rocylapcTBeHHOE OroKeTHOE 001Ieo0pa3oBaTenbHoe yupexkaeHue Camapckoii 006macTu
cpenHsisi 001eo0pa3oBarenpHas MKoJIa
umenu 'epost Coerckoro Coroza Huxonas Crenanouua Jlopockoro c. I[Tondenbck
MyHHLIMIAIbHOTO paiioHa [loxBuctHeBckuit Camapckoii o0nactu
('bOY COMI um. H.C. Joposckoro c. [logdennck)

PACCMOTPEHO INPOBEPEHO YTBEPXJIEHO
npukazom Ne ot 30.08.22r.

Ha 3acepanuu MO 3am. qupekropa o YP
npotokon Nel ot 29.08.2022r /T.B.CyxopykoBa/ Hupexrop 'BOY COILI um.
PykoBomuTens MO H.C.doposckoro c. [Togdenbck
/O.M.T'peuyrukuna / /B.H.V3nses/
PABOYAS ITPOIT'PAMMA

[0 MaTeMaTHKe: ajiredpa U Ha4YaJia aHAJIM3a, FeOMeTPUs
(yriry0/1eHHbIM YPOBEHbD)
cpeaHee o01Iee oOpazoBaHue
10 kanacc

[Tporpamma o61eo06pazoBaTenbHBIX yupexaeHuid. Cpenass oomieo0pa3zoBarenbHas mkona. 10-11 kimaccsl.
M.: [Ipoceemenue, 2019.

Anrebpa n Hadana mateMatudeckoro ananusa. 10-11 kmaccel/aBT.- coct.M.M.3ybapesa, A.I'.MopakoBuy.-2
—e u31., ucp. u gon. _ M.: Muemo3suna, 2019r

[IpeameTHas nuHUsA yaeOHUKOB: AJreOpa M Havajga MaTeMaTthdeckoro ananmsa. 10 kmacc. B 2 4.:
y4eOHHK 171 00111e00pa30BaTeIbHBIX YUpekaeHUH (0a30BbIi U yray0aéHHbii ypoBHU)/A.I'. MopakoBuy,
I1.B. CemenoB.- 8-¢ uzn., crep.- M.: Muemo3una, 2019r.

I'eometpust, 10-11: yueOnuk a1 o0reoOpa3oBaTeIbHBIX YUPEKACHHI: 0a30BbIi U YIIIyOJIEHHBINA YPOBHH /
JI.C. Artanacsn, N.®. byry3os, C.b. Kanomues u ap. — M.: [Ipocsemenne, 2019.

C=RU, O=I'bOY COLWW nm.H.C.[lopoBckoro
c.Nopbenbck, CN=B.H.Y3ases,
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MosicuuTeNbHAS 3aMHCKA

Pabouas mporpamma ydeOHoro npeamera «Matematuka» st 10-11 knaccoB coctaBieHa Ha OCHOBE:

1. ®enepanproro 3akoHa oT 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoit deaepanumny;
2. @enepanbHOTO rocyIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApTa OCHOBHOTO 00IIEero 00pa3oBaHusl, yTBEpKISHHBIM MPUKa30M MUHHCTEPCTBA 0Opa30BaHUs

u Hayku Poccuiickoit @enepanuu ot 17 nexadps 2010 r. N 1897 (manee — ®I'OC ocHOBHOTO 00111€T0 00pa30oBaHus);

3. VYcraa 'BOY COUI um. H.C. JTopoBckoro c.llonbenbek;
VYue6noro wiana 'BOY COLI um. H.C. Hoposckoro c.ITogdensck Ha 2022-2023 yueOHblii rox;
5. OcHoBHoI1 00pa3zoBatenbHoi iporpamMmMer [ BOY COLI um. H.C. oposckoro c.Ilogbensck nHa 2022-2023 yaeOHbIit To1.

>

Pabouas nmporpamma ydebHoro kypca «MatemaTuka» paspadoTtana st ooyqaronuxcst 10-11 k1. ¢ yrinyOnéHHBIM U3ydeHHEM MaTeMaTHKU M BKJIIOYAET B ceOst
IBa Moaynsi: «AnreOpa W Hadalna MaremMarndeckoro ananmmza» u «['‘eomerpusi». [IpemycMoTpeHO TpenojaBaHuWe yKa3aHHBIX MOJYJIEW — MapajuielbHO U
CUHXPOHHO.

IIpenodasanue Kypca «Aneebpuvl u Hauanl MamemMamuiecko20 aHaIU3ay 6e0emcs N0 KOMNIEKmYy:

1. Anrebpa u Hayana maremaruueckoro aHammsza. 10 kmacc. B 2 u. U.1: yueOHUMK a5 00mIe00pa3oBaTeIbHbIX yUPEKACHUH (6a30BbIid 1 yriyOnEéHHbIN
yposuu)/A.I'. Mopakosuy, I1.B. Cemenos.- 8-e u3n., crep.- M.: Maemo3uHa, 2019r.

2. Anrebpa u Havama maremarmueckoro amammsa. 10 kmacc. B 2 4. U.2.: 3amaunumk i oOmieoOpasoBar. yupexaeHuil (6a30Bblii M yriayOaéHHbINH
yposuun)/A.I'. Mopakosuy, I[1.B. Cemenos.- 8-e uzn., crep.- M.: Muemo3una, 2019 r.

