YPOKH-
COPEBHOBaHUS, YPOKU-KOHCYJIbTAIUH.

®opmbl opranu3aui yaeOHOro npoiiecca:

(bpoHTaTIBbHEIE,
IPYMIOBEHIE;
WHIMBUIyaJIbHbIE;

e YYCHHUYECKOE KOHCYIbTHPOBAHHE.
B xayecTBe BUIOB KOHTPOJIS UCTIOIB3YIOTCS:

- TeKYLIUA, IEPUOIUYECKUNA, UTOTOBBIH,

- aIMUHUCTPATUBHBIN.

Texyiuit KOHTPOJIb OCYIIECTBISETCS HA KaXKIOM 3aHATHH. DopMaMu KOHTPOJIS SIBIISIOT-
cs1 (QpOHTANBHBIA ONPOC, MUCHMEHHBIA OMPOC, B TOM UYKCIIE MATEMATUYECKUM JTUKTaHT; HAOIO-
neHue; 0ecea; CaMOKOHTPOJIb; B3AUMOKOHTPOJIb, B TOM UHMCIIE pelieiiHasi IpOBEpKa.

[lepuoanueckuii KOHTPOJIb MPOBOJIUTCS B KOHIIE U3YyYEHHUS OCHOBHBIX TEM U MPOBOIUTCS
B (hopMe MUCHMEHHBIX KOHTPOJIBHBIX PadoT.

NTOroBeIif KOHTPOJIH MMPOBOJUTCS B KOHIIE Y4€OHOTO To1a B (JOopMe UTOrOBOM KOHTPOJIIb-
HOI paOOoTHI.

AJIMUHHUCTPATUBHBIA KOHTPOJb MPOBOAUTCS aJIMUHUCTPALIUEH IIKOJIBI B COOTBETCTBUU C
IUTAHOM PabOTHI MO KOHTPOJIIO U PYKOBOJCTBY yU4€OHO-BOCIIMTATEIHHBIM MPOIECCOM.

I'onoBasi mpoMeKyTOUHAsT aTTECTAIMS YYaIIUXCs TMPOBOJUTCS M0 OKOHYAHUU YIEOHOTO
rojia C aTTeCTAllMOHHBIMU UCTIBITAHUAMHU B (POpPME TECTHUPOBAHUSI.

OcHoBHbIMU (OpMaMH KOHTPOJIA SIBISIOTCS TEMAaTUYECKHE KOHTPOJIbHBIE PaOOTHI.
[IpenycMoTpeHo mpoBeneHue (COriaacHO aBTOPCKOMY IUIAHMPOBAHHUIO) KOHTPOJIBHBIX PalbOT MO
OCHOBHBIM TEMaM.

Anrebpa, 7 kyacc

No k/p Tema Konuuecmeo
1 Uuncnossle BhlpaxkeHUs1. CpaBHEHHE YHCEll 1
2 YpaBHEeHUs 1
3 DYyHKIMS 1
4 Jlunelinas pyHKIUSA 1
5 CreneHb ¢ HaTYpaJbHBIM ITOKa3aTeIeM 1
6 Opnounensl. Cokparienue qpooeit 1
7, 8,9 | MHOrOWIEHBI 3
10 | BepositTHOCTB 1
11 | MroroBast KOHTpoJIbHas paboTa 1
Bceero 11

I'eomeTpus, 7 kitacc

Ne k/p Tema Konuuecmeso
1 HavanbHble reoMeTpUYECKHEe CBEACHUS 1
2 TpeyronbHUKN 1
3 [TapannensHble psSIMBbIC 1
4,5 | CooTHOUIEHHS MKy CTOPOHAMH U YIIIaMH TPEYroJbHUKA 2
Bceero 5

Anrebpa, 8 kiacc

No k/p Tema Konuuecmeso
1 PannonanbHbIe BBIpaKEHUS 1
2 [Tpsimast u oOpaTHast NPONOPIIMOHATBHOCTh 1




3 CreneHs C IelbIM ITI0Ka3aTeaeM 1
4 KBaznpaTHble KOpHU 1
5,6 | KBampaTHbie ypaBHEHUS 2
7 BepositHOCTB 1
8 Hrorosast koHTpoIbHAs paboTa 1
Bcero 8
I'eomerpus, 8 kiace

No k/p Tema Konuuecmeo
1 YeThIpexyroJbHUKU 1
2 ITnomans 1
3,4 | ITogo6GHBIE TPEYTrONHHUKH 2
3) OKpy’>KHOCTb 1
Bcero 5

Aunrebpa, 9 knacc

Ne k/p Tema Konuuecmeso
1, 2, 3 | HepaBencrtBa 3
4 YpaBHEHMUsI, CBOJIUMBIE K KBaJPATHBIM 1
3) KBanparuunas QyHKIms 1
6 Kopnu n-ii crenenu 1
7,8 | IIporpeccun 2
9 DNIEMEHTHI TEOPHH BEPOSITHOCTEHN M CTATUCTHKU 1
10 | MroroBast KOHTpoJIbHAs paboTa 1
Bcero 10

I'eometpus, 9 kiacc

No k/p Tema Konuuecmeo
1 MeTton KOOpUHAT 1
9 CoOTHOIIIEHHS MEXIYy CTOPOHAMH U yTrllaMu TpeyronbHuka. CKassip- 1

HOE TIPOM3BEICHUE BEKTOPOB

3 JlnHa OKpYKHOCTH M IUIOMIAIb Kpyra 1
4 JIBro>xeHus 1
Bcero 4

IIpeodaanaromme popMbI TEKyIEro KOHTPOJISI 3HAHUH M CIIOCO00B 1eCTBHIA:

e  TMCHMEHHAs CAaMOCTOSITENbHAst padoTa,

e TECT;

e (poHTaIBHBIN ONpPOC;

e THCHMEHHBIH OMPOC, B TOM YUCIIE MATEMaTHUECKUI TUKTaHT;

e HaOoneHue;

e Oeccena;

e  CaMOKOHTpOIIb;

e  B3aUMOKOHTPOJIb, B TOM YHCJI€ pelieiiHas mpoBepKa.

JI1st TeKy1ero KOHTPOJIs UCHOJIB3YIOTCS TAKKE MYJIbTUMEIUNHBIE CPEICTBA.

Hcrounnku (a5 O6ecent, MaTeMaTHYECKUX AUKTAHTOB, TEKCTHI MMCbMEHHBIX PadoT):

Anrebpa. 8 ximacc. Meroauueckoe nocodue (I'. K. Mypasun, O. B. MypaBuna) [Dek-
TpoHHBIN pecypc]. — Pexxum mocryma: http://www.drofa.ru/for-users/teacher/vertical/metod5-9/,
CBOOOJTHBIN. 3ari. ¢ dKpaHa.

Anrebpa. 9 knacc. Meroaudeckoe nocooue (I. K. Mypasun, O. B. MypaBuna) [Dnek-
TpoHHBIN pecypc]. — Pexxum noctyma: http://www.drofa.ru/for-users/teacher/vertical/metod5-9/,
CBOOOJHBIN. 3ari. ¢ KpaHa.



http://www.drofa.ru/for-users/teacher/vertical/metod5-9/
http://www.drofa.ru/for-users/teacher/vertical/metod5-9/

Atanacsu JI.C. u np. U3yuenne reometpuu B 7-9 kinaccax. [locobue mis yuureneit. - 7-e
u3 . - M.: Ilpocsemenue, 2009. - 255 c.

3uB, B.I'. 'eomerpus. JIunakruueckue marepuaisl. 8 kinace / b.I'. 3us, B. M. Meiinep. -
13-e m3x. - M. : IIpoceemenne, 2010. - 159 c. : wi.

3uB, b.I'. ['eomerpust. Junaktuyeckue marepuainst. 9 xinacc / b. I'. 3uB. - 11-e u3a. - M.:
[Tpoceemenue, 2009. - 127 c: un.

Mumenko T.M., brunkoB A.Jl. ['eomerpus. 8 kmacc. Temarnueckue Tectol. - M.: Tlpo-
ceentenue, 2008, - 128 c.

Mumienko T.M., bnuakoB A.Jl. I'eomerpust. 9 knacc. Temaruueckue tectsl. . - M.: Tlpo-
ceetnlenue, 2008. - 94 c.

3uB b.I'. u np. 3agaun no reometpun: [locobue mist ygamuxcs 7-11 k1. o6meoOpa3oBar.
yupexaenuii - U3n.: [pocsemenne, 2003, 271 cp.

b.I'. 3uB, B.b. HekpacoB /lunaktudyeckne marepuanbl MO reoMeTpuu ais 8 kiacca ¢
yriyOJIeHHBIM U3ydeHueM MareMatuku. - M. IIpoceemenue. 2000, 80 c.

I'eomerpust: JlomonHUTENBHBIC TJIaBHI K MIKOJIBHOMY YU4eOHHKY 8 Kinacca: YdeOHOoe 1moco-
Oue I ydanuxcsl MIKOJI M KJIACCOB C yriiyOsieHHbIM u3ydeHueM mMatematuku / JI.C. ATaHacsH,
B.®. Byryzos, C.B. Kagomues u np. — M.: [Ipocsemenue, 1996. — 205 c.: m.

®apkoB, A.B. Tectsl o reomerpun: 8 kinacc: k yueouuky JI.C. Atanacsina u ap. «I'eo-
metpust. 7-9». M.: [Ipocsemenue / A.B. ®apkos. - M.: U3natenbctBo «Dx3amen», 2009.

®apkoB, A.B. Tectsl o reomerpun: 9 knacc: k yueouuky JI.C. Atanacsina u ap. «I'eo-
merpus. 7-9» /[ A.B. ®apkoB. - M.: HUzpmarensctBo "Ok3amen", 2010. - 94, [2] c.
* PoryneBa A.B. ['eomerpus. 7 knacc. Pabouas terpans: B 2 u. Y. 1-2. - Caparos: Jluneii, 2005 -
64 c.+64 c.

MenbaukoBa, H.b. Kontponbubsie pabotsl mo reomerpuu: 8 kiacc: k yueOHuky JI.C.
Aranacsina, B.®. Byrysosa, Cb. Kamomuesa u ap. «['eomerpust 7-9» / H.b. MenbaukoBa. - M.
W3znarenscTBo «Ik3amen», 2009. - 63, [1] c.

MenbaukoBa H.B., JlenuxoBa H.M. Temarnueckuii KOHTPOJIb MO TEOMETPHH. 8 KIlacc -
M: Unrennext-Lentp. 2011 - 88 c.

MenbaukoBa H.b., Jlemuxoa H. M. Temaruueckuii KOHTPOJIb 10 reoMeTpuu. 9 kiace -
M.: UnTennext-Lientp. 2009 - 64 c.

MensnukoBa H.b. u ap. I'eomerpus: 3amadnuk-npakTukyM ais 9 kimacca K y4eOHHKY
JI.C. AtanacsHa u ap - M.: Unarennext-Lentp, 2004. - 112 c.

Konuuecmeo uacos,
omeooumoe Ha uzyyenue yueonoz2o npeomema «Mamemamuka» ¢ 8-9 knaccax

ITpumMepHbIi yueOHbIH M1aH OTBOJUT HA U3ydeHHE MaTeMaTHKH (6a30Bblil ypoBeHb) B §-9
kyaccax 350 yacoB (5 yacoB B Hezelnto, 35 yueOHBIX Heenb B roa). lanHas paboyas nmporpamma
coryiacHo yuebHomy 1any MBOY «COI Ne4» pazpaGorana Ha 340 yacoB (5 yacoB B HEZIEIIO,
34 y4eOHble Hemenu B ron). M3 HUX: Ha u3ydeHue ainreOpbl Bcero 272 vaca (mo 136 vacos B Te-
YeHHE KaKI0To rojia o0ydeHus), Ha u3ydeHnH reomeTpun - 136 yacoB (mo 68 yacoB B TeueHne
Ka)XJIOTO TOJ1a OOyJIeHMS).

2./Iuunocmmuvie, memanpeomemusle u npeOMenHle
pe3ynbmampl 0C80EHUA YUAWUMUCA NPeOMema

IIporpamma mpenmonaraeT JOCTUKEHUE BBIITYCKHUKAMH OCHOBHOM IIKOJBI CJIEIYIOLIUX
JIMYHOCTHBIX, MCTAIMPECAMETHBIX U IPCAMETHBIX PE3YJIbTATOB.

B 1u4HOCTHBIX pe3ybTaTax ¢cOpMHPOBAHHOCTD:

— OTBETCTBEHHOIO OTHOILIEHHUS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH OOyYaroumxcs K
camopeaM3aluy U caMoOOpa30BaHHUIO HA OCHOBE Pa3BUTOM MOTHBAIMU YU€OHOH NESTEILHOCTH
N JJMYHOCTHOT'O CMBIC/Ia U3YUCHUSA MATCMAaTHKHU, 3aMHTCPECCOBAHHOCTL B HpI/IO6peTeHI/II/I " pac-
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MIMPEHUN MAaTEeMaTUYeCKUX 3HAHUW M CHOCOOOB ACWCTBUI, 0CO3HAHHOCTh NOCTPOCHUS MHUBU-
JTyaJIbHOW 00pa30BaTeIbHONW TPACKTOPHH;

— KOMMYHHKATHBHOW KOMITIETEHTHOCTH B OOIIEHUU, B y4EOHO-MCCIEA0BATEILCKOM, TBOP-
YECKOW M JIPYruX BHJAAX JAEATEIbHOCTU IO MPEIMETy, KOTOpas BhIpakaeTcs B YMEHHUHU SICHO,
TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW M NMUCHMEHHOM pe4H, BBICTPAaUBaTh apryMeH-
TaIUIO0 U BECTU KOHCTPYKTUBHBINA JHAJIOT, IPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI, a TaKXKe MO-
HUMAaTh U yBa)KaTh MO3MLHIO COOECEIHMKA, TOCTUraTh B3aUMOIIOHUMAHMsS, COTPYJHUYATH AJIs
JOCTHKEHUS OOIINX Pe3yJIbTaTOB;

— IIEJIOCTHOTO MMPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHU U OOILIECTBEHHOM MPAKTUKU.

— MpeJCTaBICHUS 00 M3y4aeMbIX MAaTEeMAaTHUYECKUX MOHATHAX U METO/aX KaK BaKHEHIINX
CpEICTBAaX MaTeMaTH4YECKOT0 MO/ICTUPOBAHUS PEATbHBIX MPOIECCOB U SBJICHHIA.

— JIOTMYECKOI'0 MBIIIJIEHUS: KPUTUYHOCTH (YMEHHE PACIIO3HABATh JIOTUYECKH HEKOPPEKT-
HBIE BBICKA3bIBaHUs), KPEATUBHOCTH (COOCTBEHHAs apryMEHTAalMsl, OIPOBEPKEHUS, TOCTAaHOBKA
3anad, GopMyIHpoOBKa IPOOIIEM, UCCIICOBATEIBLCKHAN MTPOSKT U JIP.).

B BocnuTaHuu yvamuxcsi moApoCTKOBOrO Bo3pacTa (ypOBEHb OCHOBHOTO 00Iiero oopa-
30BaHMU) 1IEJIEBBIM MPUOPUTETOM SBJISIETCS CO3JaHME OJIArONpPHUSATHBIX YCIOBUHM JJISl pa3BUTHS
COLIMAJILHO 3HAUYMMBIX OTHOIICHUHN HMIKOJIBHUKOB, H, IPEXK/IE BCETO, IICHHOCTHBIX OTHOILIEHUI:

- K CEMb€ KaK IJJaBHOW OIOpE B JKU3HM YEJIOBEKA U UCTOYHHUKY €r0 CHacThs;

- K TpyZly KaKk OCHOBHOMY CIOCO0Y JAOCTH)KEHUS >KU3HEHHOTO OJIarornoiiyuus 4elloBeKa,
3aJI0Ty €ro YCHEIIHOIo MPOo(eCcCHOHAIBHOTO CAMOOIPEAEIECHUS U OLIYLIEHUS YBEPEHHOCTU B
3aBTpAIIHEM JHE;

- K CBOEMY OTE€UECTBY, CBOE€H Maiioil u Oosblioi PosnnHe Kak MecTy, B KOTOPOM YEJIOBEK
BBIPOC M TO3HAJ IMEPBBIC PAJOCTH U HEyJaud, KOTopas 3aBellaHa eMy MpeAKaMu U KOTOPYIO
HYXXHO o0eperars;

- K IPUPOJIE KaK UCTOYHUKY >KU3HU Ha 3eMiie, OCHOBE CAMOTO €€ CYIEeCTBOBaHUs, HYX-
Jaronieiics B 3allUTe U MOCTOSSHHOM BHUMAHUM CO CTOPOHBI YEJIOBEKA;

- K MHUpY Kak TIJIaBHOMY IPHUHIMITY YEJIOBEUYECKOTO OOIEKHUTHUS, YCIOBUIO KpEMKOH
JIPY>KOBI, HAJIAKUBAHUST OTHOIICHHUM C KOJIJIETaMH 10 paboTe B OyIyIIeM U CO3AaHus Oiaronpu-
SATHOTO MUKPOKJIMMATa B CBOEH COOCTBEHHOI ceMbe;

- K 3HaHMSIM KaK MHTEJUIEKTYaJIbHOMY pecypcy, o0ecreunBariemMy Oyayliee 4eoBeka,
KaK pe3y/bTaTy KpOIOTIUBOrO, HO YBJIEKaTEeIbHOIO y4eOHOro Tpy/a;

- K KyJIbType KaK JJyXOBHOMY OOraTrcTBY OOIIECTBA U BaXKHOMY YCJIOBMIO OIIYIIECHHUS 4Ye-
JIOBEKOM TOJHOTHI MPOKMBAEMON KHU3HHU, KOTOPOE Jal0T €My YTEHHE, MYy3bIKa, UCKYCCTBO, Te-
aTp, TBOPUYECKOE CaMOBBIPAXKEHHUE;

- K 3/I0pPOBBIO KaK 3aJI0Ty JOJT0M U aKTUBHOM >KU3HU YEI0BEKa, €r0 XOPOIEro HacTpoe-
HUS M ONITUMUCTUYHOTO B3TJISIa HA MUD;

- K OKPYKaIOIIUM JIIOSIM Kak Oe3yCIOBHOW M aOCONIOTHOM IIEHHOCTH, KaK paBHOIPAB-
HBbIM COLIMAJIbHBIM IapTHEpaM, ¢ KOTOPHIMH HEOOXOJMMO BBICTpauBaTh J100pOKEIaTeIbHbIE U
B3aMMOIIO/IJICPKUBAIOIME OTHOLICHHSI, JAIOIINE YEeJIOBEKY PaJoCTh OOLICHUS M TO3BOJISIOLIHNE
n30eratb YyBCTBA OJINHOYECTBA;

- K caMHM cebe Kak X03s5ieBaM CBOEH CyIbObI, CaMOONPEAEISIOIUMCS U CaMOpeaTn3yro-
IIUMCS TMIHOCTSIM, OTBEYAIOIUM 32 CBOE€ COOCTBEHHOE OyyIee.

B meranpeaMeTHBIX pe3yabTarax ¢(pOpMHPOBAHHOCTD:

— CIIOCOOHOCTH CaMOCTOSITEIbHO CTAaBUTH LIETIH y4eOHOW M HMCCIIEeI0BaTENbCKON JedTeNb-
HOCTH, TUIAHUPOBATh, OCYILECTBIATh, KOHTPOJIUPOBATh M OLIEHUBATh yueOHBIE JIEHCTBUS B COOT-
BETCTBUU C ITOCTaBJICHHOM 3ajjaueil U YCIOBUSMHU €€ BBIMOTHEHMUS,

— YMEHHUSI CaMOCTOSITEIbHO IJIAHUPOBATh aJbTEPHATUBHBIC IYTHU JTOCTHKEHHUS IIeJIeH, 0Co-
3HaHHO BbIOMpaTh Haubosee 3(peKTHUBHBIE CIOCOOBI pelieHusl Y4eOHbIX U MM03HAaBATEIbHBIX 3a-
nau;

— YMEHHsI HaXOJUTh HEOOXOIUMYI0 HH(POPMAIIUIO B Pa3IHMYHBIX HCTOYHHKAX (B CIIPaBOY-
HUKaX, IuTeparype, IHTepHeTe), MpeaCTaBIsATh HHPOPMALIUIO B pa3IMuHON (popme (CIIOBECHOIH,
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TaOJIMYHOM, rpauvecKoil, CHMBOINYECKOI), 00pabaTbiBaTh, XpaHUTh M NepeaaBaTh MH(opMa-
IIMIO B COOTBETCTBHUH C II03HABATEILHBIMH MIIM KOMMYHHKATUBHBIMH 33[a4aMu;

— BJIaJICHUS IPUEMaMU YMCTBEHHBIX JICHCTBHIA: ONpeAeTIeHNs MOHATUH, 0000IeH s, yCTa-
HOBJICHUS aHAJIOTWH, KITacCU()UKAIIMKM Ha OCHOBE CAMOCTOSTEIILHOTO BBIOOpAa OCHOBAHUH U KpH-
TEpUEB, YCTAHOBICHHUS POJOBUIOBBIX U MPUYHMHHO-CIECICTBEHHBIX CBS3€H, MOCTPOEHUS yMO3a-
KJIFOUCHUH MHAYKTHBHOTO, IEAYKTHBHOTO XapaKTepa UK MO aHAJIOTUH;

— YMEHUS OPraHNU30BBIBATH COBMECTHYIO YUEOHYIO IEATEIBHOCTh C YUYUTEIEM M CBEPCTHH-
KaMH: ONpENeNIATh LENH, paclpenensaTh (yHKINH, B3aMMOJCHCTBOBATh B TIPYIIE, BBIIBUTATH
TUIIOTE3bl, HAXOIUTh PelIeHne Ipo0IeMbl, pa3pemarb KOH(IUKTH Ha OCHOBE COTJIACOBAHMS 10~
3UIMH ¥ y4eTa HHTEPECOB, apryMEHTHPOBATh M OTCTaNBaTh CBOE MHEHHE.

B npeaMeTHBIX pe3yJbTaTax ¢()OPMHPOBAHHOCTD:

* yMEHUIl paboTaTh C MAaTEMAaTHYECKHUM TEKCTOM, TOYHO M T'PAaMOTHO BBIPaXKaThb CBOU
MBICJIM B YCTHOM M MUCHMEHHOW pedd, IPUMEHSS MAaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIU-
Ky, MCIIOJIb30BaTh PA3JIMYHbIC S3BIKHM MaTEMaTUKH (CIIOBECHBIH, CHMBOJIMYECKHUHN, rpadHueCcKui,
TaOJIMYHBIN), TOKa3bIBaTh MATEMATUYECKHE YTBEPKICHHS,

* YMEHUS MCIOJIb30BaTh 0Aa30BBIC MOHATHUS U3 OCHOBHBIX Pa3/IeNIOB COJCpPKaHUs (UUCIIO,
¢GyHKIUs, ypaBHEHUE, HEPABEHCTBO, BEPOSITHOCTh, MHOKECTBO, JOKA3aTEIbCTBO U JIP.);

* IPEJCTABJICHUI O YKMCIIE U YUCIOBBIX CHCTEMaxX OT HATYPAJIbHBIX O JAEHCTBUTEIBHBIX
YKceN;, MPAKTUYECKUX HABBIKOB BBINIOJHEHUS YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBI-
YHCJICHUH, BBIYUCIUTEIBHON KYIbTYPBI;

* MIPE/ICTABICHUI O MPOCTEUITNX TEOMETPUIECKUX (PUTypax, MPOCTPAHCTBEHHBIX TellaX U
UX CBOMCTBaX, 1 yMEHHI B UX N300paKCHUH;

* YMEHHS H3MEpATh UIMHBI OTPE3KOB, BEIWYHHBI YIIIOB, MCIIOJIB30BaTh (OPMYIBI IS
HaXO0X/ICHHUS IEPUMETPOB, TUIOUIA el M 00BEMOB MTPOCTEHIINX TEOMETPHUCECKUX (PUTYD;

* YMEHHS pelaTh MPAaKTUYECKHE 3a7add, CBS3aHHBIC C HAXOXKJECHHEM TI'€OMETPHUYECKUX
BEJIMYUH (KCIIOJIB3Ys TPH HEOOXOANMOCTH CIIPABOYHUKH M TEXHHYECKHE CPEJCTBA), COBEPIIATH
MOCTPOCHHS T€OMETPHUUECKUMHI HHCTPYMEHTaMH (JIMHEHKA, YTOJIbHUK, IIUPKYJIb, TPAHCIOPTHD);

* BIIQ/ICHUS IPAKTUYECKMMHU HAaBbIKAMM HCIIOJIb30BaHHUS T€OMETPUYECKMX WHCTPYMEHTOB
JUIsL U300pakeHust Guryp;

* YMEHMs HCIOJb30BaTh CHUMBOJIBHBIA $I3bIK anreOpbl U T€OMETPUM, HMPUEMBbl TOXKJe-
CTBEHHBIX IIPe00pa30BaHUil pallHOHAILHBIX BBIPAKCHH, PEIICHUST yPaBHEHNUH, HEPABEHCTB U MX
CHCTEM; UJICI0 KOOPJIMHAT Ha MJIOCKOCTH JUIsl HHTEPIIPETAlluN PELIeHNs] YPaBHEHHH, HEPaBeHCTB
U UX CHCTEM; aJreOpandecKoro amrmapara JiUisl pelieHns MaTeMaTHYeCKUX 1 HeMaTeMaTHIeCKUX
3aja4;

* YMEHHS WCIOJB30BaTh CHUCTEMY (DYHKIIMOHAIBHBIX MOHATHH, (YyHKIIMOHAIBHO-
rpadu4ecKux MpeICTaBIeHUH /Ui ONMCaHNs U aHAIN3a peajbHbIX 3aBUCUMOCTEH;

* IPE/ICTABJICHUH O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MHPE M O Pa3IMYHBIX
croco0ax UX U3y4eHHs, 00 0COOEHHOCTSAX BBIBOAOB U ITPOrHO30B, HOCSIIIMX BEPOSATHOCTHBIN Xa-
paxrep;

* IPUEMOB BJIAJICHUS PA3JIMYHBIMU S3bIKAMH MAaTEMAaTUKU (CIIOBECHBINH, CUMBOJINYECKUH,
rpaduvecKuil) U WILTIOCTPAIH, HHTEPIPETAINH, apTyMEHTAINY 1 TOKAa3aTeIbCTBA;

* YMEHMS IPUMEHATh U3yUEHHBbIE TIOHATHS, annapaT pa3IMyHbIX pa3/esioB Kypca K perie-
HUIO MEXKIPEAMETHBIX 3a/1a4 U 3a/1a4 MOBCETHEBHOMN JKU3HU.

ConepxaHne Kypca MaTeMaTHKNA CTPOUTCS HA OCHOBE CHCTEMHO-AESATEIbHOCTHOTO MOJI-
X0Ja, NPUHIUIIOB Pa3JeIICHUs] TPYIHOCTEH, YKPYITHEHUS OUJAKTUYECKUX €IMHUL, OIEpeKaro-
mero (popMupoBaHusi OPUEHTUPOBOYHON OCHOBBI ICUCTBUH, IPUHITUIIOB MO3UTHBHOM TEaroru-
KH.
Kypc ancebpwr mus 7-9 Ki1accoB CKIIAIBIBACTCS M3 CIEAYIONIMX COICPIKATEIBHBIX KOM-
MOHEHTOB: apu(METUKHU, anreOpbl, SJTEMEHTOB KOMOWHATOPUKHA M TEOPUU BEPOSITHOCTEH, CTaTH-
CTUKH U JIOTHKH.



B kypce anreOpbl BBIIEISAIOTCS OCHOBHBIE COJCpKATEIbHbIC JINHUM: apupMeTHKa, anreo-
pa, GYHKIIMHA, BEPOSATHOCTh U CTATUCTHKA, JIOTHKA U MHOXECTBA, MAaTEMAaTHKa B UCTOPHUIECKOM
pa3BUTHH.

Paznen «Apudmernka» mpuszBaH criocoOCTBOBATh MPHUOOPETECHUIO MPAKTHYECKUX HaBbI-
KOB BBIYHMCIICHUH, HEOOXOUMBIX ISl TIOBCETHEBHOM sku3HU. OH CIIy>)KUT 0a30i ISl BCETO Jaib-
HEWIIero M3y4eHHsl MaTeMaTHKH, CIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (POPMHUPOBAHUIO
YMEHHS MOJIb30BATHCS AITOPUTMAMU. Pa3BUTHE MOHATUS O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C
W3y4YEHUEM HATypPaJbHBIX, LIETbIX, PAIIMOHAILHBIX U UPPAIIMOHAIBHBIX Yncell, (OPMHUPOBAHUEM
MPEJCTABICHUM O JCHCTBUTEIbHBIX YHACIIAX.

Paznen «Anrebpa» HareneH Ha GopMHUpPOBAHHME MATEMATHYECKOTO arapara sl pele-
HUS 33]a9 U3 MAaTEMaTUKH, CMEXHBIX MPEAMETOB, OKPYKAIOIIEH peanbHOCTU. SI3BIK anreOpsl
MOJYEPKHUBAET 3HAYCHUE MATEMaTUKH KaK sA3bIKa JIJIs MOCTPOCHUS MAaTEMAaTHUYECKUX MOJIEJEH,
MIPOIIECCOB U SIBIICHUH peaibHOTO Mupa. OMHON U3 OCHOBHBIX 33/1a4 U3YYCHHS aIreOphl SBISCT-
Csl pa3BUTHE AITOPUTMHYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YaCTHOCTH, ISl OCBOEHUS Kypca
nH(pOpMATUKH; OBJIaJICHUE HABBIKAMU JIEYKTUBHBIX paccyxaeHuil. [IpeobpasoBanue cuMBOIIH-
YecKUx (HOpM BHOCHUT CBOH crenu(uueckuii BKJIaJ B pa3BUTHE BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHu4ecKoMy TBOpuYecTBY. OCHOBHBIM MOHSTHEM alreOphl SIBISETCS «PAMOHAIBLHOE BBI-
paxeHue».

Pazmen «MaremaTnka B HCTOPHYECKOM pPa3BUTHUU» CIIOCOOCTBYET IIOBBHINICHUIO 00-
HIEKYJIbTYPHOTO YPOBHS ILIKOJIHHUKOB, MOHUMAHHUIO POJU MaTEeMaTHKU B OOIIEYeIOBEUYECKOU
KyJIbType, 3HQUMMOCTH MAaTeMaTHUKU B PA3BUTHH IMBUIIM3AIMH U COBPEMEHHOTO OOIIECTBa.
BpeMms Ha u3ydeHue 3TOro pasjesna AOMOJHUTENbHO HE BBIIEISAETCS, YCBOCHUE €r0 HE KOHTPO-
JIMPYETCS, XOTS UCTOPUUYECKHUE ACIEKTHI BILIETAIOTCA B OCHOBHOM MaTepual BCEX Pa3/eiioB Kyp-
ca.

Pazen «BeposITHOCTh M CTAaTHCTHKA» - 00SI3aTEIIbHBIN KOMITOHEHT IIKOJIEHOTO 00pa3oBa-
HUSl, YCHJIMBAIOIIUN €ro MPHUKIAJHOE U MPaKTUYECKOe 3HAYeHHE. DTOT MaTrepuall HeoOXOIuM,
pexkae Bcero, st GopMupoBaHus (yHKIIMOHATHHOW TPAMOTHOCTH YMEHHH BOCIPUHUMAThH U
aHAIM3UPOBATh UH(GOPMAITUIO, TIPEICTABIICHHYIO B pa3NuYHbIX popMax. MaTepuan npeacTaBieH
teMamu «CpegHee apudmeTrndeckoe, MpelyCMOTPEHO MPEICTaBICHUE JaHHBIX B BUJE TaOIHII,
Iuarpamm, rpadukos.

B xypce ceomempuu nns 7-9 KI1acCcoB BBIIEISIOTCS CICIYIONINE COACPKATCIbHBIC JIN-
Huu: «Harnsguas reometpusy», «'eomerpudeckue QUrypor», «M3mepeHne reoMeTpUIeCcKuX Be-
mnunny, «Koopnunately, «BekTopsh», «Jlormka m MHOXkeCTBa», «['eoMeTpusi B HCTOPUYECKOM
Pa3BUTHM.

Marepuan, oTHocsmuiics K auHUM «HarmsigHas reoMeTpus» (3JI€MEHTHI HArJsHOU
CTEpEOMETPHUH) CIIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHUI 00ydaroluxcs B
paMKax W3y4eHHUS TJIAHUMETPUU.

Copepxanne paznenoB «l'eomerpuyeckue ¢urypsi» u «M3mepeHne reoMeTpHUuecKUx
BEITMYMH» HAIEJICHO Ha TMOJIydYeHHE KOHKPETHBIX 3HAHUN O T€OMETPUUYECKON (UTYpe KaK BaK-
HelIel MaTeMaTUYeCKOM MOJENHU ISl ONMMCAHMS OKpyxkatoiero Mupa. CucreMaTtuueckoe u3y-
YEHUE CBOMCTB r€OMETPUYECKUX (UTYP MO3BOJUT PA3BHUTh JIOTHUYECKOE MBIIUJICHUE U TTOKa3aTh
MIPUMEHEHNE 3TUX CBOWMCTB IMPU PELICHUH 3a1a4 BBIYMCIUTEIBHOIO U KOHCTPYKTHBHOIO XapakK-
Tepa, a TaKKe MPaAKTHYECKHX.

Marepuain, OTHOCALIUICS K coiepKaTelnbHbIM JUHUAM «KoopauHate» u «BekTops», B
3HAUYUTEIILHON CTENEHU HECET B ceOe MEXKIPEIMETHBIE 3HaHUsI, KOTOPBhIE HAXOAAT MPUMEHECHHE
Kak B pa3JIMYHbIX MATEMAaTUUYECKUX JUCLHMUIUIMHAX, TAK U B CMEXKHBIX IIPEAMETAX.

OcobeHHOCThIO JIMHUH «JIOTHKa W MHOXXECTBa» SIBIISIETCS TO, YTO TPEIACTABJICHHBIN
37IECH MaTepHal MPEUMYILECTBEHHO U3YYaeTCs IPU PACCMOTPEHUH PA3JIMUYHbBIX BOIPOCOB Kypca.
CoOTBETCTBYIONINN MaTepHasl HalleJieH Ha MAaTeMaTHYeCKOe pa3BUTHE oOydarommxcs, GopMu-
POBaHHUE y HUX YMEHUS TOYHO, CKaTO M SICHO M3JIaraTh MBICIIM B YCTHOM U IUCbMEHHOW PEYH.



JIuaus «l'eoMeTpus B HMCTOPHUYECKOM PA3BUTUHM» IpeIHa3HadyeHa Juis (OPMHPOBAHUS
MPEJCTaBICHU O TeOMETPUM KaK YacTU YeJIOBEUYECKOW KYJIbTYpbI, JUIsl OOILEro pa3BUTHUS
MIKOJIBHUKOB, JIJIS1 CO3aHUs KyIbTYPHO-UCTOPHUUECKON CpeIbl O0yUEeHHUS.

Ilnanupyemoie pesynomamol uzyueHus yuedHo20 npeomema

BorinyckHuk HaydyuTes B 7-9 kiaccax (/151 MCNO0JIb30BAHUSA B MOBCETHEBHOM KU3HH
U o0ecrie4eHus1 BO3MOKHOCTH yCIEIHOT0 MPOI0J/:KeHUs1 00pa30BaHus HA 0230BOM YPOBHE)

DJlIeMeHTbI TEOPUH MHOKECTB M MATEMATH4Y€CKOH JIOTUKH

e OnepupoBarb Ha 0a30BOM ypOBHel MOHSATHSAMM:. MHOXECTBO, DJIEMEHT MHOKECTBA,
MOJMHOKECTBO, MPUHAJIC)KHOCTb;

e 33]1aBaTh MHOXXECTBA MEPEUYUCIICHUEM UX 3JIEMEHTOB;

e HAXOJUTH NIEPECeUCHUE, 00bETUHEHHE, TOMHOKECTBO B MMPOCTEHIIIMX CUTYAITUAX;

e OllepUpoOBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: OIPEICICHUE, aKCUOMa, TEeOopema,
JIOKa3aTeJIbCTBO;

e IIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI JUIsl TOJITBEPAKACHHUS CBOUX BBICKA3bIBAHUM.

B noBceHeBHOM KU3HN U IPH M3YYEHHUH JAPYIUX NPeIMeETOB:

e HCIIOJTB30BaTh TpaUUecKoe TPEICTABICHUEC MHOXECTB JUIS OIHCAHUS pPeaTbHBIX
MPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.

Yucaa

e OnepupoBarth Ha 0a30BOM YypOBHE MOHATUSAMU: HATYypalbHOE YHUCIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHAsI Jpo0b, JAecaTHYHAs JpoOb, CMENIaHHas JApoOb, PAIMOHATLHOE YHCIIO,
apuMETUYECKHIA KBaJIpaTHBIH KOPEHb;

* MICII0JI30BaTh CBOMCTBA YMCEJI U NTPABUJIA ACUCTBUI ITPU BBIIIOJHEHNUN BBIYMCIICHMUI;

e FICIIOJIB30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINMOJHEHUN BBIYMCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

e BBINOJIHATH OKPYIJIEHUE PAIlMOHAIBHBIX YACEI B COOTBETCTBUU C IIPABUIIAMU;

e OLICHMBAThH 3HAUYEHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIHLHOTO LEJIOT0 YHUCTA;

e PacIoO3HaBaTh PalMOHAIBHBIE U UPPALIMOHATIBHBIE YNCTIA;

e CpaBHUBATH YHUCJIA.

B noBceHeBHOM KU3HN U IPH M3YYEHHUH JAPYIUX NPeIMETOB:

e OLICHUBATh PE3YJIbTATHI BEIYMCICHUM MPU PEIICHUH MPAKTUYECKUX 3a7a4;

e BBITNOJIHATH CPABHEHHE YMCEN B PEATIbHBIX CUTYAIUAX;

e COCTaBIIATh YHCIIOBBIC BBIPAKECHUS TPU PEIICHUU MPaKTUYECKUX 3a/Jad U 3a7ad U3
JIPYTUX y4EOHBIX MPEIMETOB.

ToxknecTBeHHbIE IPe0OPa30BAHUA

e BBINMONHATh HECIOXKHBIE MPEeoOpa3oBaHUs AJsi BBIYMCICHUS 3HAUYEHUN YHCIOBBIX
BBIPDOKEHHUM, COJEpKAIIUX CTENEHH C HaTypalbHBIM TOKa3aTeleM, CTENeHH C IIeJIbIM
OTPHULIATENIbHBIM MTOKa3aTelIeM;

e BBITIOJIHATh HECJIOKHBIE TPEOOpa30BaHUs IEIbIX BBIPAKEHUN: PaCKpbIBaTh CKOOKH,
MPUBOIUTH MOJOOHBIE CIaraeMbie;

e ICTIOJIB30BaTh (DOPMYJIBI COKpAIIEHHOTO YMHOXKEHUS (KBajapaT CyMMBI, KBajpaT
pPa3HOCTH, Pa3HOCTh KBAJIPATOB) JJIsl YIIPOIIEHUS BEIUMCICHUI 3HAUEHUH BBIPAXKECHUN;

e BBITMIOJIHATh ~ HECJIOXKHBIE  TpeoOpa3oBaHUsl  APOOHO-TUHEHWHBIX  BBIPAKEHUH U
BBIPAKEHUM C KBaJpaTHBIMU KOPHSIMHU.

B noBce1HeBHOI KU3HU U TPHU U3YyYEeHUHU JPYTUX NMPeEIMETOB:

e IOHUMAaTh CMBICJI 3aIMCH YKCIIa B CTAHAAPTHOM BH/JIE;

e OTIEpUPOBATH HA OA30BOM YPOBHE MOHITHEM «CTAH/IAPTHAS 3aMKCh YHCIIAY.

YpaBHeHHs U HEPABEHCTBA

! 351ech 1 manee — pacno3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX MOHATHIA 10 XapaKTEPHBIM MPH3HAKAM, BEITIONHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEUIIMMU CBOMCTBAMU IIOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
o0Iue NOHATHS.
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e OnepupoBaTh Ha 0a30BOM YpPOBHE TMOHSATHSIMM: PABEHCTBO, YHCIOBOE DPABEHCTBO,
YPaBHEHHE, KOPEHb YPaBHEHHS, PCILICHUE YPaBHEHUS, YUCIOBOEC HEPABEHCTBO, HEPABEHCTBO,
pellIeHNE HEPABEHCTBA;

¢ IPOBEPATH CIIPABEIIMBOCTD YUCIIOBBIX PABEHCTB U HEPABECHCTB;

e pelIaTh JUHENHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSIINECS K JIMHEHHBIM;

e pelIaTh CUCTEMBI HECJIOKHBIX JIMHEHHBIX YPABHEHU, HEPABEHCTB;

e IPOBEPATD, ABISAETCS JIU JAHHOE YUCIIO PELICHUEM YPaBHEHUsI (HEPABEHCTBA);

e pelaTh KBaJipaTHble ypaBHEHMS 110 (hOpMyJie KOPHEH KBapaTHOIO ypaBHEHHUS;

e U300pakaTh PEIICHUsI HEPABEHCTB U UX CHCTEM Ha YHCIOBOU MPSIMOM.

B noBcenHeBHOM JKM3HH U NIPH U3YYCHUH APYTHX NPEAMETOB:

e COCTaBJISITh U pEIIaTh JIMHEHHBIE YpaBHEHHS IPU PEILIEHUM 3a/1ay, BO3HUKAIOIIHUX B
Jpyrux y4yeOHBIX IpeaMeTax.

DOYyHKIUH

e Haxoaute 3HaueHne QyHKLUH 110 3alaHHOMY 3HaYEHHIO apryMEHTa;

e HAXO/IUTh 3HAYEHUE apryMEHTa I10 3a/JlaHHOMY 3HAYE€HHUI0 (YHKIMU B HECIIOKHBIX
CUTYaLUsX;

e OIIPENIEIATh IOJOXKEHUE TOYKU IO €€ KOOpAMHATaM, KOOPJAMHAThl TOYKH 10 €€
II0JIO’KEHUIO Ha KOOPAMHATHOM INIOCKOCTH;

e 110 TpauKy HAXOIUTH OOJACTH OMpPEIENICHHs, MHOKECTBO 3HAUCHHH, HYIU (DYHKIHH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKM BO3pacTaHMs W YObIBaHMs, HauOoJbliee U
HaMMEHbIIIEe 3HAYCHUS PYHKIINH;

e CTpOUTH Ipauk IUHEHHON PyHKINU;

e IPOBEPSITH, SBIACTCS JIM JaHHBIN rpaduk rpapuKoM 3aAaHHOW (QYHKIHMU (JIMHEWHOM,
KBaJJpaTUYHOM, 0OpaTHON NPONOPLUOHATIBHOCTH);

e ONIPEACTATh MPHOIMIKCHHbIE 3HAYCHUs KOOPAMHAT TOYKH IepecedeHus: rpaduxos
byHKIM;

e OIIEpUPOBATHh HAa 0a30BOM ypOBHE MOHSATHSAMHU: MOCIEI0BATEIBLHOCTD, apudMeTnaecKkas
IIpOrpeccusi, FeOMeTpUIecKas IPOrpeCCHs;

epemiaTh 3aJayd  Ha TMPOTPEecCCHH, B KOTOPBIX OTBET MOXKET OBITh IOJIy4EH
HEMOCPEACTBEHHBIM 0JICUeTOM 0e3 MpuMeHeHUs! (popmyi.

B noBceaHeBHO JKM3HHM U NPH U3YYEeHUH APYTUX NPeAMETOB:

* HCIIOJIB30BaTh I'paMKU PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH Ul ONpeneNeHus ux
CBOMCTB (HamOOJbIIME U HAMMEHbBIIUE 3HAYEHHUS, NPOMEXKYTKH BO3pacTaHus U yObIBaHMS,
00J1aCTH MOJIOXKUTENIBHBIX M OTPUIIATENIbHBIX 3HAUEHUH U T.11.);

e IICIIOJIb30BaTh CBOMCTBA JIMHEHHOW (yHKUIMU M ee TpaduK MpH pelIeHUU 3aaad U3
JPYTuX y4eOHBIX IPEAMETOB.

CraTucTHKa M Teopusi BepOsITHOCTEH

o IMeTh npeCTaBIEHNE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIy4aiiHOIO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemaTh NpocTeiine KOMOMHATOPHBIE 33J]aud METOJIOM IPSIMOTO U OPraHW30BAHHOTO
nepebopa;

e NIPEJICTABIIATH IaHHBIE B BHJIE TaOJIUL, TUarpaMm, rpadukos;

e UUTATh UHPOPMAIIHIO, TPEACTABIEHHYIO B BHJI€ TAOIUIIbI, JHarpaMMBbl, rpapuka;

e ONPEEIATH OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHKH YUCIOBBIX HAOOPOB;

e OLIEHUBATh BEPOSATHOCTH COOBITHS B MPOCTEUIINX CITydasiX;

e UMETh MPEJICTaBICHUE O POJIU 3aKOHA OOJIBIIMX YMCENl B MACCOBBIX SBJICHUSAX.

B noBceaHeBHOI KM3HM U NPH U3YyYEeHUH APYTUX NPeAMETOB:

e OIICHUBAThH KOJUYECTBO BO3MOXHBIX BAPHAHTOB METOJIOM Tepedopa;

e IMETH MPE/ICTABICHHUE O POJIM MPAKTHUECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

e CPAaBHUBATh OCHOBHBIE CTaTHMCTUYECKUE XapaKTEPUCTUKH, IOJYyYEHHBIE B IpOIECCE
pelleHus MPUKIaJHON 3a/1a4uk, U3YyYeHHs pEaIbHOTO SIBJICHMUS,

e OIICHUBATH BEPOSITHOCTb PEATBbHBIX COOBITHH U SIBIEHUIN B HECIIOXKHBIX CUTYalUsX.
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TexcroBble 3a1a4u

e PemiaTte HecnoXHbIE CIOKETHBIE 3a7aud pa3HbIX TUIIOB Ha BCe apUPpMETHUECKHE
JIeHCTBHS,

e CTPOUTDH MOJIETIb YCIIOBHSI 3a/1a4M (B BUJIE TaOJIHUIIbI, CXEMBbI, PUCYHKA UM YPaBHEHHUS), B
KOTOpOM J1aHbl 3HAYEHMS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMUH, C LEJIbIO MIOUCKA PELLICHUs
3a/1a4u;

e OCYIIECTBIIAITH CIIOCOO MOWCKA PEIICHHs 3a7au, B KOTOPOM PacCyKJICHHE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WIIM OT TPeOOBaHUS K YCIOBHIO;

e COCTABJISITh IIJIaH PELICHUS 3a/1a4H;

e BBIJIEIISATD 3TAllbl PEIIEHUS 3a/1a4U;

e UIHTEPIPETUPOBATH BBIYMCIUTENBHBIE PE3YJIbTAThl B 3aJ1a4€, UCCIIEI0BATh MOJyYEHHOE
pelIeHue 3aa4H;

e 3HaTh pa3IMuue CKOPOCTEl 00BEKTa B CTOSYEHN BOJE, IPOTUB TEUEHUS U 10 TECUEHUIO
peku;

e pemiaTh 3a/1a4l Ha HaXOXJACHHUE YacTH YKCIIa U YUCIIa 110 €ro YacTH;

e pemiaTh 3aJa4u pPa3HbIX TUIOB (HA pabOTy, HA MOKYIKH, HA IBUYKEHUE), CBSA3BIBAIOIIUX
TPH BEJIMYUHBI, BBIJIEISITh 3T BEJIMYMHBI U OTHOILIEHUS MEX/1y HUMU;

e HAXOJUTh NPOLEHT OT YMCJIA, YHCIIO MO IPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHU)KEHHE WJIM MIPOLIEHTHOE MOBBIILIEHUE BEINYMHBL;

e pEIIATh HECJIOKHBIE JIOTUYECKUE 3a/1a4U METO/I0M PACCyKICHUM.

B noBceaHeBHON JKM3HM U NPH U3YyYEeHUH APYTUX NPeAMETOB:

e BBIJIBUTATh TUIIOTE3bl O BO3MOKHBIX MPEJEIbHBIX 3HAYEHUAX UCKOMBIX B 3a/1au€ BEJU-
YyuH (JeNaTh NPUKUJIKY).

I'eomerpuuyeckne Gpurypsl

e OnepupoBarh Ha 0a30BOM YPOBHE MOHATUSAMU T€OMETPUUECKUX (PUTYp;

e U3BJIEKaTh UHPOPMAIUIO O TEOMETPUUECKHX (PUrypax, MpeiCTaBICHHYIO Ha YepTexkax B
SIBHOM BUJIE;

e IPUMEHATh Ul peLIeHHs 3ajad TreoMeTpudeckue (akTbl, €ciaM YCIOBUS UX
PUMEHEHHUS 3a/1aHbl B ABHOU (hopMeE;

e pelIaTh 33/JaYM Ha HAXOXKJICHME TI'€OMETPUYECKUX BEIUYMH MO oOpa3naM Win
aJIropuTMaMm.

B noBcenHeBHOM JKM3HM U NIPH U3YYCHUH APYTHX NPEAMETOB:

® 1ICII0JIb30BAaTh CBOMCTBA re€OMETpUYECKUX (DUTYp JUIsl PEelIEHUs] TUIIOBBIX 3a/1a4, BO3HU-
KaIOIMX B CUTyallMsIX TOBCEIHEBHOM JKU3HM, 3a/1a4 MPAKTUYECKOTO COAEPIKAHMUS.

OTtHowmeHns

e OnepupoBarh Ha 0a30BOM YpOBHE MOHATHSIMH: PaBEHCTBO (QUIYp, paBHbIE QUTYpHI, pa-
BEHCTBO TPEYrOJbHUKOB, MAPAJLIENbHOCTD MPAMBIX, NEPIEHIUKYJIIPHOCTD MPSIMBIX, YTJIbl MEX-
Iy TIPSIMBIMU, TIEPIICHIUKYJISP, HAKIIOHHAS, TIPOEKIIHS.

B noBcenHeBHOM JKM3HM U NPH U3YYCHUH APYTHX NPEAMETOB:

e ICNOJIb30BaTh OTHOIICHUS JUISl pELIEHUS MNPOCTEHINMX 3aJad, BO3HHUKAIOUIMX B
peanbHON KU3HU.

N3mepenus u BbIuncIeHUS

o BrINnonHAT, U3MEpEeHue AJIMH, pACCTOSIHUM, BETUYMH YIJIOB, C IOMOIIbIO HHCTPYMEHTOB
JUTSL U3MEPEHUH JIUH U YTJIOB;

e IPUMEHATh (POPMYJIBI TepuUMeTpa, IUIOMEAAM M O00beMa, IUIOMIAJ IMOBEPXHOCTU
OTJIEIbHBIX MHOTOIPAaHHUKOB IIPU BBIYUCIICHUSX, KOT/Ia BCE IaHHbIE UMEIOTCS B YCIIOBUU;

e IPUMEHATh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOILEHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIAAEH B MPOCTEUIIINX CIydasiX.

B noBcenHeBHOM JKM3HM U IPH U3YYEeHUH APYTHX NPeAMETOB:

e BBIYUCIIATh PACCTOSHUSI HAa MECTHOCTM B CTaHJAPTHBIX CHUTYalUsX, IUIOIIATU B
IOPOCTEUIINX CIydasx, IPUMEHATh (POPMYIIbI B IPOCTEHIINX CUTYalUSX B IOBCEIHEBHON KU3HU.

I'eomeTpuyeckue NOCTpPOCHUsA
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e M300paxkaTh TUNIOBBIE TUIOCKHE GUTYPBI U GUTYPHI B IPOCTPAHCTBE OT PYKU U C TIOMO-
II1b}0 UHCTPYMEHTOB.

B noBceaHeBHOI :KM3HM ¥ IPU U3YYEHHUH IPYTUX MPeIMETOB:

e BBIIIOJIHSTH IPOCTENIINE IOCTPOEHUS HA MECTHOCTH, HEOOXOIMMBIE B peaJIbHOM KHU3HH.

I'eomeTpuueckue npeodpa3oBaHusA

o CTpouts GUrypy, CAMMETPUUYHYIO JaHHOU (PUT'ype OTHOCUTEIIBHO OCH U TOYKH.

B noBcegHeBHOI :KM3HM ¥ IPU U3YYEHHUH IPYTUX MPeIMETOB:

e pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPY)KAIOLIEM MUDE;

e pacro3HaBaTh CHMMETPUUYHBIC (PUTYPHI B OKPYKAIOILIEM MHUDE.

BekTopbl 1 KOOPAMHATHI HA ITIOCKOCTH

 OnepupoBath Ha 6a30BOM YpOBHE MOHATHSIMHU BEKTOpP, CyMMa BEKTOPOB, IIPOU3BECHNE
BEKTOpa Ha YHCII0, KOOPAMHATHI Ha MJIOCKOCTH;

e ONIPEACTATh NPUOIMKEHHO KOOPAWHATHI TOUKHU 110 €€ N300pakeHUI0 Ha KOOPJMHATHOU
IUIOCKOCTH.

B noBceaHeBHOI :KM3HM ¥ IPU U3YYEHHUH IPYTUX MPeIMETOB:

* UCIIOJIb30BaTh BEKTOPHI AJISl PEIEeHUs] MPOCTEHIINX 3a7ay Ha OIpelesieHue CKOPOCTU
OTHOCHTEJIBHOTO JIBM)KCHUSI.

Hcropus MmaTteMaTHKH

e OnuchIBaTh OTACIBHBIC BBIJAIOIINECS PE3YNIbTAThl, MOIYYeHHBIE B XOA€ Pa3BUTHS Ma-
TEMaTUKU KaK HayKH;

e 3HATh NMPUMEPHI MATEMAaTUIECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMHMPHON UCTOpUEH;

e IOHMMATH POJIb MAaTEMATHKH B pa3BuTHU Poccum.

MeTtoanl MaTeMaTHKH

e Bribuparh moaxonsmmid U3y4eHHBIH METOJ JJISi PEIICHUS M3YyYCHHBIX THUIIOB MaTeMa-
TUYECKUX 3a/1a4;

o [IpyBOINTE TpUMEpPBI MATEMATHYECKHX 3aKOHOMEPHOCTEH B OKpY)KAIOLIeH JEHCTBH-
TEJIbHOCTU M NMPOU3BEJCHUAX UCKYCCTBA.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS 1JIs1 00ecrevyeHusi BO3MOKHOCTH
YCHEHIHOT0 MPOI0JI:KeHNsI 00pa30BaHUsI HA 0A30BOM U YIJIy0J€HHOM YPOBHSAX
DJIeMEeHTBI TQOE)I/II/I MHOKECTB M MATEMATUYeCKOi JIOTUKH
e Onepuposamv” nOHAMUAMU. — ONpedeieHue, meopemd, aKCUoOMd, MHOICeCmaso,

XapakmepucmuKku MHONCECMEd, JJIeMEeHm MHONCeCmsed, nycmoe, KOHeuHoe U OecKOHeuHoe
MHOHCECBO, NOOMHONCECTBO, NPUHAOTICHCHOCTb, BKIIOYEHUE, PABEHCNBO MHONCECME,

* U300pAdCAMb MHOICECMBA U OMHOULEHUE MHONMCECE C NOMOWbIO Kpyeos Jiliepa,

e onpeoensimb NPUHAOLEHCHOCHb INEMEHMA MHONCECMBY, 00beOUHEeHUI0 U Nepecevdenuio
MHOMCECmS,

* 300A8aMb MHONCECMBO C NOMOUbIO NEPEUUCICHUS] DTIEMEHMO8, CJLOBECHO20 ONUCAHUSL,

* Onepuposameb NOHAMUIMU. BbICKA3bIGAHUE, UCIMUHHOCIb U TOHCHOCTb BbICKA3bIBAHUS],
ompuyanue BblCKA3LIGAHUL, ONepayuu HAaod BbICKA3LIGAHUAMU: U, UIU, He, VCI0GHbIe
BbLCKA3bIBAHUS (UMNIUKAYUU),

o CIMPOUMDb BbICKA3bIBAHUSL, OMPUYAHUSL BbICKAZIBAHUI.

B noBceHeBHOI KM3HHU U MPH U3YyYEHUH APYTUX MPeAMETOB:

* CIMPOUMDb YENOYKU YMO3AKIIOUEHUL HA OCHO8E UCHONb308AHUSL NPABUT TOSUKU,

* UCNONB308AMb  MHOJCECMBA, ONepayuu ¢ MHOMCeCcmeamu, ux epaguyeckoe
npedcmasienue 05t ONUCAHUSL PEATbHBIX NPOYECCO8 U s18IeHULL.

Yucaa

e Onepuposams NOHSAMUAMU. MHONCECMBO HAMYPATLHBIX HUCET, MHONCECMBO YElblX
yuycen, MHOMCECMBO PAYUOHANbHBIX YUCell, UPPAYUOHANbHOE YUCIO, KEAOPAMHbIL KOPEHb,

2 371eCh U Jajee — 3HATh OPEICICHHE TIOHSATHS, YMETh OSCHSTH €0 CMBICI, YMETh HCIIOB30BATh MOHATHE H €T0
CBOWCTBA IIPH NMPOBEACHUH PaCcCYKICHHUH, TOKa3aTEeIbCTB, PEIICHUH 3a/1a4.
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MHOIHCECBO OEUCMBUMENbHBIX YUCE], 2eOMeMPUYECcKas UHMepnpemayus HamypaibHbIX, Yebx,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE,

o NOHUMAMb U 0OBACHAMY CMBICIT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

* GbINOIHAMb GbIYUCIEHUS, 6 MOM YUCNe C UCHOIb308AHUEM NPUEMOE DPAYUOHATbHBIX
BLIYUCTEHULL,

* 8bINOIHAMb OKPY2NIeHUE PAYUOHATIbHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

* CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHAbHBIE YUCTA,

* NPe0CMasisimb PAYUOHAILHOE YUCTO 8 8UOe 0eCAMUUHOU OpoOU

* YNOps00UUBAMb YUCIA, 3ANUCAHHbLE 8 BUOE 0OLIKHOBEHHOU U OeCAMUYHOU OpoOU;

e naxooumsv HO/[ u HOK uucen u ucnoniv3oeams ux npu pewieHuu 3a0ay.

B noBceHeBHO KM3HU U MPH U3YyYEHUH APYTUX MPeAMETOB:

* NPUMEHSMb NPABULA NPUOTUNCEHHBIX BLIYUCTIEHUL NPU PEUeHUU NPAKMUYECKUX 3a0ay U
peutenuu 3a0a4 Opyeux y4eOHbix npeomemos;

* GbINOIHAMb CPABHEHUE Pe3YIbIMANO8 8bIYUCIEHUT NPU PEUeHUU NPAKMUYECKUX 3a0ad,
8 MOM YUCTe NPUOTUNCEHHBIX BbIYUCTEHULL,

* COCMABIAMb U OYEHUBAMDb YUCLOBbIE BbIPAICEHUS NPU PEULeHUU NPAKMUYECKUX 3a0ay U
3a0a4 u3 opyaux yueOHuIX NpeomMemos,

* 3aNUCHIBAMb U OKPY2ISAMb YUCLO8blE 3HAYEHUS. PEAIbHbIX BeIUYUH C UCHOIb30BAHUEM
PA3HBIX CUCTEM UBMePeHUs.