3. AnreOpa m Hadana Maremarndeckoro anammsa. 11 kmacc. B 2 4. U.1: yueOHuUK 11 001m1€00pa3oBaTeabHBIX YUPEKACHNH (6a30BbIi U yriTyOIEHHbIN
yposun)/A.I'. Mopakosuy, I[1.B. Cemenos.- 8-e uzn., crep.- M.: Muemo3una, 2020r.

4. Anrebpa u Hadaja mareMatudeckoro aHammsa. 11 xmacc. B 2 4. Y.2.: 3amaunuk mas  oOmeoOpasoBaT. yupekaeHuil (6a30Bblii 1 yriayOaéHHbINH
yposuu)/A.I'. Mopakosuy, I1.B. Cemenos.- 8-e uzn., crep.- M.: Muemo3una, 2020 .

Y4eOHO-MEeTOIMYECKUI KOMIUICKT 10 MaTeMaTHKe u3aareinbcTBa «MHemo3uHa» (aBTop A.I.MopAKOBHY) COOTBETCTBYET rOCYIapCTBEHHOMY CTaHIAPTYy.
HoBoe u3ganue 3Toro KOMIUIEKTA SIBJSICTCS TIOJIHBIM U JOPa0OTaHHBIM B COOTBETCTBHU C TPEOOBAHUSMU HOPMATHUBHBIX JOKYMEHTOB, HMEET 3aBEPIICHHOCTh
y4eOHOW TUHHH.

OTIUYUTEIBHBIMA OCOOCHHOCTSMU y4COHUKOB SIBIISIIOTCS PAlMOHAIBHOE COYETAHHE YETKOCTH W JOCTYIMHOCTH W3JI0KCHUS, HPUOPUTETHOCTh
(GYHKIIMOHATBHO-TPAapUUECKON JIMHUK, HAJIWMYUE OOJIBIIOTO YUCIA MPUMEPOB C MOJAPOOHBIMU pelleHUsIMH. [IpakTHUecKue 3aJaHus K Kypcy COJiepKarcs BO
BTOPOH €ro 4acTu — 3aJJauHUKeE.

IIpenooasanue kypca «l eomempusiy 6edemcsi nO KOMNJIEKMY:

I'eomerpus, 10-11: yueOHUK 1 00mIe00pa3oBaTeNbHBIX YUpeKACHHN: 0a30BbIi M yrimyOnénusii ypoBau / JI.C. Aranacsn, U.®. byry3os, C.b. Kagomues u ap. — M.:
[Ipoceemenue, 2019.

VY4ebHO-MeToAnYeCKU KOMIUIEKT 1o reomerpun it 10—11 kinaccoB, opueHTHpoBaHHbIN Ha yueOHuk «I'eomerpus, 10—11» JI. C. Aranacsina u ap.,
BKJIIOYAET TaKKe KHUTY I yuurTens, pabouue TeTpagd M [IUAAKTUYECKHE MaTepualibl. YUYeOHHK COOTBETCTBYET (pelepalbHbIM KOMIIOHEHTaM
I'ocynapcTBeHHOTO cTaHaaprTa oouero oOpa3oBaHus Mo MaTeMaTtuke. B HeM peann30BaH NPUHLMI MPEEMCTBEHHOCTH TPaIUIMA POCCUHCKOro 0Opa30BaHuUs B
oOmactu reomerpun. OH XapaKTepU3yeTCsl TOCTYITHOCTBIO U3JI0KEHUSI MaTepHaia, COUETAIOLIEHCs ¢ TI0CTaTOYHON CTPOTOCThIO, KPATKOCTBIO, CXEMATUYHOCTBIO.
Ero otnuuaer xopomo mogoOpaHHas cUCTeMa 3ajad, BKIIOYAIOIIAs THIIOBBIC 3a/laud K KaXKAOMy naparpady, IOTOJIHUTENbHBIC 3a/1aud K KaXKIO0H IiaBe u



3aJauyd TOBBIIIEHHOW TPYIHOCTH B KOHIIE Y4eOHHMKA. YYEOHHK MO3BOJSET 00ECHeUUTh BAapPUATHBHOCTH, NUGGEPEHIMPOBAHHOCTD U JPYrue MPUHIIHIIBI
oOyyeHnus. YueOHUK Kpaco4yHO O(pOpPMIICH, YTO MOMOKET YJaIlUMCS MOJIHEE OCO3HATh KPACOTy MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (POPM U JIydIlle YCBOUTh
CTEPEOMETPUUYECKUI MaTepHall.

B nupaktuueckue MaTepuaibl BOLIIM CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pab0Thl, pab0OThl HA TIOBTOPEHNUE U MAaTEMATUYECKUE TUKTAHThI B HECKOJ BKUX
BAapUaHTaX U Pa3IM4HbIX YPOBHEHN CII0KHOCTH, a TAK)XKE 3aa4y MOBBILIEHHON TPYJIHOCTHU U IPUMEPHBIE 33J]a4l K dK3aMEHY.