ToxaecTBeHHBIE MPEOOPaA30OBAHUS

o Onepuposamuv NOHAMUAMU CIMENeHU C HAMYPAIbHbIM NoKa3amenem, CIMeneHu ¢ Yeibim
OMPUYAMeNbHbIM NOKA3Amenem,

* GLINOHAMb  NPeoOPA3068aHUS  YEAbIX  BbIPANCEHUU: Oelcmeuss ¢ OOHOYIeHAMU
(cnodwcenue, evluumManue, YMHOJCEHUE), OEUCMBUsl C MHO2OUIeHAMU (CLOJCeHUe, BbluUmanue,
VMHOOICEHUe);

* GBINOIHAMb PA3NIOANCEHUE MHOLOUNEHO8 HA MHOJMCUMENU OOHUM U3 CHOCO008. 8bIHECeHUe
3a CKOOKY, epynnuposKa, UCHOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

e 8bLOCISIMb KBAOPAM CYMMbL U PASHOCHU OOHOYJICHOS,

* PACKAAObI8AMb HA MHOMCUMENU K8AOPAMHBINL MPeXUIeH,

* GLINOIHAMb ~ NPE0OPA308AHUSL  BLIPAICEHULL, — COOEPAHCAUUX —CMENeHU C  YelblMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, Nepexooums om 3anuci 6 6ude CmeneHu ¢ Yeibim
OMPUYAMenbHbIM NOKA3amenem K 3anucu 8 eude opoou;

* BLINOIHAMb ~ NPeobpa308aHUsi  OPOOHO-PAYUOHANLHLIX — BbIPANCEHUL:  COKpaujeHue
Opobeti, npusedenue aneebpaureckux opodeti Kk 0ouemy sSHameHamento, Cl0HCeHUue, YMHONCeHUe,
OeneHue aneebpauyeckux opodel, 8036e0eHue aneedpauyeckol opoou 8 HamypaIbHyio U Yeayio
OMPUYAMENLHYIO CIENneHb,

* BbINOIHAMb NPE0OPA30BAHUSL BbIPANCEHUT, COOEPAHCAUUX KBAOPAMHbBLE KOPHU

* 8blOCNISIMb KAOPAM CYMMbl UIU PA3HOCMU OBYYJICHA 8 BbIPANCEHUSIX, COOEPHCAUJUX
K8aopammbvle KOPHU,

* BbINOIHAMb NPEO0OPA30BAHUSL BBIPANCEHUT, COOEPAHCAUSUX MOOYTb.

B noBceaHeBHO KM3HN U MPH U3YyYEHUH APYTUX NMPeAMETOB:

* GbINOIHAMb NPEoOPA306aHUs U OCUCMBUs C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPIMHOM
suoe;

* BbINOIHAMb NPEOOPA30BANUS AN2eOPAUUECKUX BbIPANCEHUN NPU PeuleHUy 3a0ay Opyeux
VUeOHbIX NPeOMemos.

YpaBHeHHS U HEPABEHCTBA

e Onepuposamv NOHAMUAMU. YPAGHEHUe, HEPABEHCMB0, KOPEHb YPABHEHUs, peuleHue
HepaseHcmea, pAeHOCUNIbHbIE YPABHEHUs, 001acmb onpedenienus YpasHeHus (HepageHcmed,
cucmemvl YpagHeHUll UL HEPABEHCME),

e pewiams JUHeliHble YPABHEHUs U VPABHEHUS, C800UMble K JUHEUHbLIM C HOMOWbIO
MONCOECMBEHHBIX NPE0OPAZ0BAHULL,
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* pewiams Keaopammwvie YPasHeHUus U YPAaeHeHUsl, CBOOUMble K KBAOPAMHBIM C NOMOUbIO
MO2HCOECMBEHHBIX NPeoOPA308aHULL,
e pewiams OpoOHO-UHElHble YPAGHEHUSL,

e pewanms npocmeniuue UppayuUoOHaIbHble YypasHenus euoa [ (x)=a, } f(x)= /g (x)

o pewiamn ypaenenus 6uoa X' =a;

e pewams YpasHeHust CHOCOOOM PA3N0NCEHUsL HA MHONCUMENU U 3AMEHbl NePEMEHHOU,

* UCNONIL306AMb MeMOO UHMEPBANO8 Ol peuleHus Yeavlx U OpOOHO-PAYUOHATLHBIX
HepaseHcmae;

e peuams JuHeliHble YPAGHeHUS U HePABeHCMEd ¢ Napamempamu,

* peuams HeClodCHble K8AOPAMHble YPAGHEHUs C NAPAMEMPOM;

* Peuams HeCloHCHble CUCEMbL TUHEHbIX YPAGHEHUIl C NapaMempamu;

* Peuams HeCl0NCHblE YPAGHEHUSL 6 YELbIX YUCLAX.

B noBceaHeBHOI :KU3HU ¥ TPH U3YYEHHUH IPYTUX MPeIMETOB:

° COCMABNAMb U peuwams JUHeliHble U K8AOpamHvle VPABHEHUS, VPABHEHUA, K HUM
C800sUUeCs], CUCMEMbl TUHEUHbIX YPABHEHU, HEPABEHCME NPU PeuleHUul 3a0ay Opyaux y4eOHbIx
npeomemos;

* GLINOIHAMb  OYEHKY NPasoono0odusi pe3yibmamos, NOLYHaAemMblX Hpu  peueHuu
JIUHEUHbIX U KB8AOPAMHBIX YPAGHEHUNl U CUCMeM JUHEUHbIX YPABHeHUUl U HepaseHcme npu
peuteHul 3a0ay opy2ux yueOHvlX npeomemos;

* 8bIOUPAML  COOMBEMCMEYIOWUE VPABHEHUS, HEPABEHCMBA UMU UX CUcmemvl OJis
COCMAGIEHUSI MAMEMAMULECKOU MOOeIU 3A0AHHOU PealbHOU CUMmyayuu Ui NpUKIaoHoll
3a0avu;

e yMemb UHMEPNPemuposams NOJYYEHHbLIL NPU PeuleHul YPAGHEHUs], HePaGeHCmEa Uil
cucmembl pe3yibmam 8 KOHmeKcme 3a0aHHOL PeaibHOU CUmyayuu uiu nPuKIaoHol 3a0a4u.

DOyHKIUH

e Onepuposamv  NOHAMUAMU:  QYHKYUOHANLHASL  3ABUCUMOCTb,  (DYHKYUA,  epaux
@yHKYUU, cnocobbl 3a0aHus QYHKYUU, apeyMeHm U 3HaveHue QyHKyuu, oo1acms onpeoenenus u
MHOJCECMBO  3HAYEHUll  (YHKYUU, HYIu @OYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb (DYHKYUU, YeMHOCMb/HeUemHOCTb (OYHKYUU,

e cmMpoums epaghuxu JIUHEUHOL, K8aopamuuHou @ynxyuil, obpamuotl
NPONOPYUOHATLHOCTU, PYHKYUU 8UOA: Y = A+ %b vy =Xy =%, y=|x

e HA npumepe K8AOPAMUYHOU (DYHKYUU, UCNOIb306AMb Npeobpasosanus 2paguxa
@yuxyuu Y=1(X) o152 nocmpoenus epagpuxos pynxyuii y — af (kx +b)+c

° COCMABNAMYb YPAGHEHUs NPAMOU NO 3A0AHHLIM YCIOBUAM: NPOXooswelu udepe3 08e
MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsyell Yepe3 OAHHYIO MOYKY U NaApaLlelbHOU
OaHHOU NPAMOU;

e uccne008ams yHKYuIo no ee pagpuxy;

® HAXOOUMb ~ MHOJMCECMB0 — 3HAYEHUl, HYAU, NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMU KEAOPAMUYHOU (DYHKYUU,

° Onepuposameb NOHAMUAMU: NOCTE008AMENbHOCHb,  APUPMEMUUecKas npocpeccus,
2eomempuieckas npoepeccusl;

* peuams 3a0ayu Ha apu@dMemudecKyro u 2eoMempuUydecKyio npoepeccuio.

B noBceHeBHOI KM3HHU U MPH U3YyYEHUH APYTUX MPeAMETOB:

* ULTIOCMPUPOBAMb C NOMOUWBIO 2PAPUKA PeanbHyl0 3a8UCUMOCTb UL NPOYECC NO UX
XapakxmepucmuKam,

* UCNONIBL306AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peueHuu 3a0ay u3
Opyeux yueOHbIX npeomemos.

TexkcroBbIe 3ag1a4un

e Pewiams npocmvie u cnosicHvle 3a0a4u pasuvlx munos, a makdsce 3a0aiu No8blUeHHOU
mpyoHocmu,
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* UCNONb308AMb PA3HbIE KpAMKUe 3aNUCU KAK MOOelu MEeKCMO8 CIOJNCHbIX 3a0ay OJis
NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;

* pasIuYams Mooeib MeKCma U MoOelb peuleHus 3a0aqu, KOHCMpYyupoeams K OOHOLU
MoOenu peuterusi HeCI0HCHOU 3a0ayiu pa3Hble MOOeaU MmeKCma 3a0adi;

* 3HAMb U NPUMEHAMb 00a CROCOOA NOUCKA peuieHus 3a0ay (0m mpebdosaHus K yCiosuio
U om yciosus Kk mpebo8anuio);

* MOOEIUPOBAMb PACCYAHCOCHUSL NPU NOUCKE PelleHUs. 3a0ad ¢ NOMOWbIO 2pag)-cxembl;

* 8bI0ENAMDb dMANbL PeUleHUs: 3a0ayl U COOEPACAHUE KAAHCO020 dIMAand;

e yMemb 8bIOUPAMb ONMUMANbHLIL MemoO peuleHus 3a0ayu U 0CO3HABAMb BblOOP
Memooa, paccmampuéamv pasiuyHble Memoobl, HAXOO0UMb pa3Hble peuleHus 3a0aqu, eciu
B03MOICHO,

* AHAUZUPOBAMb 3AMPYOHEHUS NPU PeUeHUU 3a0ay,

* GLINOIHAMb PA3IUYHBIE NPeodPA308aHUS NPEOSIONCEHHOU 3a0adl, KOHCMPYUPOBAMb
HOBble 3a0a4u U3 OAHHOU, 8 MOM HUcie 0OpamHvle;

* UHMEPNPEeMUpPoOB8amMs  BbIYUCIUMENbHbIE — pe3YIbmamsl 8  3a0ade, UCCLe008aMb
NOJIYYeHHOoe peuleHue 3a0a4u,

* AHAUZUPOBATb BCEBO3ZMONCHBIE CUMYAYUU 83AUMHO20 PACHONONCEHUSI 08X 0OBLEKMO8
U UBMEHeHUe UX XAPAKMePUCMUK NPU COBMECTHOM OBUICEHUU (CKOPOCMb, 8peMsl, pacCmosiHue)
npu pewlenuu 3a0ay Ha 08uUlceHUue 08YX 00beKmMos KaKk 6 00HOM, MAK U 8 NPOMUBONOIONCHBIX
HanpaeieHusx,

° UCCNIe008aMb BCEBO3MONCHBIE CUMYAYUU NPU peleHUU 3a0ad HA O8UdCeHue No peke,
paccmampusams pazuvle CUCeMbl OMc4ema,

 peuams pazHooopaszHvle 3a0ayu «HA YACuy,

e peuams U 0O0CHOBLIBAMb C80E peuleHue 3a0ay (8blOesiMb MAMeMamuiecKyro 0CHO8Y)
HA HAX0JiCOeHUe Yacmu YUCIAd U YUCIA NO e20 4aCMU HA OCHO8e KOHKPEMHO20 CMbICAA Opoou,

® 0CO3HABAMb U 0OBACHAMb UOSHMUYHOCMb 3A0ay PA3HLIX MUNO0S, CA3bIBAIOWUX MPU
BeUYUHbL (HA pabomy, HA NOKYNKU, HA OBUJICEHUE), 8blOENSAMb MU BEIUUUHBL U OMHOUEHUS
MedHcOy HUMU, NPUMEHAMb UX NpU pelleHul 3a0ay, KOHCmMpyupogams cooOCcmeenHvle 3a0a4 yKa-
3AHHBIX MUNOB;

* 81a0emb OCHOBHBLMU MEeMOOamU peuleHus 3a0a4 Ha CMecu, CHIA8bl, KOHYEeHMPAayuu,

e peuams 3a0ayu HA NPOYEHMbl, 8 MOM UYUCe, CLONHCHbIE NPOYEHMbl C 0OOCHOBAHUEM,
UCNONL3YA pa3Hble CHOCOObL,

e peutams JloeuuecKue 3a0a4i pasHblMu cnocooamu, 6 mom yucie, ¢ 08yms OJIOKaAMu U ¢
mpemsi 610KaMU OAHHBIX C NOMOWbI0 MAOaUY,

e peuiams  3a0a4u N0 KOMOUHAMOPUKE U Meopuu GeposIMHOCMEN HA OCHOGe
UCNONIL30BAHUS USYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb PelleHUe;

* peuiams HeCl10JCHbLE 3A0ayl N0 MAMEMAMUYEeCKol CIMamucmuxe;

* 0671a0eMmb OCHOBHLIMU MemoOamu peuleHUs CIOHCeMHbIX 3a0day. apugmemudeckutl,
aneebpauveckuil, nepebop eapUAHmMos, 2eoMempusecKull, 2paguueckull, NPUMEHIMb UX 8 HOBbLX
1O CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.

B noBceaHeBHO KM3HN U MPH U3YyYEHUH APYTUX NMPeAMETOB:

e gblOeNAMb NPU  peuleHuu 3a0ay XapakmepucmuKky paccmMampusdaemol 6 3aodaue
cumyayuu, Omau4Hble Om PeaibHblX (me, om KOmopvlx a0Cmpasuposaiuch), KOHCmMpyuposams
HOB8ble CUmMyayuu ¢ y4emom dMux Xapakmepucmuk, 6 4acmHOCmU, NPpU peueHuu 3a0ai Ha
KOHYEHMpayuu, y4uumuléams niOMHOCHb 8eUeCmad,

* peuiams U KOHCMpPYUpo8ams 3a0a4u Ha OCHOBE PACCMOMPEHUs PEalbHbIX CUMYAyUll, 8
KOMOPbIX He Mpedyemcst MOYHbLI GbIUUCTIUMETbHBIU PE3YIbmant;

e peuiams 3a0a4u Ha 08UdCEHUE NO peKe, PACCMAMPUBAs PA3HbIE CUCTNEMbl OmMcHemd.

CraTucTuKa 1 Teopus BepOSTHOCTEl

e Onepuposams NOHAMUAMU. CIMOIOYAMblE U KPY208ble OUAZPAMMbL, MadIUuYbl OAHHBIX,
cpednee apughmemuueckoe, MeOuanda, HauboIbLUICe U HAUMEHbUee 3HAYeHUsl 8bIOOPKU, PA3MAX
8b100pKU, Oucnepcus u CMaHOapmuoe OMKIOHeHUe, CIYYAUHAS USMEHYUBOCTb,
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* U381EeKAMb UHPOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX, HA OUASPAMMAX, cpapuKax;,

* COCMABAMb MAOIUYDBL, CIMPOUMb OUASPAMMbL U SPAPUKU HA OCHOBE OAHHDIX,

° Onepuposamsv  NOHAMUAMU: (DAKMOPUANL YUCAA, NEPeCMAHO8KU U  COYeMmAaHus,
mpeyzonvuuk Ilackans,

* NPUMEHAMb NPABULO NPOU3BEOCHUS NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay,

e ONepuUpoBamb NOHAMUAMU. CAVYAUHBIL ONbLIM, CAYYAUHLIL B8bIOOP, UCNbIMAHUE,
NeMeHmapHoe CiyyalHoe codvimue (Ucxood), Kiaccuuyeckoe onpeoeiexue eposimHOCHmU
CAYYAtiHO20 COObIMUS, Onepayuu Hao CIV4AUHLIMU COOLIMUAMU,

* 1Pe0Cmasams UHGOPMayuIo ¢ NOMOWbIO Kpyeos Diinepa,

* pewams 3a0a4u Ha GbIYUCIEHUE 8ePOSIMHOCIU ¢ NOOCYEMOM KOIULeCmB8d 6aPUAHMOE C
HOMOWBIO KOMOUHATNOPUKU.

B noBceaHeBHOI :KU3HU ¥ TPH U3YyYEHHUH IPYTUX MPeIMETOB:

* U3BIEKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8aAMb UHDOPMAYUIO, NPEOCMABLEHHYIO
6 mabauyax, Ha OuazpamMmax, 2epauKkax, Ompadcarwyr Cceoucmea U XapaKmepucmuKu
PeanbHbIX NPOYeCccos U AGNEeHULL,

e Onpedensimy  cmamucmuieckue — Xapakmepucmuku — 8blOOpoK  no  mabauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCNU OM Yelu peueHUs 3a0ayu;

* OYEHUBAMb BEPOSMHOCb PEAIbHBIX COOBIMULL U S8TEHUIL.

I'eomeTpuueckue purypoi

o Onepuposamuv NOHAMUAMU 2e0MEMPULECKUX Pueyp;

e U3BIEKAMb,  UHMEPNpemuposams U  Npeoopazosvliéamsv  UH@OpMAyuro o
2eomMempuieckux hueypax, npeocmasieHHyo Ha Yepmedicax,

e IPUMEHAMb ~ 2eomMempudeckue Gakmol 018 peuwieHus 3a0ay, 6 MOM Hucie,
NPeOnoNa2arUuux HeCKOJIbKO UaA208 PeuleHus,

e hopmynuposame 8 NpoOCMeUxX CLy4asx céoUCmMaa U NPUHAKu guayp,

* JOKA3bI8AMb 2EOMEMPUYECKUE YINBEPICOCHUSL,

e gnademv CMAHOAPMHOU  Kldccugurayuell NIOCKUX Queyp  (mpeyeoibHUKo8 U
Uemblpexy2oibHUKOB).

B noBceaHeBHO KM3HU U MPH U3YyYEHUH IPYTUX MPeAMETOB:

* UCNONIL306AMb CEOUCMBA 2€OMEMPUUECKUX ueyp OISl peueHus: 3a0a4 NPaKmuiecKo2o
xapakmepa u 3a0a4 U3 CMEeHCHbIX OUCYUNTUH.

OTtHowmeHnst

e Onepuposamv  NOHAMUAMU. PABEHCMBO  ueyp, pasHvle QuUeYpvl, PABEHCMBO
MpeyeoNbHUKOS, NAPALIEIbHOCMb  NPSAMbIX, NePNEeHOUKVIAPHOCMb NPSAMbIX, Velbl MeNCOY
NPAMbIMU, NEPNEHOUKYNAP, HAKIOHHASA, NpoeKyus, nooobue ¢ueyp, nooodHvle ueypol,
NnOO00OHbIEe MPEY2OIbHUKU,

e npumensmos meopemy Paneca u meopemy O NPONOPYUOHATLHBIX OMPE3KAX Npu
peuileHuu 3a0ay,

* XApaKmepuzoeamsv  63AUMHOE  PACNONONCEHUe NPAMOU U OKPYHCHOCMU,  08YX
OKpYIHCHOCTEU.

B noBceaHeBHO KM3HN U MPH U3YyYEHUH APYTUX NMPeAMETOB:

* UCNOIL308AMb OMHOUIEHUS O PeUleHUs 340aY, 603HUKAIOUWUX 8 PEANbHOU HCUHU.

N3mepeHus u BLIYMCIIEHUS

e Onepuposamv npedcmasieHusmu o0 OJUHe, NIOWAOU, o0bOveme KaK GelIUUUHAMU.
IIpumensamo meopemy I[lugazopa, ¢opmynsr niowaou, obvema npu peuieHuu MHO20UAL08bIX
3a0au, 8 KOMOPLIX He 6ce OaHHble NPe0CMABIeHbl A6HO, A MPeOYIOm GbIYUCTIEHUL, ONePUPO8ambsb
boJ1ee WUPOKUM KOIULECMBOM POPMYI ONUHbL, NAOWAOU, 00beMA, BLIYUCIAMb XAPAKMEPUCTIUKU
KOMOUHayuti Queyp (OKpyscHocmel U MHO20Y20bHUKOB) BbIYUCIAMb PACCMOSHUS MeHCOY
Queypamu, npumeHsamos mpucoHomempudeckue Qopmyavl Ol GbIYUCIEHUU 6 DOee CIONHCHBIX
CYuasnx, npo8OOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCIU,

* IPOBOOUMb NPOCHbLE BbIYUCTIEHUS HA 0OBEMHBIX MeNax;

e popmynuposams 3a0ayu Ha 8bIYUCTEHUE OUH, NAOWAOCH U 00BEMO8 U Peliamb UX.
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B noBceaHeBHOI KM3HU U MPH U3YyYEHUH APYTUX MPeAMETOB:

® NPOBOOUMb BLIYUCTICHUSI HA MECIMHOCIU,

e NPUMEHAMb  POPMYIbl NPU  BLIYUCTICHUAX 6 CMENCHbIX YUeOHbIX npeomemax, 6
OKpydIcaroujeli 0eucmeumenbHOCm.

I'eomeTpuueckue NOCTPOEHHUs

e U3006pasicame ceomempuyeckue puaypvl o meKCmo8oMy U CUMBOTbHOMY ONUCAHUIO,

* C60O0OHO ONEPUPOBAMb YEPMENCHLIMU UHCIMPYMEHMAMU 8 HECTIONCHBIX CLYYASX,

* GLINOJIHAMb ~ NOCMPOEHUSI  MPey2OlbHUKO8,  NPUMEHAMb  OMOeNbHble  Memoobl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPOBOOUMb NPOCHeUlUe UCCIe008aHUSL YUCIA PeUleHUl;

e U300padicams Mmunosvie NiocKue Quaypvl U 00veMHble meia ¢ NOMOWbIO NPOCMEUUUUX
KOMNbIOMEPHBIX UHCMPYMEHMOS.

B noBceaHeBHOI KM3HU U NP U3YyYEeHUH APYTUX NPeAMETOB:

* GLINOIHAMb NPOCMeliuiue NOCMPOEHUs. HA MECIHOCU, He0OX00UMble 8 PealbHOU HCUSHU,

* OYeHUBAMb Pa3MepPbl PeabHbIX 00BLEKMO8 OKPYIHCAIOULe20 MUDA.

IIpeoGpazoBanus

e Onepuposams noHAmMueM 0BUICEHUs U NPeobpa308anUs N000OUs, 81a0emsb npuemamu
nOCMpoeHus. ueyp ¢ UCNOIb30GAHUEM OBUIICEHUL U NPeodpPA308aHUll NOO0OUS, NPUMEHSMb
NONYYeHHble 3HAHUS U ONblM NOCMPOCHUL 8 CMENCHBIX NpeoMemax U 8 peanbHblX CUMYayusax
OKpYHCAIOUieco Mupa,

e cmpoums  ueypy, nooobHYI0 OAHHOU, NOAL30BAMbC CEOUCMEAMU NOO0OUs O
000CHOBaHUS CBOUCME ucyp;

® NPUMEHAMb CEOUCMBA OBUNCEHULL OJIsl NPOBEOEHUsL NPOCMEtUUX 0OO0CHOBAHUIL CBOUCME
Queyp.

B noBceaHeBHOI KM3HU U MPH U3YyYEHUH IPYTUX MPeAMETOB:

 NPUMEHAMb CEOUCTNBA OBUNCEHULL U NPUMEHAMb NOO0OUE 0I5l NOCMPOEHUT U 8bIYUCTEHUI.

BekTOopbl M KOOPAUHATHI HA TIOCKOCTH

e Onepuposams NOHAMUAMU 8EKMOp, CYMMA, PA3ZHOCMb GEeKMOPOs8, NpousedeHuUe
8EKMOPA HA YUCIIO, Y20l MeHCOY 8eKMOPaAMU, CKANAPHOe NpoU3eedeHue 86eKmopos, KOOpOUHamsl
HA NI0CKOCMU, KOOPOUHAMbBI 8eKMOPA,

* GLINOIHAMb OelCmeusi HAO BeKMOpamu (Clodxcenue, SblYUMAaHue, YMHONMCEHUEe Ha
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3BeOeHlUe, ONPedeisimb 8 NPOCMEUUUX CAYUASAX Y20l MeHCOy
BEKMOPAMU, BbINOIHAMYb PA3NI0NCEHUE GEKMOpPA HA COCMABAIOWUE, NPUMEHAMb NOJLYYEHHble
3HaHUs 8 pu3uKe, NONBL308AMbCA POPMYIOU BLIYUCIEHUS PACCMOAHUSL MeHCOY MOUKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS (ueyp OJisl peuleHus 3a0ay,

e NPUMEHAMb BeKMOPbL U KOOPOUHAmMbl Ol peuleHusi 2eoMempudeckux 3a0ad Ha
gbluUCIeHUe ONUH, Y208.

B noBceHeBHOI KM3HU U MPH U3YyYEeHUH APYTUX MPeAMETOB:

* UCNONb308AMb NOHAMUS 8EKMOPO8 U KOOPOUHAm O/ peuleHus 3a0ad no gusuxe,
eeozpaguu u opyaum yueoHvim npeomeman.

HcTopust MaTeMaTUKHU

o Xapaxmepuzoeams 6K1A0 8bLOAIOWUXCA MAMEMAMUKOE 6 pa3eumue Mamemamurku u
UHBIX HAYYHBIX obacmell;

* NOHUMAMb POL Mamemamuku ¢ pazeumuu Poccuu.

MeToabl MATEMATHKH

o Hcnonv3ys uzyuenHvie mMemoobli, nposoount: 0OKA3aAmenbCmeo, BbINOIHANb ONpOGepice-
Hue;

* 8bIOUPAMb U3YHUEHHBLE MEMOObL U UX KOMOUHAYUU 0I5l PeUleHUsi MAMeMamu4eckux 3a0ay,

* UCNONIL308AMb MameMamuyecKue 3HaHus Oisi ONUCAHUSA 3AKOHOMEPHOCIEN 8 OKPYHCa-
roweti 0eticmeumenbHOCMU U NPOU3BEOeHUSX UCKYCCMEa,

* NPUMEHAMb npocmeliuiue nPocpammHsle cpeocmsed U 21eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peueHuy Mamemamudeckux 3a0au.
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BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCH IJIs1 YCHENIHOT0 MPOI0JIzKeHHsl 00-
pa3oBaHusl HA YIJIy0JI€eHHOM YPOBHeE

DJIeMEeHThI TEOPUU MHOKECTB M MATEMATHYECKOIH JIOTUKH

e CBOOOIHO OHepI/IpOBaTB3 MOHATUSAMH: MHOXECTBO, XapaKTEPUCTUKH MHOKECTBA,
2JIEMEHT MHOXXECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TOJMHOKECTBO,
MIPUHAJIC)KHOCTh, BKIIFOUCHHE, PAaBEHCTBO MHOKECTB, CIIOCOOBI 3aJaHUE MHOYKECTBA;

e 33/1aBaTh MHOXECTBA Pa3HBIMH CIIOCO0AMU;

e IIPOBEPSATH BBHIMOTHEHUE XapAKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA,

e CBOOOJIHO OINEPUPOBATH TMOHSATHSAMH: BBICKA3bIBAHUE, HWCTHHHOCTH W JIO)KHOCTH
BBICKA3bIBaHUS, CJIOKHBIC M ITPOCTHIE BHICKA3bIBAHHUS, OTPUIIAHNE BHICKA3BIBAHUI; HCTUHHOCTD H
JIOKHOCTh YTBEPXKJICHUS W €ro OTPHUIAHUS, ONepalid HaJl BHICKA3bIBAHUSMU: W, WIH, HE,
YCJIOBHBIC BBICKA3bIBAaHUS (MMILTAKAIUH);

e CTPOUTH BBICKA3bIBAHUS C HCIIOIH30BAHIEM 3aKOHOB alreOphl BHICKA3bIBAHHIA.

B noBce1HeBHOI JKU3HU U IPH U3YyYeHUH JAPYTUX MPeIMETOB:

e CTPOHTH PACCYKJICHUS HA OCHOBE MCIIOIb30BAHUS IPABUJI JIOTUKH,

e FICII0JIb30BaTh MHOYKECTBA, ONEPAIlMH ¢ MHOXKECTBAMH, WX TpaduuecKkoe MpeaCcTaBICHUE
JUTSL OTMCAHUS PEATBHBIX MPOIECCOB M SBICHWH, NpPU PEHNICHHH 3a7ad JPYruX Yy4eOHBIX
MIPEMETOB.

Yucaa

e CBOOOAHO OmepupoBaTh MOHATUSMU: HATYpaIbHOE YHUCIIO, MHOKECTBO HATypallbHBIX
YUCeN, IeJI0€ YHUCJIO, MHOXECTBO IEJIbIX YHUCEN, OOBIKHOBEHHAsl APOOb, JECITHYHAS APOOb,
CMEIIaHHOE YHCJI0, PAllMOHAIBHOE YHCII0, MHOXKECTBO PAIIMOHAJILHBIX YHCEN, HPPAIMOHAIBHOE
YHUCIIO, KOPEHb CTEMEHU N, JICHCTBUTEIBHOE YHCIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEIN,
reoMeTpUUYecKass HWHTEpIpeTals HaTypajdbHBIX, LENbIX, PAlUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeTT;

e IOHUMATh U OOBSACHATH PA3HUILY MEXKAY MO3ULMOHHONW W HEMO3UIIMOHHOM CHUCTeMaMu
3aIUCH YHCET,;

e IEPEBOIUTH YKCIIA U3 OJTHOM CHCTEMBI 3aliCH (CUCTEMBI CUMCIICHHUS) B APYTYIO;

e JIOKa3bIBaTh U MCIIOJIH30BATh MPU3HAKK JIETMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMmer u
MIPOM3BEICHHUS YHCET NP BHIMOIHEHUH BBIYMCICHUI U PEIICHUH 3a]1a4;

e BBIITOJIHATH OKPYTJICHUE PAIMOHATBHBIX W UPPAIMOHATIBHBIX YHUCEN C 3aJlaHHOM
TOYHOCTBIO;

e CPAaBHUBATH JCHCTBUTEILHBIC YHCIIA PA3HBIMU CIIOCO0AMU;

e YIIOPSIIOYMBATh YHWCIA, 3alMCaHHbIE B BUAEC OOBIKHOBEHHON U JIECATUYHON IpoOH,
YHCIIa, 3alMCAaHHBIC C UCITOJIb30BAHUEM apU(PMETHIESCKOTO KBAJIPATHOTO KOPHS, KOPHEH CTETICHH
OoJblle 2;

e HaxoauTh HOJ[ m HOK uucen pasusiMu cnoco0aMu M MCHOJIB30BaTh UX MPU PELICHUH
3a7a4;

¢ BRIIOJIHATh ~ BBIYKMCICHUS W TPeoOpa3oBaHUS  BBIPAKCHHHA,  COJEPIKANTUX
NENCTBUTENbHBIC YUCIIA, B TOM YHCIIE KOPHU HATYPabHBIX CTENCHEH.