B meronmueckom nocobun «M3ydenune reomerpun B 10—11 kimaccax» chopMynupoBaHbl OCHOBHBIE TPEOOBAaHUS K ydallUMCS, JaHBI METOJANYECKUE
PEKOMEHALINHU 110 MPOBEACHUIO YPOKOB 110 KOHKPETHBIM TEMaM U PacHpeIesIeHUIO 33]1a4, CAMOCTOSITEIbHbBIE U KOHTPOJIbHbIE pa0O0Thl, KAPTOUKHU ISl YCTHOTO
OTIpoca, MPUBOJUTCSA MPUMEPHOE TEMAaTHUECKOE IUIAHUPOBAHUE B TPEX BapHaHTAX B 3aBUCHMOCTH OT KOJHMYECTBA Y4eOHBIX 4acoB (0a30BBIA M MPOQUIBLHBIHI
YPOBHH, yriIyOJI€HHOE H3yUYeHHEe MaTEMAaTHUKH ), pEIIeHbI HanOoJiee CII0KHBIC 3a7aull YIeOHHKA U MTPEUI0KEHBI JIOTIOJTHUTEIIbHEIE.

Mecmo npeomema 8 yuebHom niame

B yue6nom mnane 'BOY COIL um. H.C. [Joposckoro c.ITogdenbck Ha u3ydeHue Ha yriayOon€HHOM ypoBHE mipeaMeTa «MaTemaTukay:
Ha MOJIyJTh «Anre0Opa v Hadajla MaTeMaTHYeCKOro aHanu3a» B 10-M kiacce oTBOIUTCS 5 9acoB B Henelto, 4yTo cocTarisier 170 yacoB B To/; Ha MOTYJTh
«["eoMeTpus» OTBOIUTCS 2 Yaca B HEJIENIO, UTO COCTABIIACT 68 4acoB B roJI; BCETo 3a roj 2384.
B 11-M knacce Ha u3yuenue Ha yriyOia€HHOM ypoBHe mpenMera «MaTtematuka»: Ha MOy «AnreOpa 1 Hayaia MaTeMaTHYECKOTO aHaJIN3a» TOXKE OTBOJAUTCS
5 9acoB B HEJIEIIO, YTO COCTaBIsACT 165 9acoB B roJ1; Ha MOy «['€OMETpHs» OTBOJIUTCS 2 Yaca B HEJICNO, YTO COCTABIISIET 66 4acoB B TOJI; Bcero 3a roj 23 14.

Kaacc Aneebpa u nauana 2eomempust mamemamuxa
MAMemMamuyeckKo20 aHaiuzd
10 170 u. 68 u. 238 4,
11 165 4. 66 u. 231 4.

OcHOBHasI3a/a4ao00ydeHUsI MaTEMAaTHKE B IITKOJILHOM 00pa30BaHUU 3aKITH0YACTCS B 00€CIIEUSHUH IMPOYHOTO U CO3HATEIBLHOTO OBJIAICHUS
00YyJarOIMMHUCS CUCTEMOM MaTEMaTHYECKUX 3HAHUW U YMEHHM, HEOOXOIUMBIX B ITOBCETHEBHOM KM3HU U TPYAOBOU JIEATEIHLHOCTH KAXKJIOMY WICHY
COBPEMEHHOTO OOIIECTBA, JOCTATOYHBIX JIJIS U3YYEHUSI CMEKHBIX JUCITUIUINH U TPOJIOJIKEHUS 00pa30BaHHUS.

Hapsiny ¢ pemienrnemM oCHOBHOM 3a/1a4uu, yriIyOnEHHOE H3ydeHNe MaTEeMAaTHKHU MPeycMaTpruBaeT (GOpMUPOBAHUE Y 00YJAIONTUXCSI YCTOMYHMBOTO HHTEpeca K
MpeIMETY, BBISBICHUE U PA3BUTHE UX MAaTEeMAaTUYECKUX CIIOCOOHOCTEN, OpUEHTAIIMIO Ha MPOodeccru, CyIIeCTBEHHBIM 00pa30M CBSA3aHHBIE C MATE MAaTUKOM,
MOATOTOBKY K 00y4YEHHIO B BY3€.

Henn:

Nzyuenne matematuku B 10-11 knaccax Ha yrinyOn€éHHOM ypOBHE HaMpaBlIeHO Ha JIOCTIXKEHUE CISAYIOMINX IIeNIeH:

* (hopMupoBaHHE MPEICTaBICHUNA 00 HIesSX U METO/IaX MaTeMaTHKH; O MaTeMaTHKe KaK YHHBEPCAJIbHOM SI3bIKE HayKH, CPEJCTBE MOJICIIMPOBAHUS SBJICHUNA U
IIPOLIECCOB;

* OBJIaJICHUE YCTHBIM M IMCbMEHHBIM MaTEMaTUYECKUM S3bIKOM, MATEMaTHUECKUMH 3HAHUSIMHU M YMEHUSAMHU, HE0O0XOAUMBIMU JIJIsl U3YYEHHS IKOJIbHBIX
€CTECTBEHHOHAYYHBIX TUCIMILINH, U1 IPOI0JDKEHUsI 00pa30BaHMsI U OCBOEHHsI N30paHHOM CIIeUaIbBHOCTH Ha COBPEMEHHOM YPOBHE;

* pa3BUTHE JJOTMYECKOTO MBIIIJICHHS], AITOPUTMUYECKOH KYJIbTYphl, IPOCTPAHCTBEHHOT'O BOOOPaXKEHUS, Pa3BUTHE MAaTEMaTHUECKOTO MBIIIICHUS U
MHTYHMIIMU, TBOPUYECKUX CIIOCOOHOCTEH HAa YypOBHE, HEOOXOAUMOM IS IPOI0JDKEHUSI 00pa30BaHMs U JIIsl CAMOCTOSITETIbHOM 1€ TebHOCTH B 001aCTH
MaTeMaTUKU U €€ IPUIoKEeHUH B Oyayiiel nmpoheccuoHaIbHON JeATeNbHOCTH;



* BOCIIUTaHUE CPEJICTBAMH MATEMATUKHU KYJIbTYPbl TUYHOCTH: 3HAKOMCTBO C UCTOPUEN pa3BUTHS MAaTEMATHUKH, SBOJTIOLUEH MaTeMaTUUECKUX UEH, TOHUMaHHE
3HaYMMOCTH MaTEMAaTHKH JUI 0OIIIECTBEHHOTO TIporpecca.