B noBceaHeBHO KM3HN U MPH U3YyYEHUH APYTUX NMPeAMETOB:

¢ BBIMIOJIHATh U OOBSCHATH PE3YNbTaThl CPaBHEHUS pPE3yAbTaTOB BBIYUCICHUN MpH
pEIIeHNH TTPAKTHYECKHUX 3ajad, B TOM YHUCIIe TMPHOIMKCHHBIX BBIYUCICHHUH, UCIIONIB3YS Pa3HbIC
CHocoObl CpaBHEHMUI;

e 3aITUCHIBATh, CPaBHUBATh, OKPYIVIATH YHCJIOBBIC JAHHBIC PEATBHBIX BEIHUYUH C
HCIIOJIb30BaHUEM PA3HBIX CHCTEM U3MEPEHHS,

e COCTABJISITh M OICHUBATh PAa3HBIMU CIIOCOOAMH YHUCIIOBBIC BBIPOKEHUS IMPHU PEIICHUH
MPAKTUYECKUX 3a7a4 U 337a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

3 351ech 1 jjasee — 3HATH ONpeEIeIeHHe OHATHS, 3HATh H yMETh JOKA3bIBATH CBOHCTBA (IPU3HAKH, €CIIH OHH eCTh)
MOHSITHS, XapaKTEPU30BaTh CBS3U C IPYTUMU MOHATUAMHU, IPEACTABIISAS OAHO IOHATUE KAaK YacCTh LIEIOCTHOTO KOM-
IUIEKCa, HCIOJIb30BATh IIOHATHE U €r0 CBOMCTBA ITPH NPOBEACHUH PACCYKACHUH, JOKAa3aTENbCTB, PEIICHUH 3aay.
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ToxnecTBeHHBIE IPe0OpPa30BaAHUA

o CBOOOHO ONEpUPOBATH MOHATHIMHU CTENEHU C LEJIBIM U APOOHBIM I10Ka3aTeIIEM;

e BBITIOJHATD JJOKA3aTEIbCTBO CBOMCTB CTETIEHH C LEIBIMU U IPOOHBIMH MTOKa3aTeIsIMHU;

e OIICpUPOBATh MOHATUSMHM «OAHOUYIEH», «MHOTOYJIEH», «MHOIOWIEH C OJHOMU
NEPEMEHHOI», «MHOTOWIEH C HECKOJBKMMHU NEePEMEHHBIMUY», KOX(PQHUIMEHTH MHOTOYJICHA,
«CTaHJapTHAas 3allCh MHOTOWIEHA», CTENCHb OJHOWIEHA M MHOTOUJIEHA;

e CBOOOJIHO BJAJIETh MPUEMAMH MPEOOpPa3OBaHUs IEIbIX U JIPOOHO-PAIIMOHATBHBIX
BBIPAXKEHUI;

e BBITIOJIHATD PA3JIOKEHHE MHOTOWIEHOB HAa MHOXXHUTENM pPa3HbBIMH crocobamu, ¢
UCIOJIb30BAaHUEM KOMOMHAIMM pa3InYHbIX IPUEMOB;

e HCIIONIB30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, ans moucka
KOpHEH KBaJIpaTHOTO TPEXWJICHA W JJIs pelleHMs 3a/ay, B TOM YuCIIe 3ajad C apaMeTpaMu Ha
OCHOBE KBaJIpaTHOI'O TPEXWJICHA;

* BBITIOJIHATH JIEJICHUE MHOTO4JIEHa HA MHOTOWIEH C OCTaTKOM;

e JIOKa3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEU CTEIIEHH N,

e BBIIIOJIHATh NPE0Opa30BaHMs BBIPAKEHUH, COJAEpXkAIUX KBaJpaTHble KOPHHM, KOPHHU
CTEMeHH N,

e CBOOO/IHO OINEPUPOBATH MOHATUAMHU «TOXIECTBO», «TOXIECTBO HAa MHOXKECTBEY,
«TOXJIECTBEHHOE ITPEOOPa30BAHUEY;

* BBITIOJIHATH pasyinyHble npeoOpa3oBaHus BBIpa)KEHUI, coJiepaKaIINX

Monynn.(@)‘ =«

B noBcenHeBHOM JKM3HU U NIPH U3YYCHUH APYTHX PEAMETOB:

e BBITIOJHATH NPEeoOpa3oBaHusl M JEHCTBHA ¢ OYKBEHHBIMH BBIPAKCHHSMHU, YHCIOBBIC
K03(PULIMEHTHI KOTOPBIX 3alMCaHbl B CTAHIAPTHOM BHJIE;

e BBINIOJIHATH NPeoOpa30BaHMs pallMOHAJIBHBIX BBIPAKEHUI NPU PEIICHUHU 3a]ad JIPYrux
y4eOHBIX IPEMETOB;

e BBIMIOJIHATH IIPOBEPKY MPaBAONOA00Ms (PU3NUECKUX U XUMUYECKHX (GOPMYJ HAa OCHOBE
CPaBHEHHUSI Pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHus U HepaBEeHCTBA

e CBOOOJHO oOmEpUpoBaTh MOHATUAMHU: YPaBHEHHE, HEPAaBEHCTBO, pPaBHOCHIIbHBIE
YpaBHEHHS U HEPABEHCTBA, YpaBHEHHE, SBIISIONIEECS CIEACTBUEM JPYroro ypaBHEHWS,
yYpaBHEHMsI, PABHOCUJIbHBIE HA MHOXECTBE, PABHOCUJIbHBIE TPE0Opa30BaHUsl ypaBHEHUH;

e pemiaTh pa3Hble BUAbl YPABHEHUN M HEPABEHCTB U MX CHCTEM, B TOM YHCJIE HEKOTOpHIE
ypaBHeHMs 3 U 4 cTeneHel, IpoOHO-pallMOHAIbHBIE U UPPAllMOHAIIbHBIE;

e 3HaTh TeopeMy Buera 1 ypaBHEHUI CTENIEHU BBIIIE BTOPO;

e IOHUMATh CMBICII TEOPEM O PABHOCHJIBHBIX M HEPAaBHOCWJIBHBIX MpeoOpa3oBaHUIX
YpaBHEHUN U yMETh UX JI0OKA3bIBaTh;

e BJIAJIETh Pa3HBIMU METOJAMM PELICHMs] YPABHEHMM, HEPABEHCTB U HUX CHCTEM, YMETh
BbIOMpaTh METOJ pelieHrs U 000CHOBBIBATh CBOW BHIOOD;

e HCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELICHUS HEPaBEHCTB, B TOM 4YHCIE APOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B €051 MPPALlMOHAIbHBIE BEIPAKEHUS;

e pemiaTth anredpanvyeckue ypaBHEHMsS U HEPABEHCTBA U MX CHUCTEMBI C IapaMeTpamu
anreOpanyeckuM U rpaguuecKuM METOIaMH;

e BJIAJIETh PA3HBIMU METOJAMHM JI0Ka3aTelbCTBA HEPABEHCTB;

e pelIaTh YpaBHEHNUS B LIEJBIX UNCIIAX;

e 1300pakaTh MHOXECTBA Ha IJIOCKOCTH, 3aJaBacMble YpaBHEHHSIMH, HEPAaBEHCTBAMHU U
UX CUCTEMaMH.

B noBceaHeBHOI KM3HM U NPH U3YyYEeHUH APYTUX NPeAMETOB:

* COCTaBJISITh M pellaTh YpPaBHEHMS, HEPABEHCTBA, UX CHCTEMbI IPU PEIIEHUHU 33]a4
JIPYTUX y4eOHBIX MPEAMETOB;
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e BHIIIOJHATD OIIGHKY IPaBIONONO0US pE3yJbTaTOB, IOJIYYaeMBbIX NpU pPELICHUU
pasIMYHBIX ypaBHEHUH, HEPABEHCTB M MX CUCTEM IIPHU DPELICHUH 337ad JPYTHX Y4eOHBIX
IIPEIMETOB;

* COCTaBJIATh U PeLIaTh YPAaBHEHMs U HEPABEHCTBA C MapaMeTpaMM IpH PeLICHUM 3ajad
JIPYTUX y4eOHBIX NPEAMETOB;

e COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WM HX CHUCTEMY, ONMCHIBAIOIIME DPEATbHYIO
CUTYALIMIO UM NPUKIIAJHYIO 33[]a4y, HHTEPIPETUPOBATD [1OJIyYEHHBIE PE3YJIbTATHI.

DOYyHKIUT

e CBOOOTHO OMeEepUpOBaTh MOHATHAMHU: 3aBHCUMOCTh, (YHKIHMOHAJIbHAs 3aBUCHMOCTb,
3aBUCUMasl U HE3aBUCHMas NepeMeHHble, (QYHKIMs, CIOCcOObl 3alaHus (YHKLIUH, apryMEHT U
3HaYeHue (YyHKIMHU, O0IACTh ONMpPEeSICHUs] 1 MHOKECTBO 3HAa4eHUs (QDYHKIMH, HYIH (QYHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIMM, HauOosbllee M HauMEHbIIee
3HAYeHUS, YETHOCTH/HEYETHOCTh (DYHKIMH, NEePHOAMYHOCTh (yHKIHMH, Trpaduk GYyHKIUH,
BEPTUKAJIbHAS, TOPU30HTAIbHASL, HAKJIOHHAs! ACUMITOTHI; IpaMK 3aBUCUMOCTH, HE SIBJIAIOLIEHCS
dyHKuMEH,

e cTpouTh rpaduku GyHKIHN: TUHEHHOHN, KBaApaTHUHOU, APOOHO-TUHEIHON, CTeNeHHON
IPH Pa3HbIX 3HAYCHHUSAX [10KA3aTels CTCICHH, y —|x|;

* HCIIOJIB30BaTh NpeoOpasoBanus rpaduka (QYHKIMH y— f (x) MIA IOCTPOEHUS
rpadpuKoB GyHKIHMH y = af (kx+b)+c;

e AHATIM3UPOBATh CBOMCTBA (PYHKIMI U BUJI TpaduKa B 3aBUCUMOCTH OT IIapaMeTpPOB;

e CBOOOZIHO  OIEpUPOBaTh  MOHATHAMM:  IIOCIEIOBATEIbHOCTb,  OIpaHUYCHHAs
MIOCJIEI0BATEIFHOCTh, MOHOTOHHO BoO3pacTaromasi (yObIBaromias) moCiIe0BaTeIbHOCTD, MPEel
[OCJIEI0BATENIbHOCTH,  apu(MeTHyeckas  MpPOrpeccusi,  IeoMeTpuuecKkas  IMpOorpeccus,
XapaKTePUCTHIECKOE CBOMCTBO apu(PMETHIECKOM (T€OMETPUUYECKOH ) TPOTPECCUu;

e UCIIOJB30BaTh ~ METOJ ~ MAaTeMaTU4eCKOM HMHAYKUMU Uil BbIBoga  (opmyi,
JI0Ka3aTeNIbCTBA PAaBEHCTB U HEPABEHCTB, PEIICHU 3a/1a4 Ha JeJIUMOCTb;

e HCCIIEOBATH II0OCIIEN0BATENbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e pemiaTh KOMOMHUPOBaHHbIE 3aJayd Ha AapU(PMETHYECKYI0 U TI'EOMETPHYECKYIO
IIPOrPECCHUH.

B noBceaHeBHO JKM3HHM U NPH U3YYEeHUH APYTUX NPeAMETOB:

e KOHCTPYHUPOBATh U MCCIEI0BATh (PYHKIIUH, COOTBETCTBYIOLINE pealbHbIM IpoleccaM U
ABJICHUSIM, HMHTEPIPETUPOBATh IMOJYUYEHHBIE PE3YJIbTaTbl B COOTBETCTBUU CO CHELMPUKON
HCCJIEyEMOTO TIPOLIECCA UITU SIBJICHMS,

e ICIIOJIb30BaTh TI'paUKU 3aBUCHUMOCTEH [JIsl MCCIENOBAaHUS pEalbHBIX IPOLIECCOB U
SIBIICHUI;

e KOHCTPYHUPOBATh U HCCIENOBaTh (QYHKIMM NpPU pPELIEHUH 3a7ad APYTUX Yy4eOHbIX
IPEIMETOB, HWHTEPIPETUPOBATh IOJyYEHHbIE pe3yJIbTaThl B COOTBETCTBUU CO CHELU(UKOM
yueOHOro npeaMeTa.

CraTuCcTHKA M TeOpHs BEPOSITHOCTEH

e CBOOOZHO OMEepupoOBaTh MOHATUSMU: CTOJIOUYAThIE U KPYTOBbIE TUArpaMMbl, TaOIUIIbI
JTAHHBIX, cpeHee apupMeTHYecKoe, MeanaHa, Hauboblee 1 HauMeHbIIee 3HaUYeHUs BRIOOPKH,
pa3Max BBIOOPKH, AUCIIEPCHS U CTaHAAPTHOE OTKIOHEHUE, ciyyaiiHasi HK3MEHYUBOCTb;

e BEIOMpaTh Haubosiee ymoOHbIM croco® mpezcTaBieHus MHPOpPMalUU, aJeKBaTHBIN ee
CBOMCTBaAM M IICJISIM aHAIN3a;

e BBIYHCIIATH YUCIOBbIE XapaKTEPUCTUKH BHIOOPKH;

e CBOOOJIHO OIEpPUPOBATh MOHATUSIMU: (aKTOpUal Yucia, MePeCTaHOBKH, COYETAHUS U
pa3MelieHusl, TpeyroiabHukK [lackans;

e CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CIIyYalHbIN ONBIT, CIIy4aliHbII BBIOOp, HUCTIBITAHHE,
BIIEMEHTApHOE Cly4yailHoe coObITHe (MCXO0J), KIACCHUYECKOe OIpe/leieHne BEPOSITHOCTU
CIIy4aifHOrO COOBITHSI, OMepaluu Haja CIy4alHBIMU COOBITUSMH, OCHOBHbIE KOMOWHATOpHBIE

bopmysr,
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e CBOOO/IHO ONIEpUPOBATH MOHATUSMU: CITyYalHbIN OMBIT, CIIy4aliHbIA BBIOOP, HCIIBITAHHE,
AJIEMEHTApPHOE ClIydailHoe CcoObITHE (MCXOJ), KIJIACCHUYECKOE OIPEACICHHE BEPOSITHOCTH
CJIy4alfHOTO COOBITHS, ONepaluy HaJ CIy4yailHBIMH COOBITHSMH, OCHOBHBIE KOMOWHATOPHBIE
bopMyIIBI,

e3HATh MpPHUMEPHl CIy4allHBIX BEJIUYMH, M BBIUKCIATH HX CTATHCTUYECKHE
XapaKTepUCTUKU;

e HCIIONIB30BaTh (HOPMYJIbl KOMOMHATOPUKH MIPH PELICHUH KOMOMHATOPHBIX 33/1a4;

e pemiaTh 3a/1a4M Ha BHIYHUCIICHUE BEPOSITHOCTU B TOM YHCJIE C UCIIOJIb30BaHUEM (DOPMYIL.

B noBceaHeBHOI :KM3HM ¥ IPU U3YYEHHUH IPYTUX MPeIMETOB:

e IPEACTABIATh HMH(POPMAIMIO O pealbHbIX TMpoIleccax U SIBICHUAX CIIOCOOOM,
a/ICKBaTHBIM €€ CBOIMCTBAM U II€JTIH UCCIICOBAHUS;

e AHATTM3UPOBATh U CPABHUBATH CTATUCTUYECKUE XaPAKTEPUCTUKU BBIOOPOK, MOTYYEHHBIX
B IIpOIlecce peIIeHUs] NPUKIIAJHON 3a/aud, H3y4eHUs PEaJbHOTO SBJICHUS, PEIICHUS 3a/1a4H U3
JIPYTUX y4eOHBIX MPEJAMETOB,;

e OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHI U SBICHUIN B PA3JIMYHBIX CUTYAIHIX.

TexcToBBIE 3a7aYH

e Pemarp mpocThle W CIIOKHBIC 33/1a4M, a TAKXKE 3a/1a4d TOBBILICHHOW TPYIHOCTH WU
BBIICTISITh X MAaTEMAaTUYECKYIO0 OCHOBY;

e pacro3HaBaTh pa3HbIe BUJIBI U THITBI 33]1a4;

e ICTIOJIH30BAaTh Pa3Hble KPAaTKHE 3alMCU KaK MOJETH TEKCTOB CIOXHBIX 33a1a4 M 3aja4
MOBBIIIEHHON CIIOHOCTH JUIsSi TIOCTPOCHHUSI TOMCKOBOM CXEMbl W pEIIeHUs 3ajad, BHIOMpATh
ONTUMAJIBHYIO JUIsl pacCMaTpUBAaEeMOil B 3a7jaue CUTYyallMu MOJIeb TEKCTa 33/1auH;

e pa3nMyaTh MOJENIb TEKCTa W MOJETbh PElIeHHs 3aJadd, KOHCTPYHMPOBAaTh K OJHOU
MOJIEJIH PEIICHUS CIOXKHBIX 3a7]a4 pa3Hble MOJIEIH TEKCTa 33/1a4H;

e 3HATh U NMPUMEHATH TPU CIIOCO0a MOKCKA pelieHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO U
OT yCIIOBUS K TpeOOBaHHUIO, KOMOMHHUPOBAHHBIH);

e MOJICIIMPOBATH PACCYXKICHUS TPH MOMCKE PEIICHHS 33124 C IIOMOIIBIO rpad-CXeMbl;

e BBIJICTIATD JTAlbl pEIICHU 3a/1a4l U CO/IepKaHNe KaXKA0ro 3Tana;

e YMETh BHIOMPATh ONTHUMAJIBHBIN METOJ PEHICHHUs 33Ja4ll U OCO3HABAaTh BHIOOpP METOja,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOJIUTh pa3Hble PEIICHUs 3a1a4H, €CIIU BO3MOXKHO;

e AHAM3WPOBATH 3aTPYTHEHHS TP PEIICHUH 3a7ay;

e BBHINIOJIHATh PAa3JIMuHble MpeoOpa3oBaHUs MNPEATIOKEHHOM 3aJaud, KOHCTPYHPOBATh
HOBBIE 33/1a4¥ U3 JaHHOMW, B TOM YHCIIe OOpaTHEIE,

e UHTEPIIPETUPOBATh BBIYMCIUTEIbHbBIE PE3yIbTaThl B 3a/a4e, UCCIEI0BaTh MOITYYEHHOE
pelIeHue 3a1auu;

e U3MEHATH YCIIOBHE 337a4 (KOJIMYECTBEHHbIE UM KaueCTBEHHbIE JaHHbIE), UCCIIE0BATh
M3MEHEHHOE Npeo0pa3oBaHHOE;

e AHAJIM3MPOBATH BCEBO3MOXKHBIE CUTYallMU B3aMMHOT'O PACHOJIOXKEHUS JABYX OOBEKTOB U
M3MEHEHHE WX XapaKTEPHCTUK MPH COBMECTHOM IBIKEHUH (CKOPOCTh, BPEMsI, pACCTOSIHHE) TIPH
pelIeHUH 3a/lad Ha JIBWXKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHBOIOJIOKHBIX
HaIpaBJICHUX, KOHCTPYUPOBATh HOBBIC CUTYAaIlMH HAa OCHOBE M3MEHEHUS YCIIOBHH 3a/la4d IPH
JIBIDKEHUH 110 PEKeE;

e HCCIIEZIOBATh BCEBO3MOXKHBIE CHTYAllMW MPH PEIICHWH 3a/a4 Ha JBW)KEHUE TI0 PEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

e pemiaTh pa3HoOOpa3HbIe 3a7aul «HA YacTH»;

e pemaTh 1 0O0CHOBBIBATH CBOE PELICHHE 33au (BBIACIATh MATEMAaTHYECKYIO OCHOBY) Ha
HAXOJKJICHUE YacCTH YKCIIa M YHCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IPOOH;

e O0OBSACHATh MJACHTUYHOCTH 3aJlad Pa3HbIX THUIIOB, CBS3BIBAIOIIUX TPHU BEIMYUHBI (Ha
paboTy, Ha TOKYNKH, Ha IBWKCHUE), BBIACIATh 3TH BEIMYMHBI U OTHOIICHUS MEXIY HUMH,
OPUMEHSATH UX MPH PELICHUH 3aj1a4, KOHCTPYUPOBATh COOCTBEHHBIE 331a4 YKa3aHHBIX THUIIOB,;

e BJIQJICTh OCHOBHBIMH METOJIAMH PEIICHHUs 3a/la4 Ha CMECH, CIUIABbI, KOHIIEHTPAIIHH,
UCIIOJIb30BaTh UX B HOBBIX CUTYaIUSAX [0 OTHOILIEHHIO K U3YYEHHBIM B Tpoliecce 00y4eHus;
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e pemIaTh 3a/1a4¥ Ha MPOILIEHTHI, B TOM YHKCIIE, CIIOKHBIE TIPOIEHTHI ¢ 00OCHOBAaHUEM, HC-
MIOJIB3YsI pa3HBIC CIIOCOOBI;

e pemaTh JOTHYECKUE 3a/1aui Pa3HbIMU CIIOCO0aMH, B TOM YHCIE, C IByMs OJIOKaMH U C
Tpemsi 0JI0KaMH JaHHBIX C TIOMOIIBIO TAOJIHIL;

e pemaTh 3a7a4d N0 KOMOMHATOPUKE U TEOPUU BEPOSTHOCTEH Ha OCHOBE MCIOJIH30BAHUS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBATDH PEILICHUE;

e peIIaTh HECJIOXKHBIE 33]a41 110 MAaTEMaTHUECKOW CTaTUCTHUKE;

¢ OBJIQJIETh OCHOBHBIMM METOJAMHU pEIICHUS CIOXKETHBIX 3a/ad: apuPpMETHUECKUM,
anredpanveckuii, mepedop BapuaHTOB, TEOMETPUUICCKUH, TpaUUECKUi, MPUMEHSTh UX B HOBBIX
10 CPABHEHUIO C U3yYCHHBIMU CUTYaIUSX.

B noBceHeBHO KM3HU U MPH U3YyYEHUH APYTUX MPeAMETOB:

e KOHCTPYHUPOBATh HOBBIE JJIs JAHHOW 3a/layMl 3aJjauHble CUTYallMH C YYETOM pealbHbIX
XapaKTePUCTHK, B YAaCTHOCTH, MPU PEIICHUH 3a/a4 HA KOHIIEHTPAIUU, YYUTHIBATH TUIOTHOCTH
BEIIECTBA; pellaTh U KOHCTPYHPOBATh 3a/1a4l Ha OCHOBE PACCMOTPEHMsI pealbHbIX CUTYallHil, B
KOTOPBIX HE TPEOYETCSI TOYHBIN BBIYUCIUTEIHHBIA PE3yiIbTarT;

e pemiaTh 3a/1a4y Ha JBUKEHHE 10 PEKe, pacCMaTpHUBas pa3HbIE CUCTEMbI OTCUETA;

e KOHCTPYHUPOBATH 33/Ia9HbIC CUTYAIUH, IIPUOIMIKEHHBIC K PEaTbHOM JIEHCTBUTEIIEHOCTH.

I'eomerpuuyeckne Gpurypsl

e CBOOOZHO OMEpUPOBATh T'COMETPUYCCKHMH TOHSATHSAMU TIPH PEIICHUM 3a1ad |
MIPOBEJICHUN MaTeMaTHYECKUX PACCYKICHUM;

e CAMOCTOATEIHHO (HOPMYITHPOBATH OINPEACICHUS TeOMETPUICCKUX (DUTYp, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOWMCTBAX M TMPU3HAKAX T'e€OMETPUYECKUX (GUTyp U OOOCHOBBIBATH WU
OTpoBepraTh WX, 0000IIATh WM KOHKPETH3MPOBATh PE3yJIbTaThl HAa HOBBIC KJIACCHI (QUTYD,
MIPOBOAMTD B HECIOKHBIX CIydasx Kiaccuukanuio Guryp mno pa3iaudHbIM OCHOBAHUSM;

e FICCIICIOBATh YEPTEIKH, BKIIFOUAss KOMOWHAIUHU (DUTYp, U3BIIEKATh, HHTEPIPETUPOBATh H
peoOpa3oBLIBaTh MH(POPMAIINIO, IPEICTABICHHYIO Ha YepTekKax;

e pemaTh 3a7aydl T€OMETPHUYECKOTO COACp)KaHUs, B TOM YHUCIE B CHUTyalUsX, KOruaa
QITOPUTM pEIICHUs] HE CIEAYyeT SIBHO U3 YCIOBHS, BBINOIHSATH HEOOXOAUMBIE ISl peIleHUs
3aa4i JOMOJHHUTEIBHBIE ITOCTPOCHUS, HMCCIEI0BATh BO3MOXKHOCTh TPUMEHEHHS TEOpPEM H
dbopMyn Ans peleHus 3aaay;

e (OpMYITUPOBATH U JIOKA3BIBATH TEOMETPUUICCKUE YTBEPIKICHUS.

B noBceaHeBHOI KM3HU U MPH U3YyYEHUH APYTUX MPeAMETOB:

e COCTaBJISITh C HCIIOJB30BAaHHEM CBOWMCTB T'€OMETPUYECKHX (GUTYp MaTeMaTHYeCKHe
MOJIETIM 7Sl PelIeHUs] 3aJad MPAKTUYECKOTO XapakTepa W 3alad M3 CMEXKHBIX JHUCIUIUIMH,
UCCIIE/IOBATh MOJTyYEHHBIE MOJICTH U MHTEPIIPETHPOBATh PE3yIIbTAT.

OTHomEeHust

e BirasieTh MOHATHEM OTHONICHUS KaK METAIPEIMETHBIM;

e CBOOOJITHO OTMEPUPOBATH MOHATUSMHU: PAaBEHCTBO (GUTYp, paBHbIE (UTYPHI, PABEHCTBO
TPEYTOJIbHUKOB, MapaUICTLHOCTh MPSMBIX, MEPICHIUKYISIPHOCTh TPSIMBIX, YIIBI MEXKIY
OpsIMBIMHU, TIEPIICHIANKYISAP, HAKJIOHHAS, MPOEKIus, mnomobue ¢uryp, mogoO0Hbie (HUTYPHI,
M0/1I00HbBIE TPEYTOJIbHUKH;

e HCTIOJIH30BAaTh CBOMCTBA MOI00MS U paBeHCTBA (GUTYp MPHU PEUICHUH 3a/1a4.

B noBceaHeBHO KM3HM U MPH U3YyYEHUH IPYTUX MPeAMETOB:

e HCIIOIH30BATh OTHOIICHUS JJIsi TOCTPOCHUS U UCCIIEIOBAaHUS MAaTEMATHUECKUX MOJIEIeH
00BEKTOB peaTbHOMN KU3HU.

H3mepenus u BbIYMCICHHUS

e CBOOOJTHO OTepUpOBaTh MOHATHAMHU JUIMHA, IUIOMIATh, O0OBEM, BEJIWYMHA YIja Kak
BEJIMYMHAMU, UCIOJIF30BaTh PABHOBEIUKOCTh U PAaBHOCOCTABJICHHOCTh IMPH PEUICHUH 3a7a4 Ha
BBIYUCIICHHE, CAMOCTOSITEIILHO MOTy4aTh U MCIIOJIb30BaTh (POPMYIIBI JUTsT BEIYUCICHHUH TIIOMIAIeH
U 00beMOB (hUTYp, CBOOOTHO OMEPUPOBATH HIUPOKUM HabOpoM GopMyN Ha BBIYHCICHUE TPU
pEIICHUH CIOXHBIX 33J1a4, B TOM YHUCJIC U 3a/1a4 Ha BEIYHCIICHUE B KOMOMHAIHMIX OKPY)KHOCTH H
TPEYTroJIbHUKA, OKPY>KHOCTH M YETHIPEXYTOJIbHUKA, a TAKXKE C TPUMEHEHUEM TPUTOHOMETPHUU;
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e CaMOCTOSATENBHO (POPMYIUPOBATH TUIIOTE3bI U IPOBEPSATH UX TOCTOBEPHOCTb.

B noBceaHeBHOM KM3HH U NIPH U3YYEHUH APYTHX NPEAMETOB:

e cBOOO/IHO omepupoBaTh (GOPMYIaMH TpU pPELICHUHM 33aJad B JAPYrUX Y4eOHBIX
npeaMeTax U Ipu NpOBEeICHUHM HEOOXOAUMBIX BBIYUCICHUN B peaIbHOM XKU3HHU.

I'eomeTpuyeckne nocTpoeHus

e OnepupoBaTh IOHATHEM HaOOpa 3JIEMEHTOB, ONPEIEIAIONIMX TI'E€OMETPUYECKYIO
durypy,

e BJIa/IETh HAOOPOM METO0B MOCTPOECHUH LIUPKYJIEM U JIUHEUKOI];

e IPOBOJIUTH aHAJIU3 U PEAJTU30BBIBATh 3TAIlbl PEILICHUS 33]]a4 Ha IIOCTPOCHHUE.

B noBcenHeBHOM JKM3HH U NIPH U3YYCHUH APYTHX NPEAMETOB:

e BBINIOJIHATDH [TIOCTPOCHUS HA MECTHOCTH;

e OLICHUBATh Pa3MeEpPbI PEaIbHBIX 00BEKTOB OKPYKAIOIIEr0 MUpA.

IIpeoGpazoBanus

e OniepupoBaTh ABUKEHUAMH U IPE0OPa30BaAHUAMU KaK METAIIPEIMETHbIMU OHATUSIMY;

e OIIEPUPOBATh IOHATHUEM JBMXKEHUSI M IpeoOpa3oBaHMsl MOA00us Uil 0OOCHOBaHMIM,
CBOOOJIHO BJAJETh MPHEMaMH MOCTPOEHUS (QUIyp ¢ MOMOILBIO ABMKEHHH U MpeoOpazoBaHMs
no00us, a Takke KOMOMHAIMAMU JABHKCHHM, IBIKCHUN U IPE0Opa30BaHUL;

* HCII0JIb30BaTh CBOMCTBA IBKEHUN U MpeoOpa3oBaHUi JJ1s IPOBEICHHSI 0OOCHOBAHMS U
JI0Ka3aTeNbCTBA YTBEPKACHUM B T€OMETPUH U JPYTUX yUEOHBIX MpEIMETax;

e [10JIb30BAThCSI CBOMCTBAMU JIBUKEHUH U IPeoOpa30BaHUil IIPU PEIICHUH 3a/1a4.

B noBceaHeBHON JKM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:

e IPUMEHATh CBOWCTBA JBWKEHMH W NPUMEHATh MOA0OME Ui IOCTPOCHUH U
BBIYMCIICHUM.

BekTopbl M1 KOOPpAUHATHI HA IVIOCKOCTH

e CBOOOHO  OmepupoBaTh TMOHSATHSAMHU  BEKTOpP, CyMMa, pa3HOCTh  BEKTOPOB,
IIPOM3BEICHUE BEKTOpa Ha YHCJIO, CKAIAPHOE IPOU3BENCHHUE BEKTOPOB, KOOPAMHATHI HA
IJIOCKOCTH, KOOPJIMHAThI BEKTOPA;

e BJIJIETh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH AJI PEUICHMs 3a/1ad Ha
BBIUMCJIEHHE U JOKa3aTeNIbCTBA;

¢ BBIIIOJIHATH C IOMOIIBI0 BEKTOPOB M KOOPAMHAT JOKA3aTEIbCTBO W3BECTHBIX €MY
reoMeTpuuecKux (hakToB (CBOICTBA CPEIHUX JIMHUHN, TEOPEM O 3aMeYaTeIbHBIX TOUKAX U T.II.) U
NOJIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

e ICIIOJIb30BaTh YPAaBHEHMsI (PUTyp AJs pELIEeHUs 3aa4 U CaMOCTOSITEIbHO COCTaBIISIThH
YPaBHEHMSI OTJIEJIbHBIX IJIOCKUX (UTYD.

B noBceaHeBHOI JKM3HHM U NPH U3YYEeHUH APYTUX NPeAMETOB:

e UCIIOJIb30BaTh TOHATUS BEKTOPOB M KOOPAMHAT JJs peHIeHus 3afady 1o (U3MKe,
reorpauu U ApyruM y4yeOHbIM IIpeIMeETaM.

Hcropus MaTeMaTHKHU

e [loHnMMaTh MaTeMaTUKy KaK CTpPOrO0 OpPraHM30BAaHHYIO CUCTEMY Hay4yHBIX 3HaHU, B
YaCTHOCTH BIIQJIETh TPEACTABICHUSAMH 00 aKCHOMAaTHYEeCKOM IIOCTPOCHHUH TIEOMETPUU H
MEPBUYHBIMU MPEACTABICHUSIMHU O HEEBKIIUJOBBIX T€OMETPHSIX;

e pacCMaTpUBaTh MAaTEMATHKy B KOHTEKCTE MCTOPUH Pa3BUTHs LIMBWIN3ALNUU U UCTOPUH
pa3BUTHS HAyKH, IOHUMATh POJIb MaTEMAaTHKU B pa3BUTHH Poccumn.

MeToabl MATEMATHKH

e Brnazners 3HaHUSAMU O pa3IMUHBIX METO/aX 0OOCHOBAHUS M ONPOBEPKEHUS MaTEMaTH-
YECKUX YTBEPKACHUN U CAMOCTOSITEIILHO IPUMEHSTH HX;

e BJIQ/IETh HaBBIKAMU aHAJIM3a YCJIOBUSA 33Ja4u U ONpPENeIeHUs TOIXOIAIINX JUIsl perie-
HUS 33/1a4 U3YYEHHBIX METOJIOB MJIM UX KOMOMHAIHIA;

e XapaKTepU30BaTh MPOM3BEJIEHHUS MCKYCCTBA C YYETOM MAaTEMaTHYECKHX 3aKOHOMEp-
HOCTEl B IPUPOJIE, UCIIOJIB30BAaTh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIIBHOM TBOP-
YeCTBe.
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3.Coodeporcanue yueoHozo npeomema

APUOMETUKA
PanuonanbHbie unciaa. Llenpie yncna: NMoJI0XKHUTENbHBIC, OTPUIIATEIbHBIC H HYIIb. Mo-
nyJib (a0CoMOTHAs BeMMYMHA) ynciaa. MHOXKECTBO pallMOHAIBHBIX uncell. PalmoHaibHOE YHCIIO

m
Kak ,Z[pOGB —, 1€ M — 1eaoe, N — HaTypaJbHOE 4YHUCIIO. CpaBHCHI/Ie PalruOHAJIbHBIX YHUCCIIL.
n

ApudmeTndeckne JEHCTBUS ¢ PAIMOHATBHBIMU YMCIAMH. 3aKOHBI apU(METUICCKUX JCHCTBHIA:
[IEPEMECTUTENbHBIE, COUETATEIbHBIE, paclpeaenuTesbable. CTENeHb C LEIbIM 0Ka3aTeIeM.

JeiicTBUTEeIbHBIC YHCJIA. KBaqu)aTHbIﬁ KOpeHb M3 unciia. KOpeHb TpeThell CTEeNEeHHU.
Ionamue o kopue N-ti cmenenu u3 yucia . HaxoxaeHue npuOIMKEHHOTO 3HaYEHUSI KOPHS C T0-
MOIIBIO0 KATBKYJISATOPA. 3aIUCh KOPHEH C MOMOIIBIO0 CTENEHH ¢ IPOOHBIM MTOKA3aTEIIEeM.

[Tonsatne 00 wppanuoHaIbHOM uwMcie. VppalroHaIbHOCTh YMCIIa V2 u HECOU3MepH-
MOCTH CTOPOHBI ¥ JIMArOHAIH KBajpaTa. J[ecATHIHbIC MPUOIMKEHIS HPPAIIMOHATBHBIX YUCEIL.

JleiicTBUTENbHBIE YHCIA KAaK OCCKOHEYHBIE AecSITUYHBbIe Apoou. CpaBHEHHE NEHCTBU-
TEJbHBIX YUCEIN, apugmemuueckue 0etuicmsausi Hao HUMU.

KoopaunaTtaas npsimasi. M300paxeHne dncell ToOYKaMu KOOPAMHATHOM mpsiMoi. Hucio-
BBIC IPOMEKYTKH.

W3mepenusi, npuOIMKEHNsI, OIICHKH. EIMHHIBI U3MEpPEeHUs IJIUHBI, IJIONIaIU, 00beMa,
MacChl, BpEMECHH, CKOPOCTH. PazMepsl 00BEKTOB OKPYKAIOIIEro MUpa (OT 3JIEMEHTAPHBIX YaCTHUII
1o BeenenHoit), IUIMTENbHOCTD TPOIIECCOB B OKPYKAIOIIEM HAC MUPE.

Brigenenue MHOXKHUTEIST — CTEIICHH JISCATH B 3aIlTMCH YMCIIA.

[TpubnmxeHHoe 3HaYeHHE BEIUYUHBI, TOUHOCTh MpUOmKeHusi. OKpyriieHne HaTypajb-
HBIX YHCET M JIECATUYHBIX qpooeid. [Ipukuaka v orjeHKa pe3yIbTaTOB BEIYUCICHHM.

AJITEBPA

AJjredpanyeckue BbIpaskeHHsl. bykBeHHbIE BBIPaKEHUS (BBIPAXKEHUS C IEPEMEHHBIMH).
UucnoBoe 3HaueHHEe OYKBEHHOTO BbIpaxkeHHs. JlomycTHMble 3HAUE€HUS NEPEMEHHBIX, BXOASAIINX
B anreOpanyeckue BelpakeHus. [loncTaHoBKa BeIpaskeHHI BMecTO nepeMeHHbIX. [Ipeobpa3oBa-
HUS BBIPQXKEHUN Ha OCHOBE CBOWMCTB apu(meTnyeckux aeicTBuil. PaBeHCTBO OyKBEHHBIX BbIpa-
JKeHUHU. TOXKIeCTBO, N0KA3aTEIbCTBO TOXKIECTB.

CreneHnb ¢ HaTypalbHBIM MOKa3aTeneM U ee cBoiicTBa. OqHOWIEHbl U MHOTOUIEHbI. CTe-
neHp MHorowieHa. Cllo)keHne, BBIYMTAHUE, YMHOKEHNE MHOTOWIEHOB. POPMYJIbI COKpAILIEHHO-
0 YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT pa3sHOCTH, KYO cymmsl U Kyo pasnocmu. @opmyna
Pa3sHOCTH KBAApaTOB, (hopmynvl cymmuvl u pasnocmu ky6oe. IIpeobpa3zoBaHue LeN0ro BbIpake-
HUs B MHOTOWIeH. Pa3iioxkeHne MHOrowieHa Ha MHOXHUTENIH. MHOroOWwIEeHbl ¢ OHOW NEepEMEH-
Hoi. Kopenp MHOrounena. KsagpartHuelii TpexuseH. Pa3inoxkeHnne KkBagpaTHOTO TpexXweHa Ha JIH-
HEWHBIE MHOKHUTEIIN.

Anrebpanueckas 1po6s. OCHOBHOE CBOWCTBO airedpandeckoit 1poou. CioxeHue, BbIYH-
TaHUE, YMHOXKEHHUE M JieJieHue anredpamdeckux apoOeit. CTeneHb ¢ LeNbIM MOKa3aTeleM U ee
CBOMCTBA.

PanmonanbHble BbIpayKeHUS U UX IPE0Opa3OBaHusl.

KBagparubie kopHu. CBOICTBA apu(METHUECKUX KBAJPATHBIX KOPHEH M MX MPUMEHEHHE
K [IPe00pa30BaHUIO YUCIIOBBIX BBIPAKEHUI U BHIYHCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ ogHou nepemeHHoi. Kopenrs ypaBHeHusa. CBoiicTBa 4yucIo-
BBIX PaBEHCTB. PABHOCMIIBHOCTh YPaBHEHH.

JIuneitHoe ypaBHeHue. KBagpaTtHoe ypaBHeHUe: GopMysa KOpHEH KBaJIpaTHOTO ypaBHe-

KypcuBoM B TeKkCTe BbIENEH MaTepHal, KOTOPbIM HOAJIEKUT U3YUEeHHIO, HO HE BKIIO4aeTcs B TpeOoBaHuUs K pe3yabTaTaM
00yueHHUs 1 OCBOEHHs COofiepKaHMs Kypca U B IIpuMepHyto mporpamMmy o MaTeMaTHKe A 5-9 KiiaccoB.
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Huda. Teopema Buera. Pemienue ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM U KBaapaTHbIM. [Ipume-
pBI pelieHusT ypaBHEHUW TpeThed W YETBEPTOM CTEmeHel. PemieHue apoOHO-parmoHaIBHBIX
YpaBHEHUM.

VYpaBHeHME C IBYMS IEpEMEHHbIMU. JIMHEWHOE ypaBHEHHUE C IBYMsl II€PEMEHHBIMH,
IIPUMEPBI PEILICHNS YPABHEHHUN B LICJIBIX YHCIIAX.

Cucrema ypaBHeHUH ¢ JByMs IepeMeHHbIMH. PaBHOCuIbHOCTE cucteM. Cuctema IByX
JIMHEHHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU; PEILICHHUE MTOACTAHOBKOM U CioxkeHueM. lIpume-
PBI PELICHUS CUCTEM HEJIMHEHHBIX YPAaBHEHHUM C JBYMs IIEPEMEHHBIMH. Y PABHEHHE C HECKOJIb-
KMMH [IEPEMECHHBIMH.

Pemienue TekcTOBBIX 3a/1au areOpanyeckuM CrocoOoM.

JlekapToBbI KOOpIMHATHI Ha IUIOCKOCTH. ['paduueckas MHTEpHpeTanus YpaBHEHHH ¢
JBYMsl IepeMEeHHbIMU. ['pauk JIMHEHHOTrO ypaBHEHUS C JBYMs NEPEMEHHBIMM; YIJIOBOH KO3(-
(GUIMEHT TpPSIMOi; yCIOBHE MNapajIeIbHOCTH MPAMbIX. ['paduku mpOCTEHIIMX HEIMHEHHBIX
ypaBHEHMIi: napaboia, runep0osia, OKpyKHOCTh. I'paduueckast HHTEpIIpeTalysi CUCTEM ypaBHe-
HUU ¢ AByMs niepeMeHHbIMU. DopMmyita pacCTOSIHUS MEXAYy TOYKaMU KOOPIUHATHOM IIPSIMOM.

HepasencTBa. UniciioBsle HEPABEHCTBA U UX CBOWCTBA.

HepaBeHcTBO ¢ 01HOM IepeMeHHOM. PaBHOCMIIBHOCTE HEPAaBEHCTB. JIMHEWHBIE HEpaBEH-
CTBa ¢ 0HOM nepeMeHHoM. KBagparHbele HepaBeHcTBAa. CHCTEMBI HEPABEHCTB C OJHOW IEPEMEH-
HOU. [Ipumepul pewenus OpobHo-1uHelnbix Hepasencms. Pewenue cucmem nepasencme. [Joka-
3amenbCmeo YUCIO8bIX U an2ebpauiecKux HepaseHcma.

OYHKINN

OcHoBHbIE MOHATHSA. 3aBUCUMOCTH MeXay BennuuHamu. [lonarue ¢pynkuuu. O0nacTh
ompezeNieHuss 1 MHOXKeCTBO 3HaueHuil (yHkuuu. CrocoObl 3amanus GyHkuuu. ['paduk QyHK-
un. CpolicTBa (yHKIMH, X OTOOpaxxeHHe Ha rpaduke. Bospactanue u yObiBanue (QpyHKIIUH,
HauOoJblllee ¥ HAaMMEHbIee 3HAaUeHU (DYHKUUU, HYIH (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSH-
ctBa. YUrenune rpadukoB QyHkiumii. [Ipumeps! rpaduyecknx 3aBUCHMOCTEH, OTpaXKArOMIUX pe-
aJIbHBIE TPOLIECCHI.

Yucaosble GpyHkunu. OyHKIMN, OMHCHIBAIONINE TPSIMYI0 U OOPATHYIO MPOIMOPIIHO-
HAJIbHYIO 3aBHCHMOCTH, MX IpaduKu U cBoicTBa. JIuHelHas QyHKIMs, ee rpadyK U CBOWCTBA.
KBanparuunas ¢pyHkuus, ee rpaguk u cBoiictBa. CTeneHHble PYHKIUU C HaTypalbHBIMU TOKa-

3aremsimMu 2 U 3, ux rpaduku u cBoiicta. ['papuku pyHkuuii: y = VX, y= 3x, y= |X| Hcnons-

30BaHME TpaUKOB Ui pelleHus ypaBHeHMH u cuctem. [lapannenbHblii nepeHoc rpadukoB
BJIOJIb OCEU KOOPAMHAT U CUMMETPHUS OTHOCUTEIIBHO OCEH.

YuciioBbIe MOCIE10BATEILHOCTH. [I0HATHE OCIEI0BATENBHOCTU. 3aJaHUE MTOCIIE10Ba-
TEJIbHOCTU PEKYppPEeHTHOU (opmyinoi u dopmysoit N-ro uieHa. ApupmeTrnueckass U reoMeTpu-
yeckasi nporpeccu. @opmyssl N-ro wieHa apupMeTUYECKOW U reOMETPUUYECKON MPOrpeccHii,
CYMMBI IIepBbIX N wieHOB. M300pakeHue wieHOB apu(METUYECKON U T€OMETPUUECKON Mporpec-
CHI TOYKaMHU KOOPIMHATHOW TUIOCKOCTH. JImHelHbIH pocT. CII0KHBIE TPOICHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucaresbHas craTucTuka. [IpencraBnenne JaHHBIX B BUJE TAOJHII, IUarpamm, Ipa-
¢ukoB. CiydaiiHas n13MEeHYMBOCTh. CTaTUCTUYECKUE XapaKTePUCTHKU Habopa JaHHBIX: Cpe/IHee
apudMeTHIecKoe, MeIMana, HanboJbIllee U HANMEHbBIIIEe 3HAUCHHUS, pa3Max, Jucrepcus. Pempe-
3€HTATUBHBIE U HEPENPE3eHTATHBHbIE BEIOOPKHU. CiyuaiiHbie COOBITHS M BEPOSITHOCTH. [loHsTHE
0 CIIy9aifHOM COOBITUH. DJIeMEHTapHbIe cOObITHA. YacToTa cimydaifHOro coObITHUsI. CTaTUCTHYE-
CKUI TOIXOJ K IOHSTHIO BepOsITHOCTU. HecoBMecTHbIe coObITHsI. DOopMyIa CIOKEHHS BEPOSIT-
HOCTEH. BeposTHOCTH MPOTHUBOMONIOKHBIX COOBITHI. He3aBucumbie coOBITHS. YMHOKEHHUE Be-
posTHOCTe. JlocToBEepHBIE M HEBO3MOKHBIE COOBITHSI. PaBHOBO3MOXKHOCTE coObITHI. Kitaccuye-
CKOE€ ompeieseHue BeposITHOCTH. [IpeacraBienue o reoMeTpudecKol BEpOSTHOCTH.

Komo0unaropuka. Pemenre koMOMHATOPHBIX 3a7ad mepedopoM BapuaHTOB. KomOuHa-
TOpHOE TIpaBujI0 yMHOKeHUs. [lepecTranoBku u hakTopuan. Pazmemnienue u coueTanue.
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JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBEeHHbIE TOHATHS. MHOXXECTBO, 3JIEMEHT MHOKECTBA. 3a/laHue
MHO’KECTB IEPEUHCICHUEM 3JIEMEHTOB, XapaKTePUCTUUYECKUM CBOMcTBOM. CTaHaapTHble 000-
3HAYCHUS YUCIIOBBIX MHOXKeCTB. [TycToe MHOXKecTBO U ero o6o3HaueHue. [lonmHoxkecTBo. OOB-
€IJMHEHUE U NIEepeceueHne MHOXKeCTB. MinmocTpanus OTHONIEHUI MEXIy MHOXKECTBaAaMH C IIO-
MOILBIO Tuarpamm Oinepa-BenHa.

JuieMeHThI JOruku. Onpenenenus u teopemsel. JlokazarenscTBO. [[oka3aTenbcTBO OT
npotuBHoro. Teopema, oOparHas ganHoi. [Ipumep u KoHTpHIpUMED.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Uctopust popmupoBaHus NOHITUS YKCIA: HATYpaJbHBIE YUCIA, TPOOH, HEJOCTATOUHOCTD
paloOHaIbHBIX YMCEN JUIsl TEOMETPUUYECKUX M3MEPEHUM, UppaloHaibHble yncia. CTapuHHbIE
cucreMsbl 3anucu yucen. Jlemumocts yucen. Pemero Opatocdena. [[podu B Basunone, Erunre,
Pume, Manuu, na Pycu. Jleonapno @ubdonauuu, Makcum [Inanyn. OTKpeITHE TECATUIHBIX APO-
Oeil. CtapunHble cucTembl Mep. JlecaTuuHble I1poOu U MeTpudeckas cuctema mep. Mcropus mo-
apienus nporeHToB. C. CreBuH, an-Kammu, JI. ®@. Maraunkuii. [losiBieHrne oTpuIiaTeIbHBIX YU~
cen u Hyns. Mctopust pa3BUTHS CIIPAaBOYHBIX TaOJIHII 10 MAaTEMAaTHKE.

3apoxaeHue anreOpsl B HeApax apudmeruxu. An-Xopesmu. Poxxnenne OykBeHHOM CUM-
Bosuku. I1. @epma, @. Buer, P. [lekapt. Mcropust Bonpoca 0 Hax0xaAeHUU opMy KOpHEH ai-
reOpandeckunx ypaBHeHnui. J{nodant, JI. ®udonayun, M. lltudens, ®. Buer.

Hcropus passutus reomerpun. [ludarop, ['eponor, @anec. Haxoxnenne o6beMoB Tell.
Apxumen, Y. Hetoton, I'. JIeitouu.

N306perenne MeTona KOOpAUHAT, MO3BOJISIONIETO MEPEBOJUTH T€OMETPUUYECKUE 3a/1aUH
Ha 361K anredpsl. P. lekapt, [1. @epma. Uctopus pazsutus noustust pynkmun. I JleitOnu, JI.
Oitnep, 1. HproToH.

[Tpubmmxennsie Beraucienus. A. H. Kpeutos. 3agaua Jleonapno Iuzanckoro (®PuboHa-
Y4ylr) 0 KpOJUKax, ynucia Gudonayuu. 3ajada o N1axMaTHOM TOCKe.

Hcroku Teopun BeposTHOcTel: azapTHble urpsl. [1. depma, b. [Tackans, X. ['toiirenc, .
bepnymiu, I1. JI. Yebsrues, A. H. Koamoropos.

I'EOMETPUA

Harasanasi reomerpus. HarusigHsle mpeacTaBiaeHHs O MPOCTPAHCTBEHHBIX (PUTypax:
KyO, MapajuieJienume]], npu3ma, nupamua, map, chepa, Kouyc, uunuuap. M3obpaxkenue mpo-
cTpaHcTBeHHBIX (uryp. [Ipumeps! cedenuil. MHororpanHuku. [IpaBuiabHBIE MHOTOIpaHHHMKH.
[Tpumeps! pa3BepTOK MHOIOTPAHHUKOB, IIMJINHApPA U KoHYca. [loHsTHE 00BEMa; equHUIBI 00be-
Ma. O6beM NpsAMOYTOJIBHOTO MapasuieNnenunena, Kyoa.

I'eomerpuueckue ¢purypsl. [Ipsmeie u yriel. Touka, npsiMasi, INIOCKOCTb. OTPE30K, Jyd.
VYron. Buael yrios. BeprukaneHele U cMexHbIe YTibl. buccekrpuca yrina. [lapannensHsie u ne-
pecexkatomuecs npsmele. [lepnenaukynsapHeie npsiMble. TeopeMbl 0 MapajljieIbHOCTH U HEepPIIeH-
JUKYJIIpHOCTHU NpsAMbIX. [lepnenaukynsap u HakiloHHas K npsiMoid. CepelMHHBIN epIEeHANKYIISIP
K oTpe3ky. ['eomerpuueckoe mecto Touek. CBONCTBAa OMCCEKTPHUCH! YIila U CEPEIUHHOTO Mep-
HNeHIUKYIspa K oTpe3ky. TpeyroabHuk. Bricota, Meauana, OuccekTpuca, CpefHss JUHUS Tpe-
yrosibHUKa. PaBHOOEIpEeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOWCTBA U MPU3HAKU PaBHO-
6enpeHHoro TpeyronbHuka. [Ipu3Haky paBeHCTBa TPeyrojibHUKOB. HepaBeHCTBO TpeyroiabHUKA.
CooTHoIIEHHS MEXAYy CTOpPOHAMHM M yrjiamMu TpeyrojibHuka. CyMMa yIrjoB TpEyrojbHUKA.
Buemnue yriel Tpeyronbauka. Teopema @aneca. [Tono6ue TpeyronbsuukoB. [Ipuznaku nogoous
TpeyroibHUKOB. Teopema [ludaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHTEHC OCTPOTO yriia Tps-
MOYTOJILHOTO TpeyrojbHuKa U yriaos ot 0 1o 180°nmpuBenenue k octpomy yriy. Pemenue nps-
MOYTOJIbHBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETpUYECKOe TOXAecTBO. DopMyIbl, CBS3bI-
BalOILLIME CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC OJHOIO M TOTO K€ yria. PemieHue TpeyrosbHH-
KOB: T€OpeMa KOCHHYCOB U T€OpeMa CUHYCOB. 3aMeuaTelIbHbIe TOUYKU TpeyrojbHuKa. YeTbipex-
yrojbHHK. [lapamnenorpamm, ero cBoicTBa M npu3Haku. [IpsMoyroabHUK, KBaapaT, poMO, Ux
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CBOMCTBAa U Ipu3Haku. Tpameuwus, cpeasss JUHUA Tparnenuud. MHOroyroJbHHMK. Bblnykibie
MHOroyrojapbHuku. CymMma yriioB BBITYKJIOTO MHOTOYTOJIbHMKA. IIpaBUIbHBIE MHOTOYTOJBHUKH.
Oxpy:xHocTh U Kpyr. [yra, xopaa. Cextop, cerMeHT. LleHTpanbHblil yroi, BOMCAHHBIN yrod,
BEJIMYMHA BIIMCAHHOIO yria. B3auMHOe pacnosokeHue npsiMol U OKPYKHOCTH, JBYX OKPYXKHO-
cred. KacarenpHas U ceKylas K OKpY»KHOCTH, UX CBOMCTBA. BrMcaHHble U ONMCAaHHBIE MHOTO-
yrosibHUKH. OKpYKHOCTb, BIIMCAHHAsA B TPEYTOJIBHUK, U OKPYXXHOCTb, ONMCAaHHAs OKOJIO Tpe-
YroJbHUKA. BriMcaHHbIE U ONMCAaHHBIE OKPYKHOCTH IIPaBUIILHOTO MHOIOYI'OJIbHUKA. 'eomeTrpu-
yeckue npeodpazoBanus. [lonarue o paBenctBe ¢uryp. [loHsTHe 0 IBHXKEHHU: OCeBas U LIEH-
TpaJbHast CHMMETPHH, NapauIeIbHbIA epeHoc, moBopot. [lonsTre o mogodbuun ¢uryp u romore-
tuu. ITocTpoeHns ¢ momMoup0 NUPKYIA U TMHEUKH. OCHOBHBIE 3aJJa4l HA TIOCTPOCHUE: JIEJICHHUE
OTpe3Ka IIOI0JIaM; IOCTPOCHUE YIUIA, PABHOI'O JAHHOMY; IIOCTPOCHHUE TPEYIrOJbHUKA IIO TPEM
CTOpPOHaM; IOCTPOEHUE MEPIEHAUKYIApa K NPSAMON; MOCTPOEHUE OMCCEKTPUCH YIiia; JeJIeHHe
OTpe3Ka Ha N paBHBIX YacTel. Pelienne 3a1ay Ha BBIYMCICHUE, JOKA3aTeIbCTBO U ITOCTPOEHUE C
UCIIOJIb30BAaHUEM CBOMCTB U3yUEHHBIX (DUTYD.

HN3mepenue reomerpuyecKux BeJu4nH. /iinHa orpeska. PaccrosiHue OoT TOYKH 10 Npsi-
Moi. PaccrosHue mexny mnapamienbHbIMU HpsMbIMH. [lepumerp MHoroyroasHuka. [lnuna
OKPY’KHOCTH, YUCJIO T; JUIMHA AYT'M OKPYKHOCTH. I'pamycHas Mepa yria, COOTBETCTBHE MEXKIY
BEJIMYMHOM LIEHTPAIbHOTO yIja U JJIUMHON Iyru OKpYKHOCTHU. IloHsATHE muomaau rmiockux ¢u-
ryp. PaBHOcocTaBieHHbIe U paBHOBeNWKHE GUrypsl. [lmomane npsimoyronbHauka. [lnomanu na-
pajenorpamma, TpeyroiabHuka M Tpaneuuu. Ilnomans mHoroyronsHuka. Ilnomans xpyra u
wiomanb cekropa. COOTHOMIEHHE MEXAY IUIOMAAsIMU MOJ0OHBIX ¢uryp. Pemenue 3amau Ha
BBIUMCIICHHUE U JI0KA3aTEILCTBO C MCIIOJIb30BaHUEM U3YyUCHHBIX (hOpMYIIL.

Koopaunarsl. YpaBuenue npsmor. Koopaunatel cepenrHbl oTpe3ka. Popmyiia paccTo-
SHUS MEXY IBYMs TOUKAMH IIJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BexTopsbl. JlnuHa (Moxynb) BekTopa. PaBeHCTBO BekTOpoB. KosuinHeapHbIE BEKTOPHI.
Koopaunatsl BekTopa. YMHOKEHUE BEKTOpa HA YHUCIIO, CyMMa BEKTOPOB, Pa3IOKEHUE BEKTOPa
110 IBYM HEKOJUIMHEApHBIM BeKTopaM. CKaJIIpHOE MTPOU3BEAECHUE BEKTOPOB.

TeopeTnko-MHOXKECTBEHHbIC MOHATHS. MHOXXECTBO, 3JIEMEHT MHOKECTBA. 3a/JaHUE
MHOXECTB IE€PEUYHCICHUEM JJIEMEHTOB, XapaKTEPUCTUYECKHMM CBOMCTBOM. IloamHOKeCTBO.
OObeanHeHUe 1 epeceyeHre MHOKECTB.

DueMeHThl Jioruku. Ornpeznenenne. AKCHOMBI U Teopembl. JlokazaTenscTBO. [lokasa-
TEJIbCTBO OT MpOTHBHOro. Teopema, oOpatHas naHHOH. [Ipumep u konTtpnpumep. IlonsTHe 0
PaBHOCHJIBHOCTH, CJI€I0BAaHUU, YIIOTPEOJIEHUE JTOTHUECKUX CBA3O0K eCu ..., MO..., 8 MOM U MONb-
KO 6 mom ciy4ae, JOTUYECKUE CBAZKH U, UTU.

I'eomeTpus B ncropudeckom pazsutuu. Ot 3emuemepust kK reomerpu. [ludarop u ero
mkosa. Panec. Apxumen. IlocTpoeHne NpaBUIBHBIX MHOTOYIOJBHUKOB. Tpucekuus yria.
KBanparypa kpyra. Y aBoenue kyoa. cropus uncna n. 3omoroe ceuenue «Hagana» Epknuna. JI.
Onnep. H. U. Jlo6auesckuii. Mcropus nsaroro mocrynata. M300pereHne merojna KOOpAWHAT,
MO3BOJISIIOIIETO MEPEBOAUTH T€OMETPUUECKHNE O0BEKTHI Ha sI3bIK anreopsl. P. [lexapt u I1. ®ep-
Ma. [Ipumepsl pa3au4HbIX CUCTEM KOOPAMHAT HA IJIOCKOCTH.

4.Cooepoicanue yueonozo npeomema

Anzeopa, 8 knacc
CornacHo aBropckomMy mianupoBanuto . K.MypaBuHa u Jip. Ha U3y4EHUE aIreOphl OT-
Boautcs 105 wacos. s peanm3anmu nporpammel 3a 102 gaca cokpareno 3 yaca, IpeycMoT-
PCHHBIC Ha IOBTOPCHHUE.