[Tpu yriyOneHHOM M3y4eHUH MaTeMaTHKH MpearoiaraeTcs: 60ojee BBICOKOE KaueCTBO C(HOPMUPOBAHHOCTH Y OOYJArOIIUXCS 3HAHHUM, YMEHUH U
HaBbIKOB. OOyyaromuecs 10JHKHBI IPHOOPECTH YMEHUS peliaTh 3a1a4u 00Jiee BEICOKOTO MO CPAaBHEHHIO ¢ 0053aTEIILHOTO YPOBHS CI0KHOCTH, TOYHO U
rpaMOTHO (HOPMYITMPOBATH N3YYCHHBIE TEOPETHUECKHE MOJIOKEHHS U 3J1araTb COOCTBEHHBIEC PACCYXKICHH P PEIICHUH 3324 U I0Ka3aTeIbCTBAX TEOPEM,
MPAaBUIILHO TIOJIH30BATHCS MATEMATUYECKON TEPMHUHOJIOTHEH U CHMBOJIMKOM, TPUMEHSATH PallMOHAIBHBIE TIPUEMbI BBIYHCICHUN M TOXKISCTBEHHBIX
npeoOpa3oBaHui, HCIIOIB30BATh HaKOOJIee YIIOTPEOUTEbHBIC IBPUCTHUECKUE TIPUEMBI H T. 1.

Wzyuenne yuebHOTO TIpeameTa «Maremaruka: anredpa u Hadajia MaTeMaTHUECKOTO aHaIN3a, TEOMETPHUs Ha YIIyOJIEHHOM ypOBHE TPEATOIaraeT
OPUEHTHUPOBKY Ha MOJy4EHHE ISl TIOJITOTOBKH CHEIMATINCTOB HHKEHEPHO-TEXHHUYECKOTO MTPOGHIIS ¥ KaAPOB JUTSI HYXK HAYKH.

Ponb npeomema mamemamuky 8 00CmMuACeHUU yeael cpeone2o obue2o 0bpazoeanus

B cootBercTBuu ¢ npuHsaToi KoHuenuueil pazsutus MaremaTiuieckoro oopasosanus B Poccuiickoit denepanuu, mareMarnyeckoe oOpa3oBaHHe PEIIAET, B
YaCTHOCTH, CJIEAYIOIINE KITIOUEBbIE 3aauu:

— MPEOCTABIATH KKIOMY 00yUJaIOIIEeMyCs BO3MOKHOCTD TOCTHKCHHS YPOBHS MaTeMaTHUIECKUX 3HAHUH, HEOOXO0IUMOTO IS TaTbHEHIIIEH yCrenrHo i
’KHU3HHU B OOIIIECTBEY;

— «obecreyrBaTh HEOOXOAMMOE CTPAHE YKCIIO BBIITYCKHUKOB, MaTeMaTH4ecKasl MMOJAroTOBKa KOTOPBIX JOCTATOYHA JJIsl MPOA0JKEHUsI 00pa30BaHUs B
Pa3IMYHbIX HANPaBIECHUSAX U IS MPAKTUYECKOU NesITeNbHOCTH, BKITIOYasl MPEernoiaBaHie MaTeMaTUKK, MaTeMaTUYeCKue UcclieoBaHus, paboTy B cepe
MH(OPMALMOHHBIX TEXHOJIOTHI U Jp.»;

— «B OCHOBHOM 0011IeM U CpeHeM 0011eM 00pa3oBaHUKM HEOOXO0IMMO MTPEAYCMOTPETh IMOATOTOBKY OOYYAIOIINXCS B COOTBETCTBUH C UX 3aIIPOCAMHU K
YPOBHIO MOATOTOBKH B chepe MaTeMaTHIECKOTO 00pa30BaHUs.

Hsyuenue npeomemnou ooracmu «Mamemamura u ungopmamuxay 00aAXCHO obecneyums.

-c()OpPMHUPOBAHHOCTH MPEJICTABICHHUH O COIIMAIBHBIX, KYJIbTYPHBIX H HCTOPUYECKHX (DAKTOpaX CTAHOBJICHHS MaTeMaTUKH U HH(DOPMATHKH,
-C()OpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYCCKOTO ¥ MATEMAaTHUECKOTO MBIIIJICHHS,

-C()OpPMHUPOBAHHOCTH YMEHUI TPUMEHSTh MOJIyYCHHBIC 3HAHKS ITPH PEIICHUN Pa3IMYHBIX 3a/1a4;

-c(hopMHPOBAHHOCTH MPEICTABICHUI O MATEMATHKE KaK YaCTH OO0IEYeI0BEYECKON KYJIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKHU, TIO3BOJISIOIIEM OIHCHIBATh U
M3y4YaTh PEAbHBIC MPOIIECCHI U SBJICHUS.