1. PanuoHanbHbIe BbhIpakeHHs1 (25 4acoB, U3 HUX KOHTPOJBHBIX padoT -1)
®opmynsl kyda nywieHa (Dopmynsl kyda cymmsel U Kyba pazHoctu. bunom HeiotoHa,
OuHOMHATIbHBIE KO (UIIMEHTHI pa3okeHus: OuHoMa HproToHa).POpMyIIbl CyMMBI U Pa3HOCTH
kyooB. Jlonyctumblie 3HaueHus. Cokparienue apodeit (lomycTuMble 3HaUeHUs JPOOHBIX BbIpa-
KEHUH, pallMOHAIBHBIX BBIPAKEHH). YMHOXKEHHE, AeleHue ApoOeil U Bo3BeleHuEe Apodeil B
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creneHb. CloKeHUe U BBIYUTAHUE IpoOel ¢ OJMHAKOBBIMU 3HaMeHaTe s iMu. Cllo’KeHHe U BbIUU-
TaHue apoOei ¢ pasHeiMu 3HameHartensiMu (Tpeyrompnuk Ilackans). YmporeHue pamnroHamb-
HBIX BbIpaXeHUH. [[poOHbIE ypaBHEHHUS C OJTHOM EPEMEHHOM.

2. Ctenens ¢ nejbIM noka3zaresieM (16 4acoB, U3 HUX KOHTPOJIBHBIX PadoT -2)
k
[Ipsimast n oOpaTHasi MPOMOPIHMOHATBHOCTh BeMMUUH. . DyHKIUS y =— U ee rpaduk
x

(Oynkmusa. O6macte onpenenenus Gyaknuu. ['paduk Gynkmuu. Touku u rpaduk, cuMMeTpUY-
HbIE OTHOCUTEJILHO Havyana koopauHat. ['unepbona). OnpeneneHue CTENEHU C IEIbIM OTPHULIA-
TeabHbIM moka3arenem (HymneBoit u oTpumarenbHbiii okazarenu creneHu). CBOWCTBaA CTeNeHEH
¢ 1enbIMU nokazarensiMu. CTaHIapTHBIN BU YKca.

3. KBagparusbie kopuu (19 4acoB, U3 HUX KOHTPOJBHBIX padoT -1)

PanmonanbHele U uppauuoHanbHble uncia (PaunoHanmbHblE, MppalMOHAIBHBIE YMCIA,
JeiicTBUTeNbHbIE yKcaa. HecopasMepHOCTh AJIMHBI AUaroHajly KBajpara U €ro cTopoHsl. Pac-
HIMpeHue NOoHATHS uucna). [lepuonuyeckue M HemepuoandYecKHe OECKOHEYHBIE IECATUYHBIC
npobu (OmnpeneneHne paroOHAIBHOTO U MPPALMOHATIBHOTO YHCEN 4epe3 JECATHYHYIO IpOOb.
[IpencraBienrne OOBIKHOBEHHOM ApOOM B BHJE JECATUYHOM M 0OpaTHO). DyHKIUSA y=x’ u ee
rpaduk (CotictBa ¢ynkmuu. [Tapadona. Cummerpus rpaduka oTHOCHTENHHO ocu. Bospacraro-
mas u yosiBaromas Gynkuun). [lonsrue kBagparHoro kopHs (Pemenue ypaBHeHMs x*=a anamu-
TUYeCKU U rpadudecku. KBagpaTHblii KOpeHb U apuMeTHIeCKUid KBaJApaTHBIN KOpeHb). CBOW-
CTBa apu(METHUECKUX KBaJpaTHbIX KOpHeil. BHeceHne u BbIHECEHHE MHOXKUTEINS U3-T10]] 3HaKa
KOpHs. JleMCTBUS ¢ KBaJpaTHBIMU KOPHAMU

4. KBagparuble ypaBHeHusi (21 yac, 3 HUX KOHTPOJIBHBIX paboT -2)
Beienenue nonHoro kBajapara. Pemenue kBajpaTHOro ypaBHeHus B oouiem Buje ([uc-
kpuMuHaHT. PopMyiia KopHE#l KkBagpaTHoro ypaBHeHus1). Teopema Buera (Mcropus oTKpbiTUS
TeopeMmbl Buera. IlpuBeneHHoe u HeNpuUBEJEHHOE KBaJpaTHOE ypaBHeHHE). YacTHblE ciydyau
kBazpaTHOro ypaBHeHus (IlosmHble M HemosiHble KBajpaTHble ypaBHeHUs. DopMylia KOpHEH ¢
COKpAIllEHHBIM TUCKPUMHUHAHTOM). 3a/1au, IPUBOASIINE K KBaJpaTHBIM YpaBHEHUSAM. PemieHue
CUCTEMBI ypaBHEHUS CIIOCOOOM MOJCTaHOBKH. PellieHune 3aia4 ¢ MoMOIIbIO CUCTEM YpaBHEHUH.

5. BeposiTHOCTB (7 4acoB, U3 HUX KOHTPOJIbHBIX paboT -1)

Brruucnenne BepositHocTedt (KomOunatopuka. Kiaccuueckass ¢opMmyrna BEpOSATHOCTH
ciyuaitHoro coObiTus. [IpaBuiio npousseneHus. PopMyIbl YKCIa NEPECTAHOBOK, pa3MeEIleHH,
couetanuii). BepositHocTh Bokpyr Hac (MaTtemaTudeckas cratuctuka. McnplTanus, 4acToTa uc-
xoJa. ['eomerpuueckoe ornpeieneHue BepoITHOCTH).

6. lloBTopenne (17 -3=14 yacoB, U3 HUX KOHTPOJBHBIX PadoOT -1)
Yucrna v 4ucIioBbIe BhIpakeHHs. PanimonansHbie Beipakenus (McTopust pa3BuTHs TOHS-
THSI CTETICHH C LIeNIBIM Moka3ateneM). KBaaparusie kopHu. KBagparHbie ypaBHEHHSL.

TI'eomempus, 8 knacc
5. Yersipexyroasnuku (14 yacoB, 3 HUX KOHTPOJBHBIX pador -1)
Muoroyronsauku. [lapannenorpamMm u Tpanenus. [lpsmoyronsHuk, poM0O, KBaapar.

6.Ilmomanb (14 yacoB, U3 HUX KOHTPOJIBHBIX padoT -1)
[Tnomans MHOTOYTONBHUKA. [0IIaE MapaienorpaMmma, TpeyroJbHHUKA, TPATISIHH.
Teopema [Tudaropa.

7.ITonodHbie TpeyroabHukm (19 yacoB, U3 HUX KOHTPOJIBHBIX PA0OT -2)
Onpenenenne NoJ00HBIX TPeyroabHUKOB. [Ipru3Haku momoOus TpeyronbHuKoB. [Ipume-
HEHME N0J00M K JI0Ka3aTeIbCTBY TEOPEM M pelIeHHIO 3a/1a4. COOTHOLIEHUS MEKAY CTOPOHAMHU
U yIJIaMU IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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8. OkpyxkHocTh (15 yacoB, U3 HUX KOHTPOJIBHBIX padoT -1)
KacarenbHast kK okpyxHOCTH. [leHTpasibHbIC U BIIUCAaHHBIC yIIbL.YeThIpe 3aMeuaTebHbIC
TOYKHU TPEYyrojbHHUKA. BrincanHas v onrcaHHas OKPYKHOCTH.

IMoBTOpeHue. Pemenue 3axau (4 daca)
Anzeopa, 9 knacc

1. HepaBencrBa (23 yaca, U3 HUX KOHTPOJBHBIX pabor -3)

Oo6mme cBoiictBa HepaBeHCTB (HepaBeHcTBO TpeyronbHuKa. CBOKWCTBA YMCIIOBBIX HEpa-
BEHCTB. J[0Ka3aTesIbCTBO COOTHOIIEHUS MEXAY CPEIHUM apU(PMETUYECKUM U CPETHUM IeoMeT-
PHUYECKUM JIBYX IOJIOKUTENBHBIX uncel). CBoiicTBa HEpaBEHCTB, 00€ YaCcTH KOTOPHIX HEOTpHILIa-
TesibHBL. ['panuibl 3HaueHui BennuuH (IIpuOnurkeHHble 3HaUeHMs BETMUNH, BEPXHSISI U HUKHSIS
IpaHULbl 3HAYEHUN BEJIMYMH, OLIEHKA 3HAYEHUN BEJIMYMH, OKPYIJIEHUE C HEJOCTaTKOM U C U3-
ObITKOM). AGCOJIIOTHAS U OTHOCUTEIIbHAS MTOTPELIHOCTh NMpuOnnxkeHus. [IpakTuueckue nmpueMsl
npuOIKEHHBIX BbluKciaeHul (ToyHOCTH BbIUKCIEHUS] CYMMBI U ITpou3BeeHus). JInHelnple He-
paBeHCTBa C 01HOM nepeMmeHHoM (PemeHre HepaBeHCTB, paBHOCUIIbHBIE HEPABEHCTBA, YHCIIOBbIE
IIPOMEXYTKH, JTUHEHHOE HepaBeHCTBO). CHUCTEMBI JTMHEWHBIX HEPABEHCTB C OJIHOM MepeMEeHHON
(Pemenue cucremMbl HEpaBEHCTB, PEIIUTh cUCTeMY HepaBeHCTB. O003HAUEHUs] Y Ha3BaHUS YHC-
JIOBBIX MPOMEXKYTKOB). Perienre HepaBeHCTB METO/10M UHTEPBAJIOB.

2. KBagparnunas ¢pynkuus (23 yaca, U3 HUX KOHTPOJBHBIX padoT -2)

KBaaparHbie ypaBHEHHS U ypaBHEHHsI, CBOJMMbIC K KBapaTHbIM (Y paBHEHUs N-ii cTere-
HU. PemieHne ypaBHEHHUs Pa3JIOKEHHEM HA MHOXHUTEIHW, 3aMEHOW NepeMeHHON. bukBagpaTHbie
ypaBHeHwus). llenpie KOPHH MHOTOWIEHOB C IieibiMu Kodddurmentamu (KopHu MHOTOUNIEHA.
Cxema ['opuepa). Teopema besy u cienctBue u3 Hee. PasnoxeHne KBapaTHOrO TpeXdwieHa Ha
MHOUTeNH. ['paduk GyHKIIH y:axz. I'paduk dbynkum y:ax2+bx+c. Hccneoosanue keadpam-
Ho2o mpexunena. I'padguueckoe perienne ypaBHeHUH u ux cucteM (I'eomerpudeckoe MecTo To-
YeK IIOoCKocTU. PaccrosiHme Mexay NByMs TOYKAMU KOOPAWHATHOW TUIOCKOCTH. YpaBHEHHE
OKpYKHOCTH). [lapabona u eunepbona xkax ceomempudeckue mecma mouex. dniunc (Kowyc,
YCeueHHblU KOHYC, JJLIUNC).

3. Kopuu n-i crenenu (13 yacos, U3 HUX KOHTPOJBHBIX padoT -1)
OyHKIUA y:x3. ®ynxius y=x" (UeTHas u HeuetHas GyHkuus). [loHsTHEe KOpHS N-1i CTe-
nean (KBagpaTHbIil KOpeHb, KyOMdeckuil KOpeHb, KOpeHb N-ii creneHu. Ilokaszarens creneHu

KOpHs1). DyHKIUS y:Q/;H ee rpajux (B3aumHO oOpaTHble QyHKUMH. DYHKIHUH y=\/; "

y= Ix ). CBoiicTBa apu()MeTHISCKUX KOPHEH.

4. TIporpeccun (21 yac, U3 HUX KOHTPOIIBHBIX PabOT -2)
[TocnenoBarensHocTu U PyHkiuu (IloHsTHE YKCIOBOM MOCIEIOBATEILHOCTH, YICHA T10-
cienoBaTenbHOCTH. CrocoOb! 3a/1aHus MOCIEA0BATEIbHOCTH, NEPEUUCICHUEM 3JIEMEHTOB, Qop-
MyJoit obmero wieHa. [locnenoBarenbHOCTh Bo3pacTaromiasi, yosiBatomasi). PekyppeHTHsie mo-
cienoBatensHocTH (Yncna dubonavum, 301mo0toe ceyenue). Onpenenenue nporpeccuit (Apud-
METHYECKasi U TeOMeTpUIecKasi IPOrpecCcruu, pa3HOCTh apU(PMETHUECKON MPOorpeccur, 3HaMeHa-
TeJIb reoMeTpuueckas nporpeccun). @opmyna N-ro wieHa nporpeccur. Cymma mepBbIxX N diie-

HOB nporpeccun. Cymma 6€CKOHEUHON Te€OMETPUYECKOM MPOorpeccuu mpu |q| <1.

5. DemMeHTBI TEOPUH BEPOSITHOCTEH M CTATHCTHKH (7 4acoB, N3 HUX KOHTPOJIbHBIX
pabor -1)

BeposiTHOCTH cyMMBI U Tpou3BefieHus coObITHi (Popmyna CloKeHHs] BEPOSTHOCTEH.
BeposTtHOoCTH NMPOTHBONONIOXKHBIX cOOBITUN. He3aBucumble cOOBITHS. YMHOXKEHHE BEPOSTHO-
creit). [lonsitue o cratuctuke (IlpencraBienue NaHHBIX B BHJIE TaOJIHUL, KPYTOBBIX M CTOJIOYA-
TBIX Juarpamm, rpagukoB. CTaTUCTUYECKUE XapaKTEPUCTHKU Habopa JaHHBIX: cpefaHee apud-
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METHYECKOE, MEAMaHa, MOJia, HAauOOJIbIIIEE U HAUMEHBIIIEE 3HAUECHHUs, pa3Max, AUCIIEPCHs], MaTe-
MaTH4YecKoe OXxujaHue. ['eHepanbHas COBOKYNHOCTb, BBIOOPKA; pelpe3eHTaTUBHbIE U HEpelpe-
3€HTATHUBHBIE BBIOOPKN).

6. IloBTOpenne (15 yacoB, M3 HUX KOHTPOJIBHBIX padoT -1)
Breipaxxenus. ToxxnectBa. YpaBuenus. HepaBencrpa. @yHkuu v rpaduku.

TI'eomempus, 9 knacc

9. BekTopsl (8 yacoB)
[Mousitue Bektopa. Cllo’KEeHHE ¥ BEIYUTAHUE BEKTOPOB. Y MHOXEHHE BEKTOpA Ha YHCJIO.
[IpuMeHeHre BEKTOPOB K PEIIEHHUIO 3a/1ay.

10. Metoa koopaunat (10 yacoB, U3 HUX KOHTPOJIBHBIX padoT -1)
Koopaunats! BexTopa. [Ipocreiiime 3a1a4n B KOOpAMHATAX. Y PaBHEHUSI OKPYKHOCTH H
IPSIMOM.

11. CooTHOLIEHUSI MeKIY CTOPOHAMU M YIJIaMHU TpeyrojbHuka. CkajJsipHoe NPou3BeleHue
BeKTOpoB (11 yacoB, U3 HUX KOHTPOJIBHBIX pabor -1)
Cunyc, KOCUHYC, TAaHT€HC, KOTaHreHc yria. COOTHOIICHHS MEXy CTOPOHAMH U yriiaMu
TpeyroibHuKa. CKansipHOe MPOU3BEICHUE BEKTOPOB.

12. lnuHAa OKPYKHOCTH M IJIOIIAb KPyra
(12 gacoB, U3 HUX KOHTPOJIBHBIX paboT -1)
[TpaBwIIbHBIE MHOTOYTOJIBHUKH. J[7THHA OKPYKHOCTH U TUIOIIAL KPyTa.

13. JIBnxenus (8 4acoB, U3 HUX KOHTPOJBHBIX padoT -1)
[Monsitue nBrxeHwus. [lapasienbHbIN IEPEHOC U TOBOPOT.

14. IBu:kenns (8 yacos)
MHororpanHukHy. Tena ¥ MOBEpXHOCTH BPALLECHHUS.

06 akcuoMax mIaHuMeTpuu (2 yaca)
IMoBTopenue. Pemenne 3axay (9 yacos)
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4. Temamuueckoe nianuposanue ¢ OnpeoeieHueM 0CHOGHbIX 61008 YUEeOHOUl 0esasmelbHOCIU

Auredpa, 8 kiaace

No ni/m Pa3}]eJ1 KoanyecTBo 4acoB
ABTOpCKasi NporpaMma PaGouas nporpamma

1 PanrionansHbIe BbIpaKEeHUS 25 25
2 CrerneHb C IENIBIM IT0Ka3aTelieM 16 16
3 KBanparusie KOpHU 19 19
4 KBanpaTHble ypaBHEHUS 21 21
5 BeposTHOCTB 7 7
6 [ToBTOpCeHUE 17 14

Hroro 105 102

Adredpa, 8 kiaace (105-3=102 gaca, 8 KOHTPOJIBHBIX PabOT)
Cornacno aBropckomy mianuposanuto I.K.Mypasuna u np. Ha u3ydenue anreopsr orBoautcst 105 wacos. s peanmsanuu nporpammsl 3a 102 vaca co-

KpaicHO 3 qaca, NpeAyCMOTPCHHBIC Ha ITIOBTOPCHUC.

Copaepxanue If::z::) XapaKkTepuCTHKA BHI0B 1eITEIbHOCTH YYCHUKA

I'naBa 1. PannonajbHbIe BBIPAKEHUS 25

1.®@opmyiel ky6a nBywieHa. @opMyiisl Kyda CyMMBbl U 3 [TpumensTs Gpopmyiel Kyba AByUJIeHA JUIS IPUBEIECHHSI MHOTOWICHOB K CTaHIAPTHOMY BHUJY, K BbI-

Ky0a paznoctu. bunom HetoToHa, GMHOMUANBHbIE KO- YUCJICHUIO 3HAYECHUN BBIPAXKEHUM, JUIsI I0KA3aTEIbCTBA TOKIECTB

s dunmenTs! paznoxenns 6uHoma HerotoHa

2. Gopmysbl CyMMBI 1 pa3HOCTH KyOOB 3 [TpumensTH (DOPMYNBI CyMMBI U Pa3HOCTH KyOOB Il MPeoOpa30BaHNs MHOTOUWIEHOB, BBIYMCICHUS
3HAa4EeHUH BBIPAXKECHUN, pELLICHUs YPAaBHEHUI, JOKA3aTeNbCTBA TOKIECTB U ISIIMMOCTH YUCEI

3. Jlomyctumsle 3HaueHus. Cokpaienue gpodeit. Jlo- 3 Coxpamate anredpandeckue ApoOu, NpuMeHss (GOpMyJIbl COKpAIEHHOTo YMHOKeHMs. Haxoauts

ICTHUMBbIE 3HaYEHUsI POOHBIX BbIPAKEHUH, paLio- MHOECTBO JOIMYCTHMBIX 3HAUYE€HUH pallMOHAJIBbHBIX BbIPAXKECHUH. BBINOIHATE 4YMCIOBBIE MOJACTA-

HaJIbHBIX BBIPAXKEHUN HOBKHM M BBIUUCIIATH 3HAYEHUE APOOH, B TOM UHUCIIE C MOMOIIBIO KaubKyssTopa. DopMyanpoBaTsb
OCHOBHOE CBOMCTBO anrebpanyeckoil IpoOH M MPUMEHSTh €ro JJisl Mpeodpa3oBaHus 1podei

4. YMHOXeHHe, JeTeHne 1podei 1 Bo3BeeHNe 1podeit 3 YMHOXaTh, IEINTh U BO3BOJUTH B CTENIEHb alredpandeckue Ipoou

B CTEIICHb
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5. CnoxeHue U BeIUMTaHUE OpoOelt ¢ 0IMHAKOBBIMU 2 CkuazipIBaTh ¥ BBIYUTATh APOOH C OJJMHAKOBBIMU 3HAMEHATEIIMU

3HaMeHaTesIMU

6. CnoxxeHue 1 BeIYMTaHUE Jpo0Oei ¢ pa3HbIMU 3HaMe- 4 CknazipIBaTh M BBIUUTATh JPOOM C pa3HBIMHU 3HaMeHaTelnsIMuU. [IpuMeHsaTh neiicTBus ¢ anredpanye-

HarensaMu. Tpeyronpnuk Ilackans CKUMH ApOOSIMU JUIsl YIIPOILEHHs BBIPAXKEHUH, IS 10Ka3aTesIbCTBa TOXKAeCTB. PermaTh 3agaun, cBo-
JIIIAECS K COCTaBJICHHIO anreOpamdeckux npooeid. [Ipumensts Ounom HproTOHA mpu penieHUH
TPYJIHBIX 3aJ1a4

7. YrpoleHue palmoHaIbHBIX BRIpOKEHUH 3 Yrporare BEIpaKEHHs, UCIIONB3YS JACUCTBUS C aIreOpanvdecKUMH IPOOSIMH U OCHOBHOE CBOHCTBO
npobu

8. [IpoOHble ypaBHEHHUS C OAHOM NEpEeMEHHOM 3 PaznuuaTh u Ha3pIBaTh APOOHBIE U Liejble ypaBHEHUs. Pemars 1poOHO-paliMoOHaIbHbIE YPaBHEHHUS.
OOBsACHATH MOSIBIIEHUE TIOCTOPOHHUX KOPHEH, Jles1aTh NPOBEpKY HalJeHHbIX KOpHeH. PemaTs 3ana-
YM, CBOJISI UX K PEIICHHUIO JPOOHBIX YpaBHEHUH

KonTponbaas padota Ne 1. PariioHaibHBIC BRIpaKESHUS 1

I'naBa 2. CteneHb € LeJIbIM NIOKAa3aTeJIeM 16

9. Ilpsimas u oOpaTHast MPONOPLUOHATIBHOCTD BETMYMH 3 MonenupoBaTh HECJIOKHbIE 3aBUCUMOCTH € MOMOILBIO (hopMy:1. Pa3nuyaTh 1 Ha3bIBaTh NPSIMO IPO-
MOPIMOHAJILHBIE U OOpaTHO IPONOPLHUOHAIBHBIE BEIMYMHBI. Pemars 3amaum ¢ UCMOJIb30BaHUEM
IpSMOi 1 00paTHOHN NPONOPHHMOHATIBHOCTHIO. BhIUNCIIATH 3HaUCHHS (YHKIINH, 3aII0JIHATh TAOIUIIbI

k 3 . k k
10. ®ynkiua y = — u ee rpaduk. Pynkuusa. O6sacth Pacnio3naBaTh BuIb! GyHKIMHA y = — . Haxonuts 3HaueHHs QyHKLIUH y = — C IOMOILBIO HHXKEHEP-
X x x

onpeznenenus Gpynkuun. I'padux Gynkuun. Toukn u HOTO KallbKyJsaTopa. Iloka3pIBaTh CXeMaTHUECKU PACIIONOKEHUE HA KOOPAMHATHOMN IIOCKOCTH Tpa-

rpaduK, CHMMETPUUYHBIE OTHOCUTEIBHO Hayala Koop- . k .

munar. DunepGorna ¢ukoB GpyHKUMI Buaa y = L Crpouts rpaduku u3ydaeMsix (QyHKIHH [0 TOYKAM, OIMHCHIBATh MX
cBoiicTBa. Haxoaute Touku mepeceueHus rpadukos. OnpenensaTs, NpoXoauT Ju rpaduk GyHKIUU
4yepe3 yKazaHHYI TOYKY. MCIoiab30BaTh KOMIBIOTEPHBIE MPOrPaMMBbl JUIsl NOCTPOEHUS IpadUKoOB
(GyHKLIUH, U1 UCCIIe0OBAaHMA MOJIOKEHUSI Ha KOOPAMHATHOM IJIOCKOCTH rpagukoB (PyHKIMH B 3a-
BHUCUMOCTH OT 3HAYE€HUH KO3 PHIHEHTA NPONOPLHUOHATBHOCTH

Konrponbnas pabora Ne 2. Ilpsimast u obpaTHas mpo- 1

HOPLMOHAIBHOCTD

11. Onpenenenue cTeneHu ¢ LENbIM OTPULIATEIBHBIM 3 DopMyIupoBaTh ONPEIEIEHUE CTENEHHU C LEJIbIM OKA3aTEIEM.

IIOKa3aTCJICM. HyﬂeBOfI n OTpI/IL[aTeJ'IBHHﬁ IIOKa3aTc/Inu
CTCIICHU

BreiuncnagaTh 3HadueHHUs CTENECHEH C ICJIbIMHU ITOKa3aTCIsIMU. 3anuceIBaTh BBIPAKCHHUEC, COACPIKAIICEC
CTCIICHU C LICJIBIMHU ITIOKAa3aTCIsAMU B BUJIC I[pOGI/I
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12. CBolicTBa CTEINEHEH ¢ LEIBIMU IIOKA3aTEIIMU

®DopMyIHpOBaTh, 3aMKMCHIBATh B CUMBOJIMUECKON (DOpME M WITIOCTPUPOBATH NMPUMEpPaMU CBOHCTBA
CTETEHN C IENBIMHA TOoKa3zaTelsaMu. [I[pUMeHSITh CBOWCTBA CTENEHU JIsl MpeoOpa3oBaHMs BBIpaXKe-
HUI U BEIYUCICHUN

13. CranpapTHblil BUI Yucia 2 3anmuchIBaTh YMCla B CTAaHAAPTHOM BHJE. 3alMCHIBATh pa3Mephl pealibHbIX 00BEKTOB, IIIUTEIHHOCTH
MIPOIIECCOB B OKPY’KAIOIIEM MHUpPE C MOMOIIBIO YUCEN B cTaHIapTHOM BHie. CpaBHUBATh YMCIA U
BEJIMYMHBI, 3allMCaHHBIE C HCIOJb30BaHueM cTerneHd 10. BBIMONHATH BBIYMCIEHUS C PealbHBIMU
naHHbIMU. [To1b30BaThCsl CIPaBOYHBIMU MaTepUaIaMH YU€OHUKA U IPYTUX UCTOYHHUKOB

Kontponbnas pabora Ne 3. Ctenenpb ¢ 1ebIM MoKa3a- 1

TeJIeM

I'naBa 3. KBagpaTHble KOpHH 19

14. PanimoHanbpHBIE U UPPALMOHAIBHBIC YHCIIA. 2 [TpuBOANTH MPUMEPHI UPPALMOHATBHBIX YKcel. Pacno3HaBaTh palMoHaIbHBIE U UPPALMOHAIBHBIC

ParmonaneHbie, HppaioHaIbHbIE YUCIIA, TEHCTBU- qrcia, U300pakaTh YHCIIa TOYKAMU KOOPIUHATHOW MPAMO. XapaKTepu30BaTh MHOXKECTBO: LEJIbIX,

TeJbHBIC Yncia. Hecopa3mepHOCTh UTMHBI JHAarOHAIN palMOHATIBHBIX, MPPALMOHAIBHBIX, NEHCTBUTENBHBIX 4YHced. ONHCHIBATH COOTHOILEHHS MEXKIy

KBaJ[paTa U €ro CTOPOHBI. Pacuirpenne noHsATHS Yuciaa THUMHU MHOKecTBaMH. CpaBHUBATh U YHOPSIOYUBATh PALIMOHAIBHBIC YHCIIA, BHITIOIHITH BBIYHCIIE-
HUS, BBINIOJHATH BBIYMCIICHUS C PALIMOHAIBHBIMU YHCIIAMH, BBIYHCIATH 3HAYCHUS CTETEHEH C Iie-
JBIM TOKa3aTeneM. Mcronap30BaTe B MMCBMEHHOM MaTeMaTHYecKOW peud 0003HAYEHMs UYUCIIOBBIX
MHOECTB, TEOPETHUKO-MHOKECTBEHHYIO CUMBOJIUKY

15. Ilepuoauueckue u HeEepUOANYECKHE OECKOHEUHbIE 3 [IpencraBisaTh AEHCTBUTENBHOE YHUCIO OECKOHEYHBIMM JECATHYHBIMHM Apo0simu. CpaBHHMBATH U

necsTuaHble Apoou. OnpeaeneHne paoHaIbHOTO | yIOPSAZI0YMBATE JIeHCTBUTENIbHBIE uncia. HaxonuTh AecaTudHble NPUOIIKEHHUS PAlMOHAIBHBIX U

UPPALMOHAIBHOTO YKCEeN Yepe3 AeCATHUHYIO APOOb. UppalMOHATBHBIX YKced. YNTaTh M 3alUCHIBATh MEPHOANYECKHE IecITUYHbIe npodu. IlepeBoauTsb

[IpencraBnenne 0OBIKHOBEHHOW APOOH B BUAE JECs- OOBIKHOBEHHYIO JpoOb B JECATUYHYIO U HA000poT. HaxoauTh 3aKOHOMEPHOCTH B 3alTUCH YHCEIL

TUYHOW ¥ 00paTHO BBINONHATE CII0KEHNE ¥ BEIYUTAHUE MIEPHOANYECKHUX JIECATHYHBIX APOOEi

16. Oynkums y=x° u ee rpadux. CBOHACTBA QYHKIHH. 2 Ctpouts rpaduk (GyHKIHH y=x° HA KOOPAMHATHOH MIOCKOCTH. OIHMCHIBATH CBOMCTBA (hYHKIIMH.

[Mapabona. CummeTrpus rpadyka OTHOCHTEIBHO OCH. HaxonuTh 3HaYeHus: QYHKIUH, 3aNOJIHATH TaOnuIy 3HaueHwid. Haxomute rpaduyeckoe pemeHue

Bospacraromas u yosiBaroniasi QyHKIMu CHCTEMbl U3y4eHHBIX QyHKIMi. OnpeaensTs 1o rpaduKy IpOMEKYTKU BO3PACTAHUS U yObIBAHUS

17. TlonsiTie kBagpaTHOTO KOpHs. Pemenne ypaBHeHUs 2 dopMynupoBaTh ONpeeIeHNe KBaIPaTHOrO KOPHS U3 4HCia. 3alUChiBaTh KBAPAaTHBINH KOPEHb U3

x*=q ananuTiuecky u rpaduueckn. KsaapaTHelii ko- yKa3aHHOTO uncia. Mcmomnb3osats rpaduk QyHKIHE y=x° [Is HAXOXKICHUS KBaJPATHBIX KOPHEHL.