W3yueHne MaTeMaTUKU MO JJAHHOM MPOTrpaMMe CIoCOOCTBYET (POPMUPOBAHHIO Y YUAIIMXCS TMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3YJIbTAaTOB
00y4eHus, COOTBETCTBYIOUINX TpeOoBaHmsIM DeiepaibHOT0 rocy1apCTBEHHOTO 00pa30BaTebHOTO CTaHAapTa CpeIHEero oomiero oopa3oBaHusl.
LInanupyemvie Tu4HOCmMHbIE PE3VILIMAMbL

-JIMYHOCTHBIC PE3YNIBTATHI B c)epe OTHOIICHMI 00yJaronuxcs K cede, K CBOeMy 3J0POBBIO, K TIO3HAHUIO CeOs;

-IMYHOCTHBIE PE3yNbTaThl B chepe oTHOmEeHHH oOydaromuxcst kK Poccnu kak k Pogune (Oteuectsy);

-JIMYHOCTHBIE PE3YIBTATHI B chepe OTHOIICHUH 00yJaromuXxcs K 3aKOHY, TOCYAapCTBY U K TPAKIAHCKOMY OOIIECTBY;

-JIMYHOCTHBIE PE3YIbTATHI B cpepe OTHOIICHUI 00yJaromnXCcsi K CEMbE U POJUTEISIM, B TOM YHCIIE TIOATOTOBKA K CEMEHHON JKU3HHU;
-JINYHOCTHBIE PE3Y/IbTATHI B Cepe OTHOIICHUS O0yUaIOUIUXCs K TPYAY, B chepe ColHalbHO-3KOHOMHUECKUX OTHOLLIEHUI:
-JINYHOCTHBIE PE3YNIbTAThl B cpepe PU3NIECKOro, ICUXOJIOTHUECKOT0, COIIMAIBHOTO U aKaJeMHUECKOT0 OJ1aronoyrydus: 00yJaronuxcs.

Ilnanupyemvie memanpeomemuvie pe3Vibmamol

Pecynsmuenvie ynusepcanvuvle yuebnvle oelcmeus

BEITYCKHHUK HAYYIHTCS:

-CaMOCTOSITENIbHO OTIPEIEIIATD LENH, 3aJ]aBaTh KPUTEPUHU, TI0O KOTOPHIM MOKHO OMPEENIUTh, YTO 1I€JIb JOCTUTHYTA;
-OLIEHUBATh TOCIIEACTBUS JOCTUKEHHS LIETIH;

-CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTEIbHOM AESITENLHOCTU U )KU3HEHHBIX CUTYalHsIX;
-OLIEHUBATh PECYPCHI, Ui JOCTUKEHHUS LIETIH;

-BBIOMpATh MyTh JOCTUKEHUS LIETH,

-OpraHU30BbIBATh MIOMCK PECYPCOB, AJISl JOCTHKEHUS LENH;

-COIOCTABJIATH MOJYYSHHBIN PE3ybTAT C NOCTABJICHHOM IIEJIBIO.

llosznasamenvuvie ynusepcaibrble y4eoHnble Oelcmeus

BBINYCKHUK HAYYMTCS:

-UCKAaTbh U HAXOJUTb CII0COOBI PCUICHUA 3a1a4;

~KPUTUYCCKU OLICHUBATL U UHTCPIIPCTUPOBATDH I/IH(I)OpMaI_H/IIO C Pa3HbIX I/IH(I)OpMaLII/IOHHLIX HCTOYHHKAX,
-BbICTPaNBATh HHAUBUAYAJIIbHYIO O6p330BaTeJ'ILHy10 TPACKTOPHIO.

Kommynuxamusnvle ynusepcanvhvie V'—l€6Hbl€ Oeticmeus

BbINyCKHUK HAYYUTCH:

-OCYILECTBIIATH ACJIOBYI0O KOMMYHUKALIMIO CO CBEPCTHUKAMM, U CO B3POCIIBIMU;

-B IPYIIOBON paboTe ObITh KaK PYKOBOJIUTEIEM, TaK U YWICHOM KOMaH/Ibl B Pa3HbIX POJIAX;
-BBITIOJIHATH PA0OTY B YCIIOBUSAX KOMOMHHUPOBAHHOTO B3aUMOJACHCTBUS;

-pa3BEpHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PCHUS;

-peIOTBPAIIATh KOH(MIMKTHI, BEICTPAUBATH JICIOBYIO M 00pa30BaTEIbHYI0 KOMMYHHUKAIHUIO.




Linanupyembie npedMemeze pe3yibnianivl

1) oco3HaHue 3HAYCHHSI MATEMATHUKHU B TIOBCETHEBHOM KHM3HU YCIIOBEKA;

2) mpeNCcTaBICHUE O MaTeMaTHYECKOM HayKe Kak cepe MaTeMaTHUECKOM JIESITeNbHOCTH, 00 dTanax e€ pa3BUTHsl, O €€ 3HAUUMOCTH JJIsl Pa3BUTHUS
LMBUJIN3ALUY;

3) YMEHHUE ONKCHIBATH SBJICHUS PEATLHOIO MHPa HA MATEMATHYECKOM SI3bIKE; MPEJICTABICHUE O MATEMATUUCCKUX TTOHSATHAX U MATEMAaTHYCCKUX MOJICIISX
KaK O BayKHEHILIEM HHCTPYMEHTApHH, O3BOJISIOLIEM ONUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCHI U SIBICHUS;

4) npencraBieHne 00 OCHOBHBIX MOHATHSIX, UACAX U METOaX alreOpbl 1 MAaTEMaTHYECKOTO aHAJIH3a;

5) npencraBieHue 0 MPOLIECCaX U SBJICHUSIX, HMEIOIIUX BEPOSITHOCTHBIN XapaKkTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHpPE, 00 OCHOBHBIX
MOHATHUSX AIIEMEHTAPHON TEOPUH BEPOSITHOCTEH; YMEHHE HAXOIUTh U OLIEHUBATh BEPOSTHOCTH HACTYIUICHHUS COOBITHI B MPOCTEHIINX MPAKTUIECKUX
CUTYaIUSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYailHbIX BEJTMUMH;

6) BJIaJIcHHE METOIaMH JI0KA3aTeIbCTB M AJITOPUTMAMH PEIICHHUS; YMEHUE UX TIPUMEHSTh, TIPOBOIUTH JT0KA3aTEIbHBIC PACCYKICHHS B XO/I€ PEIICHHS
3ajay;

7) MpaKTUYECKH 3HAYMMBIC MATEMATHUECKHE YMEHUS U HABBIKH, CIIOCOOHOCTh UX MPUMEHEHUS K PEIICHHIO MATEMaTHIeCKUX U HEeMaTeMaTHYSCKUX 337134,
Ipearosarariiue yMeHue:

* BBIMIOJIHATD BBIUMCIIEHUS C IEHCTBUTEIBHBIMU 1 KOMIUIEKCHBIMU YHCIIAMU;

* pelaTh palMoHalbHbIE, UPPALIMOHANIbHBIE, TOKa3aTe/IbHbIE, CTENIEHHbIE U TPUTOHOMETPUYECKUE YpaBHEHM I, HEPABEHCTBA, CUCTEMbI YpaBHEHHH U
HEPaBEHCTB;

* pemath TEKCTOBBIE 3a7jaul apU(PMETUUECKUM CIIOCOOOM, C TOMOIIBIO COCTABICHHS U PELICHHUS] YpaBHEHH, CUCTEM YPaBHEHUN U HEPABEHCTB;

* NCIOJIb30BATh AIreOpandecKuil A3bIK JUI ONUCAHUS IPEIMETOB OKPYKAIOIIEr0 MUPA M CO3AaHUSI COOTBETCTBYIOIIMX MaTEMAaTUYECKUX MOJIENIEH;

¢ BBITIIOJIHATH TOXIACCTBCHHBIC Hp606pa30BaHI/I$I palOHAJIbHBIX, HPPAIUOHAJIBHBIX, IMTOKA3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMETPHYCCKUX BI)Ipa)KeHI/If/'I;
® BBIIIOJIHATD OII€pallvi Hal MHOXKCCTBAMU,

* vccrenoBaTh GYHKIMH ¢ TOMOIIBIO TPOU3BOAHOM U CTPOUTH UX I'paduKy;

* BBIYUCIIATH TUIOIIAU QUTYp U 00BEMBI TeJl C ITOMOLIBIO OTPEeIEHHOTO UHTErpaa;

* IPOBOJIUTH BHIYMCIICHUS CTATUCTUYECKUX XapAKTEPUCTHK, BBIITOIHITH TPUOIMKEHHBIE BEIYUCIICHUS;

* pemartb KOMOMHATOPHBIE 33/1a4H;

8) BiiajieHHe HABBIKAMH KCIIOJIb30BaHUsI KOMIIBIOTEPHBIX IPOTPaMM IIPH PEIICHUN MAaTeMAaTHYECKUX 3a/1a4.

Ba3oBblii ypoBeHb Yrayb6aeHHblii ypoBeHb
«I1po6JieMHO-(PYHKIIMOHAJIbHBIE Pe3yJbTAThD) «CHCTeMHO-TeopeTHYeCKHe Pe3yJibTaThD»
Paznen |. BbIyCKHMK HAYYHTCS I1]. BINyCKHUK MOJY4YUT II. BeinmyCKHHMK Hay4YHnTCSt V. BbIyCKHMK NOJIYYUT
BO3MOKHOCTh HAYYHMThHCS BO3MOKHOCTh HAYYHThCSI
Hean JU1st UCTIONb30BaHUS B Jlnist pa3BUTHUS MBIILICHUS, Jyis ycnenHoro npoAosnKeHust | /s obecneuenus 603MOACHOCIU
OCBOEHMA MIOBCETHEBHOM JKU3HU U UCIIOJIb30BAHUS B o0pa3oBaHus YCReUIHo20 NPoOONHCEHUS
npeaMera o0ecrieyeHns BO3MOXKHOCTH MOBCETHEBHOM JKU3HU [0 CHEIHMATIBHOCTSIM, 006pazo6anusl No cNeyuarbHOCMAM,
YCIHEIIHOTO MPOJOKEHUS 1 00ecredeHst BO3MOXKHOCTH | CBSI3aHHBIM C ITPHUKJIIATHBIM CBA3AHHBIM C OCYUecmeleHuem
o0Opa3oBaHus M0 YCIEIIHOTO MPOJOIKEHUS UCIIOJIb30BAHUEM MATEMATHKH | HAYYHOU U UCCIe008AMeNbCKOl
CMELUANBHOCTSAM, HE CBA3aHHBIM | 00pa30BaHUs 1O OesmenvHocmu 6 obnacmu
C MPHKJIAJHBIM UCIOJIb30BAHUEM | CHEIMAIBHOCTSIM, HE MaAmMeMamuKu U CMeNCHbIX HAYK