PEHb U apUPMETHUECKNI KBaIPaTHBIA KOPEHb Bbruncnare TouHble U IPUOIMKEHHBIE 3HAUEHHSI KOPHEH, HCIOb3ys TP HEOOXOAMMOCTH KallbKy-
JATOP WM TaOJHUIBL; POBOAUTH OLEHKY KBaJAPATHBIX KOPHEH LEJIBIMU YMCIAMU U JECSITUYHBIMU
Apo0siMu. Jloka3biBaTh MPPALMOHAIBHOCTh YKA3aHHBIX KBaJApaTHbIX KOpHei. CpaBHMBATh 4MCIA,
3aICaHHbIE B BUJE KBAIPAaTHBIX KOpHEil. VccrenoBaTh ypaBHeHHE x°=a; HAXOMMTH TOUHBIE U IPH-
OmKeHHble KOpHH mpu a>0

18. CpoiicTBa apupMeTHUECKUX KBAJIPATHBIX KOPHEH 3 @opMyIUpoBaTh U 3alMCHIBATh B CUMBOJIMYECKON GopMe CBOHCTBA apu()METHUECKHX KBaJPATHBIX
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KopHeil. Jloka3piBaTh CBOMCTBAa apu(pMETHUECKUX KBAAPATHBIX KOpHEH; MPUMEHATh UX Ui MPeod-
pa3oBaHUs BbIpayK€HUN. BBIYUCIATE 3HaUEHUSI BBIPAXKEHUM, COAEpKalIUX KBaJApaTHbIE KOPHU; BbI-
pakaTb MEPEeMEHHBIE U3 TEOMETPUUECKUX U (PU3HUECKUX GOpMYyII, COAEPKAIIMX KBaIpaTHbIE KOPHHU.
Haxomute MHOXXECTBO IOMYCTHUMBIX 3HAUYEHUIN BBIPAXKEHUH, COAEpXkKAILUX KBaJApaTHbIE KOPHHU.
HaxonuTs 3HaueHHs KBaIpaTHBIX KOPHEH, TOUHBIEC U MPHOIMKEHHBIE, PU HEOOXOIUMOCTH UCIIOIb-
3ysl KQJIBKYJISITOP WM TaOJIHIIBI

19. BueceHue 1 BIHECEHHE MHOXKUTEIIS U3-1I0J 3HAKa 2 BHOCUTD ¥ BBIHOCHTh MHOXKUTEIb U3-110J] 3HaKa KOPHS IPU YNPOILEHUU BbIPAKEHUMH, BBIYUCICHUU

KOpHSI U CPAaBHEHMU 3HAYECHUH YHCIIOBBIX BbIPAXKEHHH

20. JleficTBHs ¢ KBaJpaTHBIMU KOPHSIMHU 4 N a a
OcBo0okaTbcsl OT UPPALIMOHAIBHOCTU B 3HAMEHATeNAX Apodeil Buga —=, ————=. Bprunciiars

Jx Vb +4c

3HaUeHMs BBIPAKEHWH, COAEPKAIUX KBAaJpaTHblE KOPHH; BBINOJHATH 3HAKOBO-CHMBOJIMUYECKHE
JEUCTBUSA C MCHOJIb30BaHMEM O0O3HAUYEHHMH KBaJpPATHOTO KOPHA. YIPOLIATh BBIPAXKEHUs, COKpa-
1aTh JPOOHbIE BBIPAXKEHUs, COAEprKalllie KBaJApaTHbIC KOPHH

KonrponbHas pabota Ne 4. KBagpaTHble KOpHU 1

I'naBa 4. KBagpaTHble ypaBHeHUs! 21

21. Beizienenue nojgHOro KBajapara 2 Paznuuath 1poOHbIe U 1enble ypaBHeHus. OnpeenieHue CTeNeHH ypaBHEHHUs, IPEACTaBIEHHOIO B
BUJIe MHOTOWIeHa. PemaTe ypaBHEHHE pa3ioKeHHEM MHOTOYJIeHa Ha MHOXKUTEIH. PopMynupoBaTh
olpezeeHNe KBaAPaTHOTO ypaBHEHHs. BbLIessITh MOIHBIM KBaapaT ABywIeHa

22. PelnieHue KBaJpaTHOTO YpaBHEHUs B 00IIEM BHUJIE. 3 BeiBoauTh (hopMyny KOpHEH KBaJpaTHOrO ypaBHEHHs. PemiaTte KBajpaTHble ypaBHEHMsA. Pemrats

JuckpumuHaHT. dopMyna KOpHEH KBapaTHOTO ypaB- KBaJ[paTHbIE ypaBHEHMs ¢ mapamerpaMu. [locTpoeHue BBIMIPBIIIHON cTpaTterud Urpel. CocTaBiATh

HEHUsI OJI0K-CXeMy pelIeHHs] TMHEHHOT0 U KBaIPAaTHOTO YpaBHEHHS

23. Teopema Buera. Mcropust oTkpeiTust TEOpembl Bue- 2 HaGntonate 1 aHanM3upoOBaTh CBsI3b MEXKAY KOPHIMH U KO3 UIIMeHTaMH KBaIPpaTHOTO YPaBHEHHUSI.

Ta. dopMynupoBaTh U 10Ka3bIBaTh TeopeMy Buerta, a Takke o0paTHYIO TeopeMy, IPUMEHATh TEOPEMbI

ITpuBeneHHOE M HENMPUBEACHHOE KBAJJPAaTHOE ypaBHE- JUIsl pELIeHUs] YpaBHEHHUH U 3a/1a4

HHE

24. YacTHble cilyyad KBaJpaTHOTO ypaBHeHUs. [lonHbIe 2 KnaccudummpoBaTh kBagpaTHble ypaBHEHUs. Pemiate KBaJipaTHbIE ypaBHEHHS HOJIHbIE U HETIOJHBIE,

Y HETIOJIHBIE KBapaTHbIE ypaBHEHU. PopMysa KopHen 1o GopMyJie ¢ COKpAIEHHbIM AUCKPUMHHAHTOM

C COKpAILICHHBIM TUCKPUMUHAHTOM

25. 3amaun, NPUBOASIINE K KBaAPATHBIM YPAaBHECHUAM 4 Pemrate TeKCTOBBIE 331241 aNTreOpandecKuM CIOCOOOM: MEPEXOUTh OT CIOBECHOM (OPMYINPOBKU

YCIIOBHSA 3a/1a41 K anre0pandeckoil MOAEH IyTeM COCTABJICHUS yPaBHEHUS; PelIaTh COCTABICHHOE
ypaBHEHHUE; UHTEPIPETUPOBATH pe3ynbTaT. CTPOUTh MOJIENH K 3a7adam, MOIb3YsCh MPAKTUKYMOM
110 PENICHHIO TEKCTOBBIX 33/1a4. Y CTAHABIIMBATh COOTBETCTBUE MEXKAY TEKCTaMH 33/1a4 M MaTEMATH-
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YCCKHMHU MOJCISIMU, OOBACHSATH TOTOBEIE MOJCIIN K 3aga4aM

KonTponbnas padota Ne 5. KBagpatusie ypaBHEeHUs 1

26. Pemenue cucrteM ypaBHEHUH clIocoOOM I0JICTa- 3 Omnpenensrts, ABISETCA JIM Iapa YUCENl PELICHUEM YPAaBHEHMs C IBYMs NEPEMEHHBIMH; IIPHUBOAUTH

HOBKH IIPUMEPBI PEIICHUH yPaBHEHUH C ABYMS IEPEMEHHBIMU. CUCTEMBI yPaBHEHHUI.
Omnpenensrs, ABISETCA JIM Napa 4YMCel PEHICHUEM CHCTEMBbl YpPaBHEHHMU. BBIACHATH, ABIAIOTCS JIN
CHCTEMBbl ypaBHEHU paBHOCHJIBbHBIMU. PermaTh cucTeMbl ypaBHEHUH CIIOCOOOM CIOXKEHHMS, CIIOCO-
O0OM MOJCTaHOBKHM, IO TeopeMe Buera. PemaTs 3amaun, cBozasiiuecs K COCTaBIEHHIO CUCTEMBI, B
KOTOPBIX OJJHO U3 YPAaBHEHUI HE SIBISETCS JIMHEHHBIM

27. Pemienue 3aa4 ¢ MOMOILBIO CUCTEM YpaBHEHUH 3 Pemrate TeKCTOBBIE 3a/1a4M aNreOpandyecKuM CIOCOOOM: NMEPEXOJUTh OT CIOBECHOM (OPMYJINPOBKU
YCJIOBHUS 33J]a4 K anredpandeckoil MO/eH IyTeM COCTaBJICHUs yPaBHEHUS; pellaTh COCTABICHHOE
ypaBHEHHUE; HHTEPIIPETUPOBATh PE3YNIbTaT

KonTponbaas padota Ne 6. KBajgpatHbie ypaBHEeHUS 1

I'nasa 5. BepositHOCTH 7

28. Brruucnenue BepositHocTeld. KomOGunaTopuka. 3 HaxonuTh BEpOSATHOCTH CIydalHBIX COOBITHH Ha OCHOBE KJIACCHYECKOTO OIPENeNICHHsI BEPOSITHO-

Knaccuueckast ¢popmyia BEpOSITHOCTU CITy4alHOTO CO- ctu. Pacrio3HaBaTh 3a7au Ha BBIYMCIICHUE YUCIIA NIEPECTAHOBOK, pa3MELICHUH, COUeTaHUN U MpU-

obrTHs. [paBmiio npoussenenus. @opmyiibl ymcia rne- MEHSTh COOTBETCTBYIOLIHNE (YOPMYJIBI.

PECTAaHOBOK, pa3MELICHUN, COYETAHUN Pemrate 331241 Ha HAX0XK/JICHUE BEPOSITHOCTEN COOBITUI C IPUMEHEHHEM KOMOMHATOPUKHU

29. BeposTHOCTh BOKPYT Hac. MaremaTrndeckas CTaTH- 3 W3BnexkaTh nHGOPMALKIO U3 TAOJIUI] U JUArPaMM, BBITIOJIHATH BBIYUCIICHUS 110 TAOJINYHBIM JAHHBIM.

ctuka. McnbiTanus, yacrora ucxona. 'eomerpuyeckoe OmnpenensaTs N0 AuarpaMMaM HauOOJbIINE U HAUMEHBIINE JaHHbIE, CPaBHUBATH BeIW4MHBL. Opra-

OIIpEeJIEJIEHUE BEPOSTHOCTH HHU30BBIBaTh MH(OPMALIMIO B BUAE TaOIMIL], CTOJOYATHIX M KPYTrOBBIX AMArpaMm, B TOM YHCIIE C I10-
MOIIbI0 KOMIIBIOTEPHBIX Nporpamm. Haxoaute reomerpudeckue BepossTHOCTU. [IpoBoauTts cirydaii-
HbIE€ DKCIIEPUMEHTHI, B TOM YHCJE C MOMOILBI0 KOMIBIOTEPHOIO MOJEIUPOBAHMS, HHTEPIPETUPO-
BaTh UX PE3YyJIbTaThl. BRIYHUCIATE 4aCTOTY CIIydailHOrO COOBITHS; OLIEHMBATH BEPOSITHOCTH C IOMO-
IO YaCTOThI, NOJTYYEHHON ONBITHBIM IIyTeM

KontponbHas pabota Ne 7. BeposiTHOCTD 1

I'naBa 6. [loBTOpenue 17-3=14

30. Yncna u ynCcI0BbIe BBIPAXKEHUS 4-1=3 | BoluucnaTh 3HaU€HMs BBIPAXKEHHUH C MCIOJIB30BAHUEM PALMOHAIBHBIX YHMCEIN, CTEIIEHEH C IeIbIMU

31. PanmonanbHble BelpaxkeHus. Mctopus pa3BuTHs 4-1=3 | mokaszaTesIMM, KBaJPaTHbIX KOPHEH, peIllaTh TEKCTOBbIE 3a7jauu

HOHSATHSI CTENEHU C LEJIBIM OKA3aTEIEM.

32. KBagpaTHble KOpHU 4

33. KBagparHble ypaBHEHUS 4-1=3

HToroBast KOHTpoJIbHas paboTa 1

Bceero 102
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I'eomeTpus, 8 kiaace

KoauuecTrBo yacoB
Ne i/ Paszgen
ABTOpCKasi IpOorpamMma Pabouas nporpamma
1 ['aBa 5. YeThlpexyroibHUKU 14 14
2 ['naBa 6. [Tnomans 14 14
3 ['naBa 7. [TonoOHBIE TPEYTOIBHUKH 19 19
4 ['naBa 8. Oxpy>XHOCTB 17 17
5 [ToBTOopenue. Pemenue 3amau 4 4
HUroro 68 68
I'eomerpus, 8 kiace (68 yacos, 5 KOHTPOJIBHBIX pabOT)
Coaep:xkanue If::;::) XapakTepucTHKA BUAOB AeATEJbHOCTH YYeHUKA
I'naBa 5. YeTbIpexyroJbHUKHU 14
MHOTroyrojabsHUKHI 2 OOBSCHSTH, YTO TAKOE JIOMaHasi, MHOTOYTOJILHHK, €r0 BEPIIMHBI, CMEKHBIE CTOPOHBI, IUArOHaJN, H300pakaTh U pacro-
[TapannenorpamMm u Tpamnemus 6 | 3HaBaTh MHOTOYTOJBbHHUKH Ha YEPTEKaxX; MOKa3bIBaTh AJIEMEHThl MHOTOYTOJIbHHKA, €T0 BHYTPEHHIOIO U BHEIITHIOK OOJIACTH;
HpHMOYFOJ'IBHI/IK, p()M6’ KBaJpar 4 (bOpMyJII/IpOBaTL OIIPEACJICHHUE BBIIIYKJIOIO MHOT'OYT'OJIbHHKA, 1/1306pa>1<aTI> 1 pacCrio3HaBaThb BBIMYKJIbIC U HEBLIITYKIIbIC
Peruenue 3a1a4 1 | MHOrOYrONBEHHUKH; POPMYJIUPOBATH U JOKA3bIBATH YTBEPKICHHUS O CYMME YIJIOB BBIIYKJIOTO MHOTOYTOJIBHUKA U CYMME
€ro BHEIIHUX YIJIOB;, OOBSCHSATh, KAKUE CTOPOHBI (BEPIIMHBI) YETHIPEXYTOJILHUKA HA3BIBAIOTCS MPOTHBOIOIOKHBIMHY,
(bopMyIIMpoBaTh ONpENeNICHNs MapajiesorpaMMa, Tpareyuy, paBHOOEIPEHHON U MPsIMOYTOJIbHOM Tpamnenui, Ipsmo-
yrojbHUKa, pomMOa, KBajapaTa; W300pakaTh W PACIO3HABATh 3TH YCTHIPEXYTOJBLHUKY, (OPMYIHPOBATH M JOKA3bIBATH
Konrponsnas pabora Nel. Yerwipex- | | yrEepKnecHus 00 MX CBOMCTBAax M MpPU3HAKaX; pelaTh 3aJa4 Ha BBIYKCIICHHUE, JOKa3aTENILCTBO U MIOCTPOCHHE, CBSI3aHHBIC
YTOJBbHUKH C 9TUMH BUJIAMH YETHIPEXYTOILHUKOB; OOBSICHATH, KaKHe JBE TOYKH HA3bIBAIOTCS CUMMETPUYHBIMH OTHOCHTEIBHO TPSIMOM
(TOYKM), B KaKOM ciydae (Urypa Ha3bIBaeTCs CHMMETPUYHONW OTHOCHTENHHO NPSIMOM (TOUYKH) M UTO TaKOe OCh (LIEHTP) CUM-
MeTpHuu (PUTYpBI; TPUBOIUTD MPUMEPHI (PUTYP, 00JIATAIOIINX OCEBOH (LIEHTPAIBHOW) CUMMETPHEH, a TaKXKe PUMEPHI
0CEBOM M IIEHTPAILHOW CHMMETPHHU B OKPY’KalolIel 00CTaHOBKE
I'nasa 6. [lnomanb 14
[Tnomaap MHOTOYTOJIBHUKA 2 OOBSICHSTh, KaK ITPOU3BOIUTCS M3MEPEHHE TUIOIIA/ICH MHOTOYTOJIbHUKOB, KAKME MHOTOYTOJIbHUKU HAa3bIBAIOTCS PABHO-
[Mnomanun  mapamienorpamMma, — Tpe- g | BEMKUMH H KaKHE PABHOCOCTABICHHBIMH; (bopMyIHpOBaTH OCHOBHBIE CBOIMCTBA TUIONIACH U BBIBOJUTH C X MTOMOIIBIO
YroJbHHUKA U TPaNeluu (dopMyIBI TUIONIAJICH MPSIMOYTOJIbHUKA, MapajiesiorpaMMa, TPEYTroIbHUKA, Tparnenun; GOpMYIUpOBaTh U JOKA3bIBATH
Teopema [Iudaropa 3 | TeopeMy 00 OTHOILICHUH ILIOLIAJICH TPEYrOJILHUKOB, HMEIOIIHX M0 PAaBHOMY YTITy; (DOPMYIIMPOBATh U TOKA3bIBaTh TEOPe-
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Pemenue 3amau 2 My IIudaropa u o6patHyto eit; BBIBOaUTH (hopmyiy I'epoHa 1is IIoImaay TpeyrojibHUKa; peliaTh 3a1a41 Ha BbIYMCIICHHE U

Kontposnbnas padora No2. [lmomanp 1 JI0Ka3aTeIhCTBO, CBSI3aHHBIC C (hopMyJiaMH IrIomaaen u teopemoii ITudaropa

I'naBa 7. [logo0HbBIE TPEYTOJBLHUKH 19

Omnpenenenne MOJOOHBIX TPEYrOJIbHH- 9 OOBACHSATH MOHATHE TPOIIOPLHOHAIBHOCTH OTPE3KOB; (POPMYyIHPOBATH ONpeNesIeHHs] MOJOOHBIX TPEYTOJbHUKOB M KO-

KOB a¢duiperTa moaooust; GopMyIMpoBaTh M TOKa3bIBATH TEOPEMBI: 00 OTHOIICHUH TUTOIIAICH ITOI0OHBIX TPEYTOJILHUKOB, O

[Ipu3Haky Mo00us TPEYroJbHUKOB 5 | npu3Hakax mogo0usi TPEYTrOJIbHUKOB, O CPEeIHEH JMHUU TPEYrojbHHKA, O MEPeCceYeHNH MeUaH TPEYroiIbHHUKA, O Mpo-

Kontponbnas pabora Ne3. IlomoOHbIe 1 MTOPIMOHATILHBIX OTPE3KaxX B MPSIMOYTOJILHOM TPEYrOIbHUKE; OOBSCHSATH, YTO TAKOE METOJ MOA00us B 3a/1a4ax Ha TOCTpOe-

TPEYTrOJIbHUKHI HUE, U MPUBOAUTH MPUMEPHI MPUMEHEHUS 3TOT0 METOA; OOBSICHATH, KAK MOKHO HMCIIOJIb30BATh CBOIMCTBA MOI00HBIX

HpI/IMCHeHI/Ie 1o H06H51 K JI0Ka3aTeIbCTBY 7 TPEYTOJIbHUKOB B U3MEPUTCIIbHBIX pa60Tax Ha MECTHOCTH, O6'I)SICH51TI), KaK BBECTU IIOHSTHUC HOI[O6I/I§I U TIPOU3BOJIbHBIX

TEOpeM U PElIeHHIO 3a71a4 ¢buryp; GopMynrpoBats omnpeneneHnue U WITIOCTPUPOBATH MOHSITHS CHUHYCa, KOCHHYCa ¥ TAHTEHCA OCTPOTO YIJIa MpsSMO-
YTOJBHOTO TPEYTOJIbHHUKA; BHIBOJUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO M 3HAYCHUS CHHYCa, KOCUHYCa M TaH-

CooTHolIeHH MEXKAY CTOPOHAMHU U yI- 3 reca s 30°. 45°. 60° 5 .

yrioB 30°, 45°, 60°; pemaTh 3a1a4u, CBI3aHHBIE C 1MO100MEM TPEYTOJIBHUKOB, JJIs1 BBIYMCICHUS 3HAYCHUI

JTAMH HIPAMOYTOIIBHOTO TPEyroJIbHUKA TPUTOHOMETPHIECKHX (DYHKIIMIA HCTIOIH30BATh KOMITBIOTEPHBIE IPOTPaMMBbI

Kontponbraast pabora Ne4. [TomoOHbIe 1

TPEYTrOJbHUKH

I'naBa 8. OKpy:KHOCTH 17

KacarenbHas K OKpYKHOCTH. 3 | UccnenoBaTh B3aMMHOE PacmoIOXKEHHE MPSIMOM U OKPYKHOCTH; (POPMYIHPOBATH OMpeeNIeHHE KacaTeIbHON K OKpYX-

LleHTpasibHbIE 1 BIUCAHHBIE YTJIbI 4 HOCTH; (hOPMYJIMPOBATH U JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelbHOM, O MpU3HAKe KacaTeJbHOM, 00 OTpe3kax Kaca-

UYerblpe  3aMeUarelbHbE  TOYKH  Tpe- g | TeMBHBIX, IPOBE/ICHHBIX H3 OJTHOM TOYKH; (POPMYITUPOBATH MOHSITHUSI IEHTPAJIHHOTO YIJIA U TPayCHON MEPHI IyTH OKPYXK-

YrOJILHUKA HOCTH; ()OPMYIIUPOBATH W JOKAa3bIBaTh TEOPEMBI: O BIMCAHHOM YTIJI€, O TPOU3BEJCHUHU OTPE3KOB MEPECEKAIOLIMXCS

BriicaHHasi ¥ ONMKMCAHHAS OKPYKHOCTH 4 | xopn; GpopMyIHpOBaTh M JOKa3bIBATH TEOPEMBI, CBS3aHHBIC C 3aMeyaTeIbHBIMU TOYKAMU TPEYTOJIbHUKA: O OUCCEKTpHCE
yIiia U, KaK CIIEACTBUE, O MEPECEUCHUN OUCCEKTPUC TPEYroJIbHUKA; O CEPEMHHOM MEPIECHANKYIISIPE K OTPE3KY U, KaK
CJIC/ICTBHE, O MEPECCUCHUN CEPEANHHBIX MEPIICHIUKYISIPOB K CTOPOHAM TPEYTOJILHUKA; O MIEPECEYCHNH BBICOT TPEYTOJIb-
HHKa; ()OPMYIIUPOBATh ONPEACIECHUsI OKPY>KHOCTEH, BIIMCAHHON B MHOTOYT'OJIBHUK M OIMCAHHOW OKOJIO MHOTOYT'OJIbHU-
Ka; GOpMyIHPOBATh U JOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH, BIIMCAHHOW B TPEYTOJILHHK; 00 OKPYXHOCTH, OITUCAHHOMN

Pemernne 3anad 2 OKOJIO TPEYTOJIbHHUKA; O CBOMCTBE CTOPOH OIMMCAHHOTO YETHIPEXYTOJbHUKA, O CBOWMCTBE YIJIOB BITMCAHHOTO YETHIPEX-
YTOJILHUKA; PeIIaTh 3a/Ia4K Ha BEIYKCIICHNE, TOKA3aTEeILCTBO U MOCTPOCHHE, CBSA3aHHBIE C OKPYKHOCTHIO, BIUCAHHBIMHU 1
OIMMCAHHBIMH TPEYTOJILHUKAMHU M YETHIPEXYTOJIbHUKAMU; FCCIIEIOBATH CBOMCTBA KOH(HUTYPAITHiA, CBSI3aHHBIX C OKPY/KHO-
CTBIO, C TIOMOIIHIO KOMIIBIOTEPHBIX MTPOTPAMM

KonTponbnas padota NeS. OkpyKHOCTb 1

IToBTOpenue. Pemenue 3axaq 4
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Auredpa, 9 kiaace

No n/ut Pa3)1e_r] KoanuecTBo 4acoB
ABTOpCKasi nporpamMmma Pabouyas nporpamma

1 HepaBencraa 23 23
2 KBagpatuunast GpyHKIus 23 23
3 Kophu n-i crenenu 13 13
4 [Iporpeccuun 21 21
5 DJIEMEHTBI TEOPUU BEPOSTHOCTEN U CTATUCTUKHU 7 7
6 [ToBTOpeHUE 15 15

HUroro 102 102

Adareopa, 9 kiaace (102 gaca, 10 KOHTpOIBHBIX paboT)
Cornacno aBropckomy mianuposanuto I.K.Mypasuna u np. Ha u3ydenue anreopsr orBoautcst 105 wacos. s peanmzanuu nporpammsl 3a 102 vaca co-

KpaicHO 3 qaca, IpeAyCMOTPCHHBIC Ha ITIOBTOPCHUC.

Koa-Bo
Coz[ep)lcalme 9ACOB XapaKTepMCTmca BHUI0B 1€ATCJIbHOCTH YYCHUKA
I'naBa 1. HepaBencTBa 23

1. O0mume cBoiicTBa HepaBeHCTB. HepaBeHCTBO Tpe-
yrosibHUKa. CBOMCTBA YHCIOBBIX HEPABEHCTB. Jloka3a-
TEJILCTBO COOTHOILICHHS MEXy CPEAHUM apupMeTnde- 3
CKUM H CPEHUM T'€OMETPUYECKUM JBYX MOJOKHUTEIb-
HBIX YHCEeT

dopmynupoBaTh U JOKa3bIBaTh CBOMCTBA YHMCIIOBBIX HEPAaBEHCTB (CJIIOKEHHE W YMHOXKEHHE Ha YHC-
J10); WUTIOCTPUPOBATh MX Ha KOOPAMHATHOM MpsiMoi. [IpMMEHsATh CBOWCTBA HEPABEHCTB B XOJ€ pe-
IEHUS 3a/1a4 U 1I0Ka3aTeIbCTBA HEPABEHCTB

2. CBoiicTBa HEPaBEHCTB, 00€ YaCTH KOTOPHIX HEOTPH-
[aTEJbHBI

CDOpMy.]'H/IpOBaTI) 1 A0Ka3bIBATb CBOMCTBA YUCIIOBBIX HCPABCHCTB (YMHO)KGHI/IC, JACJICHUC, BO3BCIACHHUC
B KBaJpaT, U3BJICUCHUC KBAJAPATHOI'O KOPHA U3 HCPABCHCTB, 00e JacTtu KOTOPBIX HeOTpI/IHaTCHBHBI);

3 | WUTIOCTPUPOBATh UX HA KOOPAMHATHOM MPsIMOW. Y MHOKaTh HEPABEHCTBA, BO3BOJAMUTH B KBAApAT, W3-
BJIEKaTh KOPEHb W3 HEPABEHCTB, 00€ YacCTH KOTOPHIX HEOTpHIATEIbHBI. [IpuMeHsTh CBOICTBAa Hepa-
BEHCTB B XOJI€ PEIICHUS 3aa4 U JIOKA3aTeIhCTBA HEPABCHCTB
KonTponbnas padota Ne 1. HepaBeHcTBa 1
3. I'panunsl 3HaueHW BennyrH. [IpubImKkeHHbIe 3Ha- 2 OueHuBaTh pe3ysbTaThl BbIUMCICHUNA. HaxonuTe rpaHuilbl BETWYMH C YKa3aHHOM TOYHOCThIO. Mc-

YCHUS BCIIMYNH, BCPXHAA U HOKHAS I'PaHUIIbI 3HAYCHUU

IMOJIb30BATH PA3HBIC (I)OpMBI 3alluCHu HpI/I6J'II/I)KeHHBIX 3HAQUCHUN BEIMYUH. BBITIOIHATH MNPUKUIOKY U
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BCJIMYHMH, OICHKA 3Ha‘{eHI/If/'I BCJIMYMH, OprFJIeHI/IC C
HEJIOCTATKOM U C U30BITKOM

OIIEHKY pe3yJIbTaTOB BEIYUCIICHUM.
PaboTtaTh cO cipaBOYHUKAMH

4. AGcomoTHas U OTHOCUTENIbHAS MOTPEIIHOCTh MIPU-

Haxoautb abCOMOTHYIO U OTHOCUTENBHYIO MOTPEIIHOCTD MPUOIMKEHHUS.

OnmKeHust 2 | Ucnonb3oBath paszHbie (GOPMBI 3aMUCH TPUOIMKEHHBIX 3HAUEHHI; AeTaTh BHIBOJIBI O TOYHOCTHU TPH-
OJMDKEHHS 110 UX 3aITUCH. BBIMOIHATH BEIYMCIIECHHSI C PEATbHBIMU TaHHBIMU
5. IlpakTuyeckue mprueMbl MPUOIMKEHHBIX BBIYHCIIC- 2 HaxosxaeHne TOYHOCTH BBIYHCIICHHUS CYMMBI U IPOU3BEIEHHSI, TOYHOCTH BBIYMCIICHUH 110 popMyam.
HUil. TOUHOCTH BBIUYMCIIEHHS CYMMBI U IPOU3BEICHMS Penienne npakTUYECKHX 3a4a4 C ONPEIEICHUEM TOYHOCTH BBIYUCICHUI
KonTponbnas padota Ne 2. HepaBencTtna 1
6. JIuneiinble HepaBeHCTBa ¢ 0/1HON NiepeMeHHON. He- Pacnio3HaBaTh HEpaBEHCTBA IEPBOM CTENEHU C OJHUM HEM3BECTHBIM U JIMHEHHBbIC HEpaBeHCTBA. Pe-
PaBEHCTBO, PABHOCWIBHBIE HEPABEHCTBA, YUCIOBBIE 3 | warth JIMHelHble HepaBeHCTBA. V300paxarh U 3alMChIBaTh MHOKECTBO PEIICHUH HEpaBeHCTBA C I10-
IPOMEXKYTKH, IMHEHHOE HEPABEHCTBO MOILBIO YUCJIOBBIX IPOMEKYTKOB. Perarh 3a1aun, CBOASIIMECS K PELICHHUIO IUHEHHBIX HEPABEHCTB
7. Cuctembl TMHEWHBIX HEPABEHCTB C OJJHON IIEpEeMEH- Pemath cuctembl TMHEHHBIX HEPABEHCTB; 3alIUChIBATh MHOKECTBO PEIICHUH C TOMOILIBIO YHCIOBOTO
HOM. PerieHne cucteMbl HEPaBEHCTB, PEIIUTh CUCTEMY 3 | MPOMEXYTKA; OTMEHATh MHOKECTBO pelIeHni Ha KOOpAMHATHOM npsAMoil. Pemarts 3anaun, cBoasiu-
HepaBeHCTB. O003HAUCHHS U Ha3BaHUS YUCIIOBBIX MPO- €Csl K PELLEHHUIO CUCTEMbI IMHEHHBIX HEPABEHCTB
MEXYTKOB
8. PemieHnie HepaBeHCTB METOAOM MHTEPBAIOB Pemats HepaBeHCTBa METOIOM MHTEPBAJIOB. HaxoIuTh MOJI0KUTEIbHBIE U OTPULIATENIBHBIE 3HAUCHUS
2 byHKIMY, 001aCTH ONpeAeIeHNs] KBaJpaTHbIX KOPHEH.
Pewamv nepasencmea, codepacawue HeusgecmHoe noo 3HAKOM MOOYIs

Kontponbnas padora Ne 3. HepaBeHncTBa 1

I'maBa 2. KBaaparnunas pyHKIust 23
9. KBagpaTHble ypaBHEHUS U YPaBHEHUS, CBOAUMBIE K Pemate kBasipaTHbIE YPaBHEHUS U yPaBHEHUS, CBOIUMBIE K KBaJAPATHBIM, U UX CUCTEMBI
KBaJIpaTHbIM. YpaBHEeHMs N-ii creneHu. Pemenue ypas- 2
HEHMSI pa3I0KEHUEM Ha MHOYKUTEIH, 3aMEHOU nepe-
MeHHOW. bukBaipaTHble ypaBHEHHUs
10. Llenpie KOPHU MHOTOYJICHOB C LEIBIMH KO PHIIU- Pewamy ypasnenus cmenenu eviuie 6mopou ¢ nomowuvio cxemol I opnepa
E€HTaMU 2
Kopuu muorousiena. Cxema ['opuepa
11. Teopema be3y u cnencreue u3 Hee 2 | Pewamb ypasreHuss cmeneHu vluie 8Mopotl ¢ nomowwto cxemwvl 1 opnepa u meopemul bezy
12. Pa3no)xeHue KBaJpaTHOTO TPEXUWIEHa HA MHOXKUTE- 2 PackianpiBaTh KBaIpaTHBIN TpexwieH Ha MHOUTeU. Cokpamars Jpoou.
M Pemate ypaBHEHMsI U HEPAaBEHCTBA Pa3I0KEHUEM KBAJIPATHOIO TPEXWIEHA HA MHOXKUTEIIN
KonTponbnas padota Ne 4. YpaBHeHus1, CBOJUMBIE K 1

KBaJApaTHBIM
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13. I'padux dyHKIHMHK y=ax”

Crpouts rpaduk GyHKIEHE y=ax’. VICIIONB30BaTh KOMIIBIOTEPHBIE TPOrPAMMBI JUTS TTOCTPOCHHS Ipa-
¢bukoB (YHKIMHA, ISl UCCIeTOBAaHUS MOJOXKEHHUS Ha KOOPAUHATHON TUIOCKOCTU TpaduKoB (QYyHKIUI
y=ax® B 3aBUCUMOCTH OT 3Ha4YeHHMI Ko3]duimenta a. OnmuceiBath cBoiicTBa GyHKIUU. [lo rpaduky

2 HAXOJIUTh HAHOOJbIINE U HANMEHBIINE 3HAYCHHUS, TPOMEKYTKHA BO3pACTaHUS U YOBIBaHUS, OCH CHUM-
MeTpuH (YHKIUH, pelIaTh COOTBETCTBYIOIINE YPAaBHEHUS U HEpaBEeHCTBA. Pemars 3a1aun ¢ Gpusmnye-
CKHM U T€OMETPUYECKHM COIEPKaHUEM
14. Tpaduk byHKIHH y=ax*+bx+c Pacrio3naBaTh BBl M3ydaeMbix (pyHKIMH. [Toka3piBaTh CXeMAaTHYECKU PACIIONIOKCHHE HA KOOPIH-
HATHO# TIOCKOCTH rpadukoB (yHKUHil Buga y=ax’+bx+c. CTpouTs rpaduk KBagpaTHIHON (BYHK-
II1M, OIIMCHIBAaTh €€ CBOWCTBA. Pacmo3HaBaTh JMHENHHbIC U KBaJpaTHbIC HEPABEHCTBA C OJJHUM HEU3-
g | BECTHBIM. Pemath KBaJgpaTHbIE HEPABEHCTBA C MCHOJIb30BAHUEM rpaduKa KBaJpaTUYHOW (YHKLIUU
WIN C TIOMOIIBIO ONpEIeIeHUs] 3HAKOB KBaIPaTHOrO TpeXwieHa Ha MHTepBajiax. Mcroap30BaTh KOM-
IBIOTEPHBIE MPOrPaMMBbl AJIS TOCTPOEHUS TpaUKOB M3YYEHHBIX (YHKLUH, U1 HCCIIeOBaHUS UX
MOJIO’KEHUST HAa KOOPJMHATHOM TNIOCKOCTH B 3aBUCUMOCTH OT 3Ha4Y€HUH KodduimeHToB. Moaenupo-
BaTh peaJibHbIE 3aBHCUMOCTH C MOMOIIBIO (OPMYIIBI U TpaduKa KBaApaTUIHOW (HYHKIUU
15. Uccnedosanue keadpamuozo mpexuiena 2 | Pewamv 3a0anus ¢ napamempom, c800UMUECs, K PEUUEHUIO K8AOPAMHBIX YPAGHEHUI U HEPABEHCE
16. I'paduyeckoe perieHre ypaBHEHUN U UX CUCTEM. Dopmynuposams onpeoeneHue OKpy’CHOCMU depe3 eomempuyeckoe mecmo moyek. Haxonute pac-
["'eomeTpryeckoe MECTO TOUEK IUIOCKOCTH. PaccTosiHue 4 CTOSIHME MEXKAY ABYMS TOUKaMHU KOOPJIMHATHOW MI0CKOCTH. CTPOUTH OKPYXHOCTb. CTpOUTH Tpaduk
MEX]Y IByMsI TOUKaMHU KOOPJMHATHOM IJIOCKOCTH. YpaBHEHHUs C IByMs [IEpEMEHHBIMU. PemaTs cucTeMsl ypaBHEeHUi rpaduyeckuM crocooom
VY paBHEHHE OKPYKHOCTH
17. Ilapabona u cunepbona kax eeomempuieckue me- Dopmynuposams onpeoenenue napadovl u 2Unepoovl uepes 2eoMempuyecKoe Mecmo moyex.
cma moyex 3anuceiBaTh ypaBHEeHUE runepOoisl 1 napadossl. CTpouTs rpaduKu ypaBHEHHN Mapadosbl U TUIep-
60:161. MoIeNTMpOBaTh peaIbHBIE 3aBUCUMOCTH C TIOMOUIBbIO (hOpMYIT U rpaduKOB apadoIbl ¥ TUTIEp-
00J1bI
18. Onnunc. Kownyc, yceuenmnwiil KOHyc, S1IUNC. Dopmynuposams onpeoeneHue dINUNCA Yepe3 2e0MempuiecKoe Mecmo mouex.
3anuceiBaTh ypaBHeHue ssutunca. CTpouTs rpaduky ypaBHEHUHN 3iuturca. MoenupoBaTh peaibHble
3aBHCHUMOCTH C TIOMOIIBIO (hOpMYJIbI M rpadKa IUTUICa
KontponbHas pabora Ne 5. KBagpatuunas QyHKIms 1
I'naBa 3. KopHu N-it crenenn 13
19. OyHKIWS y=x° 1 Crpouts rpaduk GYHKIMK y=X", OUCHIBATH Er0 CBOMCTBA
20. ®dynkuus y=x." YeTHas u HedeTHass QYHKIHMSL. Pacnosnasath Buabl QyHKImi y=x". [ToKa3pIBaTh CXEMATHUECKH PACIIONOKEHHE HA KOOPIMHATHOM
3 | mmockocTn rpaukoB cTeneHHbIX QyHKUuid. CTpouTh rpaduKu U3ydaemblx (QyHKIHMI, OMUCHIBATh UX

cBoiicTBa. Haxonuth 3HaueHHMs CTENEHHOM (YHKIMH C IMOMOIIBI0 HMHXEHEPHOTO KaJlbKYJATOpA.
DopmMynupoBaTh OIpeaesieHHe YeTHOM M HeueTHOW (yHKimu. Mcnoap30BaTh KOMIBIOTEPHBIE MPO-
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rpaMMBbl JJisl TIOCTPOCHUS TpaduKoB (DYHKIUH, A MCCIAEAOBAHUS IMOJIOKEHUS HAa KOOPAWHATHOU
TUIOCKOCTH rpaukoB (PyHKIMH B 3aBUCUMOCTH OT 3HaYCHHH KOd(h(UIIMEHTA MPONIOPLUHUOHATEHOCTH

21. Tlonsitue kopHs N-u ctenenu. KBaapaTHblil KOpEHb,
KyOmueckuii KOpeHb, KopeHb N-u creneHu. [lokazarens

Dopmynuposams onpeoeieHue apugmemuyeckoeo KopHsa N-u cmenenu. Haxooums 3nauenus cme-

NEeHHOU PYHKYUU C NOMOWBIO UHICEHEPHO20 KANbKYasamopd. Pacnosnasams 6uovr pynxyuii 'y =4/ X.

CTCTICHH KOpHA 3 Iloxasvieams cxemamuuecku pacnonodcenue Ha KOOPOUHAMHOU NIOCKOCMU 2pagurkos KopHeu N-i
cmenenu. Pewiamv uppayuonanvhvle ypagHeHus
22. dyHKums Y = /X u ee rpaduk. B3aumHo o6paTHbIe Pacnosznasame euovl uszyuaemvix ynxyuii. [lokasvieams cxemamuyecku pacnonodiceHue Ha Koopou-
dyrim, OyHKIIH Y = JXu y= 3/x HamHou naocKkocmu 2paguxos ynkyuii euda Yy = VX . Cmpoums epaghuxu usyuaemvix Qynkyu,
2 | onuceieams ux ceoticmea. Mooenupoeams peanvhbie 3a6UCUMOCTIU C NOMOWbIO HOPMYIL U 2PAPGUKOE.
Hcnonvzoeams komnvlomepuvie npocpammel 0isi ROCMPOEHUs 2pAPUKO8 GYHKYUL, 05 UCCIe008aHUSA
NOJNIOJHCEHUSA HA KOOPOUHAMHOU NIOCKOCMU 2pAPUKO8 PYHKYULL 8 3a8UCUMOCTU OM 3HAYEHULl KO-
Quyuenma nponopyuoHatLHOCMu
23. CBolicTBa apupMeTHIECKUX KOpHEH Dopmynuposams ceoticmea apugpmemuueckux KopHei N-i cmenenu. 3anucvieams KopHu N-ii cmene-
3 | Hu 6 6ude cmenenu c Opobuvim noxazamenem. Cpagnueamo 3naueHus KopHeil. Boinocums u énocumso
MHOdCUMENb NOO 3HAK KOpHA. HICKIouamb uppayuoHaibHoCms 8 3SHaMeHamene
Kontponbnas pabota Ne 6. Kopuu n-it crenenu 1
I'nasa 4. [Iporpeccun 21
24. TlocnenoBatenbHOCTH U QyHKIMU. [ToHsATHE UnC- [TpuMeHATh MHIEKCHbIE 0003HAYEHHs, CTPOUTH PEUYEBbIE BHICKA3bIBAHUS C HCIIOIb30BAHHEM TEPMHU-
JIOBOH MOCJI€I0BATEIbHOCTH, WIEHA M0CIEA0BaTEIbHO- HOJIOTHH, CBA3aHHOM C TMOHATHEM I0CIEJOBATEIbHOCTH. BBIUMCIATH uleHbI MOC/IEN0BATEILHOCTEH,
cti. CriocoObl 3aJjaHus MOCJIE0BATENILHOCTH, TIEpe- 4 | 3agaHHBIX (popMysoi N-ro wieHa. YCTaHABIMBAaTh 3aKOHOMEPHOCTh B MOCTPOEHHU MOCJIEA0BATEIb-
YHCJIEHHEM 3JIEMEHTOB, PopMyIoii obero wieHa. [1o- HOCTH U 3aNuChIBaTh (popMyIly OOLIEro uiieHa, eCiii BBIITUCAHBI IEPBbI€ HECKOIBKO ee uieHoB. [Ipu-
CJIeI0BATENILHOCTh BO3pacTaollias, yoblBaromas BOJMTH NPUMEPHI yObIBAIOLIEH 1 BO3pACTAIOIIEH OCIEA0BATEIbHOCTH
25. PexyppeHTHbBIE TTOCTIEI0BATENBHOCTH. Ynca BbI4ucnsTh 4ICHBI MOCIIEI0BATEIbHOCTEHN, 3aJaHHBIX PEKYPPEHTHON (QopMyson. YcTaHaBIMBATh 3a-
duboHauum, 30JI0TOE CEUEHUE 2 | KOHOMEPHOCTh B IOCTPOCHHUH IOCIEI0BATEIbHOCTH U 3alUCHIBATh PEKYPPEHTHYIO (GOpPMYIy, eciu
BBINKCAHbI NIEPBbIE HECKOJIBKO €€ YJICHOB
26. Onpenenenue nporpeccuil. Apupmernieckas u Pacrnio3HaBaTh U pa3nuyaTh ApUPMETHUECKYIO U TEOMETPHUECKYIO ITPOTPECCUU TPH Pa3HBIX CIIOCOOax
reoMeTpuyecKas Iporpeccuy, pa3HOCTh apupmeTnye- o | 33namus. Jloka3bIBaTh, YTO MOCJIEAOBATEIBLHOCTD, 3aJaHHAs IEPEUUCICHUEM 3JIEMEHTOB HIH GOpMYy-
CKOM Iporpeccuu, 3HaMeHaTellb TeoOMeTpUYecKas po- JI0i 00LIero 4jieHa sBIseTcs apuGMETHUECKON UIM TeoMeTpuUYecKoi nporpeccueil. Pemats reomer-
rpeccuu pHUECKHUE 3a]1auu
27. ®opmyrna N-To YjeHa MPOrpeccuu BbIBOOUTE Ha OCHOBE JOKAa3aTENIbHBIX pacCykAeHUil (GopMyibl 0OIero uwieHa apu(pMeTHUecKor u
3 reoMeTpuuecKoi mporpeccuil. Pemars 3amaum ¢ ucnosnb3oBaHueM 3THX (opmyn. PaccmarpuBath

pUMEpPBl U3 peaibHOM JKU3HHU, WUIIOCTPUPYIOIIME M3MEHEHHE B apHU(PMETHUECKOW MPOTpeccuH, B
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Tr€OMETPUYECKON MPOrPeCcCUum

Kontposnbnas padora Ne7. IIporpeccun 1
28. CymMa nepBbIX N YJIEHOB MPOrPECCUU 5 BbIBOAMTE Ha OCHOBE JOKA3aTENBHBIX PACCYKICHUH (GOPMYIIBI CYMMBI MIEPBBIX N WIEHOB apu(pMeTu-
YECKOUM M TEOMETPUIECKON TIporpeccuii. PemaTh 3ama4um ¢ nCmoiib30BaHuEM 3TUX (opmy
29. CymMmMa OECKOHEYHOU TeOMETPUICCKOM MTPOTPECCUu Beraucnsate cyMmmy OECKOHEUHOM T€OMETPHUYECKON MPOrpecCru. 3auCchIBaTh IEPUOINICCKUE 1ECsI-
pu |q| <1 3 | TuaHBIC IpOOH B BHIE OOBIKHOBEHHBIX ApoOei. Pemenne reoMmeTpuieckux 3a1ad ¢ UCIOJIb30BaHHEM
(hopMyJIBl CyMMBI OECKOHEUHOH TeOMETPUIECKOM MPOTPECCHH
Kontposnbnas padora Ne§. IIporpeccun 1
I'naBa 5. D1eMeHTBI TeOPHH BEPOSITHOCTEH M CTATH- 7
CTHKH
30. BeposiTHOCTP CyMMBI M TIPOW3BEICHUS COOBITHIA. [TpuBOIUTH MPUMEPHI MPOTHBOMOJIOKHBIX COOBITHHA. MCronp30BaTh MpU pelIeHUH 3a7ad CBOMCTBO
dopmyna ciokeHus: BeposiTHOCTEe!. BepositHOCTH TIpo- 3 BEPOSTHOCTEH MPOTUBOIIONIOKHBIX COOBITHH. PermiaTe 3a1aun Ha HAX0XKICHHE BEPOSITHOCTEH COOBITHI
THUBOIIOJIOKHBIX COOBbITHI. He3aBucuMble COOBITHS.
YMHOXEHUE BEpOsITHOCTEN
31. Ilonsatue o craructuke. IlpencraBienue 1aHHBIX B Opranu3oBbIBaTh UH(GOPMALIHUIO B BUJE TAOJIMI, KPYTOBBIX U CTOJOUYATHIX AMArpamMM, B TOM YHCIIE C
BUjie TaONMI, KPYrOBBIX M CTOJOUYATHIX JAUArpaMM, HOMOIIBI0 KOMIIBIOTEPHBIX Nporpamm. IIpuBOIuTh MpUMepsl YUCIOBBIX JAHHBIX (00BEMa JIETKHX
rpa¢ukoB. CTaTUCTHUECKHE XapaKTEPUCTUKU Habopa YUEHHKOB, pa3Mep 00yBU MY>KYMH, pe3yibTaThl 6era Ha 100 M u T.1.), HAXOAUTH cpeaHee apupMeTH-
JAHHBIX: CpeaHee apu(MeTHyeckoe, MequaHa, Moja, 3 | UecKoe, pasMax, UCMEPCHIO THCIIOBBIX PSJIOB.
HauOOJbIlIeE W HAaWMEHbIIEE 3HAUCHHS, pa3Mmax, IHcC- [TpuBOIUTH COAepIKaTeNbHBIE MTPUMEPHI HCIIONB30BAHUS CPEIHUX U JAUCIEPCHH JUIS ONHCAHUS JaH-
nepcusi, MaTeMaTu4ecKoe oxxkuaanue. ['eHepanbpHas co- HBIX (YPOBEHB BOJIbI B BOJIOEME, CIIOPTUBHBIE TIOKA3aTENH, ONPEICIICHIE TPAHUL] KIMMAaTHYECKUX 30H
BOKYITHOCTh, BBIOOPKA; PENPE3CHTaTUBHBIC U HEperpe- u 1Ip.)
3€HTaTHBHBIC BEIOOPKHU
KonrponbHas pabota Ne 9. DneMeHTsI TEOpUHU BEpOAT- 1
HOCTEH U CTaTUCTUKHU
I'naBa 6. [loBTOpeHue 15-3
=12
32. BelpaxeHus 2 BoruncnsaTe 3HaueHNE BbIpaXXKeHUH. Penate ypaBHEHUsI 1 HEPABEHCTBA, B TOM YHCJIE B LEJIBIX YUCIIAX.
33. ToxecTBa 3-1=2 | Haxoauth 1ienble pemieHus ypaBHEHHH myTeM rnepebopa. Vcronp30BaTh MONMYYCHHBIE 3HAHHS MPH
34. VpaBHeHus 3 | pemeHHMH 3a7a4 U NOCTPOCHUH IrpauKoB (PyHKIHIHA
35. HepaBeHncTBa 3-1=2
36. ®yHKIMK U TpaduKu 3-1=2
Htorosas konTpospHast padora NelQ 1
Bcero 102
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I'eomeTpus, 9 kiaace

(] KoanuecTBo yacos
Paszpnen
n/n ABTOpCKasi mporpamMmma Pabouyas nporpamma

1 ['maBa 9. BekTopsr 8 8

2 (['maBa 10. MeTon koopauHaT 10 10

3 ['naBa 11. CooTHOIIEHUE MEX Y CTOPOHAMU U yriaMu TpeyrojbHuka. CKajsspHOE TIpo- 11 11

W3BEICHUE BEKTOPOB

4 [['maBa 12. JlnvHa OKpY>KHOCTH M ILIOLIAAb KPyTa 12 12

5 ([maa 13. JIprxeHus 8 8

6 |['maBa 14. HauanbHble CBEICHUS U3 CTEPEOMETPHH 8 8

7 |00 akcuomax IUIAHUMETPUH 2 2

8 [[loBTOpEHUE 9 9

Utoro 68 68
I'eomerpus, 9 kiaace (68 yacos, 4 KOHTPOJIBLHBIE PAOOTHI)
Koa-Bo
Coz[ep)lcalme 4ACOB XapaKTepMCTmca BHUI0B 1€ATCJIbHOCTH YYCHUKA

I'maBa 9. BekTopbl 8
[ToHsiTHe BeKTOpa 2 | ®opmMyIMpoOBaTh ONPEICIICHNS U WLTFOCTPUPOBATh MOHSTHS BEKTOPA, €ro JJIUHBI, KOJUIMHEAPHBIX U PaB-
CJ10)KeHHE U BIYUTAHUE BEKTOPOB 3 | HBIX BEKTOPOB; MOTHBHPOBAThH BBEJCHUE MOHITUI U JACHCTBHI, CBA3aHHBIX C BEKTOPAMH, COOTBETCTBYIO-
VMHOXeHHe BeKTopa Ha 4ucio. [IpuMeHeHne BeKTopoB 3 | ummu npuMepamu, OTHOCSIIUMUCS K pu3nvecKiM BEKTOPHBIM BEJTMYMHAM; IPUMEHSTh BEKTOPBI U JICH-
K PELICHHIO 33144 CTBHS HAJI HUMU TIPU PEIICHHH T€OMETPUYCCKUX 337124
I'maBa 10. MeToa koopauHAT 10
Koopaunate! BekTOpa 2 | OOBSICHAT U WLTIOCTPUPOBATH TIOHATHS MPSIMOYTOJILHON CHCTEMBI KOOPIHAT, KOOPIMHAT TOYKU U KOOP/IH-
Ipocretiime 3a/1a4y B KOOPMHATAX 2 HAT BEKTOpA; BHIBOJUTH M UCTIOJIH30BATh NIPU PEIICHUH 33134 (POPMYIIBI KOOPIAMHAT CEPEAMHBI OTpE3Ka,
VpaBHEHHSI OKPY)KHOCTH U TIPSIMO 3 | UTHHBI BEKTOpA, PACCTOSIHUS MEXKIY JIBYMsI TOUKAMH, YPABHEHHUSI OKPYKHOCTH U TIPSMON
Pewienne 3agau 2
KonTponbnas padota Nel. Metoa koopauHaT 1
I'maBa 11. CooTHOIIEHUE MeKAY CTOPOHAMM M YI- 11
JIaMH TpeyroJjibHuka. CkajsipHoe npou3BeaeHue
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BEKTOPOB

CuHyc, KOCUHYC, TAHT€HC, KOTAaHTE€HC yTJIa 3 | ®opMynupoBaTh U WILTIOCTPUPOBATH OMPEAEICHUS CUHYCa, KOCUHYCa, TAHT€HCA U KOTaHT€HCa YIJIOB OT

CoOTHOIIIEHNS MEXKTy CTOPOHAMH U YTJIAMH TPEYTOJIb- 4 0 mo 180°; BEIBOAUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO M (hOPMYJIbI TIPUBEACHUS; (hOPMYIIHPO-

HUKa BaTh U JIOKa3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB, IPUMEHSTh UX MPU PELICHUH TPEYTrOJIbHUKOB; 00b-

CKaJIsIpHOE IPOU3BEICHIE BEKTOPOB 2 | SCHATH, KaK HCHOJB3YIOTCS TPUTOHOMETpHYECKHe (HOpMyJbl B M3MEPHUTENBHBIX paboTax Ha MECTHOCTH;

Perrenue 3amau 1 (bopMyIupoBaTh OMpeNeNIeHus yIriia MeXAy BEKTOPAMHU U CKAJIIPHOTO MPOU3BEICHUS] BEKTOPOB; BHIBO-
JUTE' (OPMYITy CKISIPHOTO MPOU3BEICHUS Yepe3 KOOPAMHATHI BEKTOPOB; (pOPMYIIHPOBATh 1 OOOCHOBBI-
BaTh YTBEPKICHHE O CBOICTBAX CKAJSIPHOTO IMPOU3BEACHHUS; UCIOJIB30BaTh CKAISIPHOE MPOU3BEICHUE
BEKTOPOB NIPU PEIICHUH 3a/1a4

Kontponbhas padota Ne2. CooTHOIIEHUS MEKITY CTO- 1

pOHaMU ¥ yrjilaMu TpeyrojibHuka. CKalsipHOe Ipou3Be-

JICHHE BEKTOPOB

I'naBa 12. JIinHA OKPYKHOCTH M IJIONIAb KPyra 12

[IpaBuIbHBIE MHOTOYTOJIBHUKH 4 | ®opMynHpoBaTh OINpeIeNICHNE MPAaBUIIBHOTO MHOTOYTOJIbHUKA; (DOPMYIIMPOBATH U IOKA3BIBATH TEOPE-

JlnnHa OKpY)XKHOCTH W IUIOMIA[b Kpyra 4 | MBI 00 OKPY)KHOCTSIX, OIMCAHHOW OKOJIO IMPaBUIIBHOTO MHOTOYTOJIbHHKA U BIIMCAHHOW B HETO; BBIBO-

Pemenue 3agau 3 | AMTh ¥ UCTIONB30BaTh (POPMYJIBI AJIs1 BEIYMCICHUS TUIONIAIA TPABHIILHOTO MHOTOYTOJIbHHKA, €T0 CTO-
POHBI U pajuyca BIMCAHHOW OKPY>KHOCTH; PeIIaTh 3aa4d Ha IOCTPOSHHE MPABWILHBIX MHOTOYTOJIbHH-
KOB; OOBSCHATH IOHSTHS JUTMHBI OKPY>KHOCTU U TUIOIIAANA KPYyra; BBIBOAUTH (DOPMYIIBI 1JIsi BEIYUCIICHUS
JUTMHBI OKPY>KHOCTH M JUTUHBI TYTH, TUIOIIAIH KPYTa U TUIOIIAIN KPYTOBOTO CEKTOPA; MPUMEHSTH STH
(bopMyITBI TP PEIICHUH 33134

Kontponbnas padora Ne3. JnnHa OKpy»KHOCTH M ILIO- 1

11a]1b Kpyra

I'naa 13. /IBH:keHus1 8

INousarue nBMXEHUA 3

[TapayutenbHbIM IepeHoC U MOBOPOT 3

[Tonstne aBuxeHus. IlapajuielbHbIi IEPEHOC U NOBOPOT 1

Kontponbnas padora Ned. JIBmxeHus 1

I'naBa 14. HauyaibHble CBe/IeHUSI U3 CTEPEOMETPHH 8

MHoOrorpaHHuKH 4 | OOBACHATH, UTO TAKOE MHOTOI'PAaHHMK, €r0 IpaHu, pedpa, BEPILUHbI, TUArOHAIN, KaKOM MHOTOIPaHHHUK

Tena 1 TOBEpXHOCTH BpAIICHUS 4 | Ha3BIBACTCS BBHIMYKJIBIM, YTO TaKOE N-YroJbHAS MPU3Ma, €€ OCHOBaHHMs, OOKOBBIE TPaHU U OOKOBEIE Peod-

pa, Kakasi mpu3Ma Ha3bIBaeTCs MPSMOI M Kakasl HAKJIOHHOM, YTO TaKO€ BBICOTA MPU3MBI, KaKasi IMpU3Ma
Ha3bIBACTCS MapaJuICIICTUIICIOM U KaKOH Imapaliiesienuiie]] Ha3bIBaeTCs MPSIMOYTOIBHBIM; ()OPMYITHPO-
BaTh ¥ OOOCHOBBIBATH YTBEPYKJICHHS O CBOICTBE JMaroHasIel mapajiesienuneaa 1 0 KBaapaTe AUaroHau
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IPSMOYTOJIBHOTO Napajulesienune ia; 0ObIACHATh, YTO TaKoe 00bEM MHOTOIPaHHUKA; BBIBOJUTH (C IIOMO-
mpio npuHiMna Kasansepn) Gopmyiny o0beMa IpsMOYTOIBHOTO Hapaiesienurneia; 0OObSICHATh, KaKOH
MHOT'OTPaHHUK Ha3bIBAaeTCs NMMPAMUNION, YTO TaKOE€ OCHOBaHME, BEPIIMHA, OOKOBbIE I'pPaHU, OOKOBbIE
pebpa 1 BbICOTA MMpaMUIbI, Kakasi MMpaMKa Ha3bIBAa€TCs MPABWIBHOM, UTO Takoe anodema NpaBUIbHOI
NMPaMUJIbl, IPUBOAUTH (HOPMyYITy 00beMa MUPaMU/IbL; OOBACHSTH, KAKOE TEJO HA3bIBACTCS LIMIIMHIPOM, UTO
TaKoe ero 0Ch, BHICOTA, OCHOBAHMS, payc, OOKOBas IOBEPXHOCTh, 00pasyrolLye, pa3BepTka OOKOBOH
MOBEPXHOCTH, KaKUMHU (POPMYJIaMU BBIpaXKArOTCsi 00beM U IUIOIaaAb OOKOBOI MOBEPXHOCTU LIMIMHAPA;
OOBSACHATD, KaKOE TEJI0 Ha3bIBACTCS KOHYCOM, YTO TaKOE €ro Och, BHICOTA, OCHOBAHHE, OOKOBas MOBEPX-
HOCTb, 00pa3yroliue, pa3BepTka O0KOBOI MOBEPXHOCTH, KAKUMHU (pOpMyJIaMH BBIPAXKatOTCsI 00bEM KOHY-
ca M IuIomaab OOKOBOM MOBEPXHOCTH; OOBSACHATH, KaKasl IIOBEPXHOCTb Ha3bIBAaeTCs Cepoit U KaKoe Tejo
Ha3bIBAETCS L1APOM, UTO TAKOE PAAUYC U AuameTp cdepsl (Iapa), KakuMu (GopMysiaMy BbIPaXXaroTcsi 00b-
€M IlIapa U IUIola s cepbl; n300paxarh U paclo3HaBaTh Ha PUCYHKAX MPU3MY, MapajUiesenunes, -
paMuly, LWIKHAP, KOHYC, 11ap

006 akcnomax NJaHUMETPHUH

N

IToBTOpEHHE
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