MaTEMaTHUKU

CBA3aHHBIM C IMPUKJIAAHBIM
HUCIIOJIB30BAHHECM MAaTCMAaTUKH

TpeOoBanus Kk pe3yjJbTaTam

Inemenmut
meopuu
MHOICEC 8
u
Mamemamuy
ecKoll
J02UKU

OnepupoBath Ha 6a30BOM
ypoBHe! noHsTHSIMH:
KOHEYHOE MHOKECTBO,
AJIEMEHT MHOKECTBA,
MTOJIMHOKECTBO, TICPECEUCHHE
1 00beUHEHHE MHOYKECTB,
YHCIIOBBIC MHOYKECTBA Ha
KOOPAMHATHOU MPSMOH,
OTpE30K, MHTEePBAJ;
OTIEpHPOBATH HA OA30BOM
YPOBHE TTOHATHSIMH:
YTBEPKICHHUE, OTPUTIAHUE
YTBEPIKICHHSI, HICTUHHBIC U
JIOKHBIC YTBEPIKICHHSI,
MIPUYKHA, CIIEACTBHE,
YaCTHBIN CITydaid 00I1Iero
YTBEPKICHUSI, KOHTPIPUMED;
HAXOUTh MepeceueHue u
00beIMHEHNE IBYX
MHO>KECTB, MIPEJICTaBICHHbIX
rpaduyecku Ha YHUCIOBOM
MPSAMOIf;

CTPOUTH Ha YUCIIOBOM
MPSIMOM TTOJIMHOKECTBO
YHCIIOBOTO MHOXECTBA,
3aJJaHHOE€ MPOCTEHIINMHU
YCIIOBUSIMU;

pacrno3HaBaTh JIOKHbIE
YTBEPKACHUS, OIIHUOKU B
paccyXJAeHUSX, B TOM YHCIIe
C MCTOJIH30BaHHEM

Onepupoeamb2 NOHAMUAMU.

KOHEUHOe MHONCECMBO, dJIeMEHM
MHONCECmBd, NOOMHONCECMEO0,
nepeceyeHue u 00veouHeHue
MHONCECMB, YUCT08bIE
MHOJHCeCm8a Ha KOOPOUHAMHOU
npAMOU, OMpPe30K, UHMeEPBAl,
NOJIYUHMEPBAT, NPOMENCYMOK C
8bIKOJIOMOLL MOYKOU, epaghuieckoe
npeocmasieHue MHONCecme Ha
KOOPOUHAMHOU NIOCKOCIU;
onepuposamsb NOHAMUAMU.
ymeepacoenue, ompuyanue
VMBEPHCOCHUS, UCMUHHbIE U
JIOJICHbIE YIMBEPAHCOCHUSL, NPUYUHA,
creocmaue, YACmHbILL Cyyail
00We20 ymeepocoenus,
KOHmpnpumep;

nposepsimv NPUHAOIEHCHOCDb
NeMeHmMa MHONCECMBY;
Haxoo0umo nepeceuvexue u
00veduHeHue MHOJCeCcms, 8 Mom
yucie npedCcmasieHHbIX
epaghuvecku Ha YUCI080U NPAMOIL
U HA KOOPOUHAMHOU NIOCKOCIU,
nposoouUms 00KA3amenbHble
paccyscoenus 05t 000CHOBAHUSA
UCTMUHHOCIMU YMBEPHCOCHULL.

B nosceownesnoii sicuznu u npu
u3yueHulU opyaux npeomemos:

CB06O/IHO OTIEPUPOBATH>
HOHITUSIMU: KOHEUHOE
MHOECTBO, 3JIEMEHT
MHO€ECTBA, II0JIMHOXECTBO,
nepecevyeHue, 00beAMHECHUE U
Pa3HOCTb MHOKECTB, YUCIIOBbIE
MHO’KECTBA Ha KOOPJMHATHOMN
IIPSIMOM, OTPE30K, NHTEPBAJI,
IIOJIYMHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOM TOYKOIA,
rpaduueckoe npeacTaBieHue
MHO’KECTB Ha KOOPJUHATHOU
IIJIOCKOCTH;

3a/1aBaTh MHO>KECTBA
IIEPEYUCIICHUEM U
XapaKTEPUCTUYECKUM
CBOMCTBOM;

OIIEpUPOBATH NOHATHAMH:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPXKACHHUS, NCTUHHBIC U
JIO’KHBIE YTBEPKACHUS,
IIPUYMHA, CIEACTBHUE, YACTHBIN
cilydail o01ero yrepxkieHus,
KOHTPIIPUMED;

IIPOBEPATH MPUHAJIEKHOCTD
2JIEMEHTA MHOKECTBY;
HaXOJWTb [EpECCUEHUE U
00beIMHEHNE MHOXKECTB, B TOM
YHCJIE IPEJICTABIECHHBIX
rpau4ecKky Ha YUCIIOBOM
IPsIMOM ¥ Ha KOOPAMHATHOU

Locmuoicenue pezynomamog
pazoena ll;

onepuposams NOHAMUEM
onpeoeneHus, OCHOSHbIMU BUOAMU
onpeoeneHutl, OCHOBHbIMU UOAMU
meopem,

HOHUMAMb CYMb KOCBEHHO20
odokasamenbcmea,

onepuposams NOHAMUAMU
CUeMmHO20 U HeCUemHO20
MHOXMCECmea,

NPUMEHSAMb Memoo
Mamemamuyeckou UHOYKyuu OJisl
npoBedeHUst PACCYHCOEHULL U
doKazamenbcme u npu peueHuu
3a0au.

B nosceonesnoti socuznu u npu
u3yHeHuu opyaux npeomemos.
UCNONIL308AMb MEOPEMUKO-
MHOCECNBEHHDbII A3bIK U S3bIK
JI02UKU OJIs1 ONUCAHUSL PEATIbHbIX
npoyeccos u A8NeHuUl, Npu peueHuu
3a0a4 Opy2ux yueOHvIX NpeoMemos

! 3,[[6CL " Aajiee: paclio3HaBaTb KOHKPCTHBIC ITPUMEPDBL 06HII/IX IIOHSATHH I10 XAaPAKTCPHBIM IMPU3HAKAM, BBIIIOJIHATDH ,I[eﬁCTBPIS[ B COOTBETCTBUU C OIPCACIICHUEM U HpOCTCﬁmHMH CBOMCTBAMH
HOHSITPIﬁ, KOHKPETU3UPOBATh MPUMEpPaMHU 06HII/I€ IIOHATHA.
2 3,[[6CL " JaJIeC; 3HATh ONMPEACIICHUC MMOHATHA, YMCTb MMOSACHATDH €0 CMBICII, YMETh UCITOJIb30BATh IMOHATHUC U €TO CBOMCTBa Ipu NpOBCACHUN paCCY)K,Z[CHI/II\/'I, peuIeHuu 3aaaq.

8 3,[[6CL " JaJIeC: 3HATh OINPCACICHUC ITOHATHA, 3HATh U YMCTh 000CHOBBLIBATE CBOMCTBA (HpI/I3HaKI/I, €CJIM OHN CCTL) TMOHATHSA, XapaKTCPU30BATh CBA3U C APYTMMU MOHATUAMU, TPEACTABIIAA
OJIHO IIOHATHEC KaK 4aCThb IECJIOCTHOI'O KOMIUICKCA, UCIIOJIb30BATh IIOHATHUC U €TI0 CBOMCTBa Ipy MMpOBCACHUN paCCY)KZ[eHPIfI, JAO0Ka3aTeJIbCTB, pCIICHNUU 3a/ia4.




KOHTPIPUMEPOB.

B noseceounesnoii s'cusnu u
npu u3ydeHuu opyaux
npeomemos:
HCIIOJIB30BaTh YMCIOBEIC
MHOJ>KECTBa Ha
KOOPJMHATHOM MPSIMOM 11t
OIMCAHMS PEATBHBIX
MPOLECCOB U SIBJICHUIA;
MPOBOJIUTH JIOTUYECKHE
pacCy X JI€HHS B CUTYalHsIX
MMOBCETHEBHOM JKU3HHU

UCNONb308AMb YUCLOBbIE
MHOIHCECBA HA KOOPOUHAMHOU
NPAMOUL U HA KOOPOUHAMHOU
naocKocmu 0Jis1 ONUCAHUS
PeanbHbIX NPOYECcos8 U AGNEHULL,
npoeooums 0oKazamenbHvle
PACCYHCOHUS 8 CUMYAYUAX
NOBCEOHEBHOU HCUZHU, NPU
peuieHuy 3a0ay u3 Opyeux
npeomemos

TIOCKOCTH;
MPOBOJMTH JIOKA3aTEIIbHbBIE
paccyxaeHus s
000CHOBaHMS ICTHHHOCTHU
YTBEPKICHUH.

B nosceounesnoti sorcusnu u npu
U3y4eHuu opy2ux npeomemos:
UCTIOJIb30BATh YHCIIOBBIC
MHOECTBA Ha KOOPJAMHATHOMN
IPSIMOM M HAa KOOPJAMHATHOMN
TUTOCKOCTH JUTSL OTIMCAHUS
peabHBIX MPOIECCOB U
SIBIICHHIA,

MIPOBOJMTH JIOKA3aTeIbHBIC
pacCyXJCHHS B CUTYaITUSIX
MTOBCEIHEBHOM >KU3HU, TIPU
pENICHUH 3a7a4 U3 IPYTUX
PEeIMETOB

Yucna u
BbIPAHCEHUA

OmnepupoBath Ha 6a30BOM
YPOBHE MOHSTHSAMU: TIETI0C
YHCII0, ICTTUMOCTD YHCEIT,
0OBIKHOBEHHAS APOOb,
JecATUYHas ApoOb,
panroHaIbHOE YHCIIO,
npUOIMKEHHOE 3HAYCHUE
qHcia, 4acTh, 101,
OTHOIIICHHE, TIPOIICHT,
MIOBBIIICHUE W TIOHWKCHUE HA
3aJJAHHOE YHUCIIO MPOIICHTOB,
MacuTao;

OIepUPOBATH Ha Ha30BOM
yYpOBHE TOHSTUSMU:
norapu¢m 4ucna,
TPUTOHOMETpHYECKas
OKPYKHOCTB, TpalycHasi Mepa
yria, BeTUYHHA yIJia,
3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPUIECKOU
OKPYKHOCTH, CUHYC,
KOCHHYC, TAaHTE€HC U

C60000H0 onepuposamv
NOHAMUAMU: Yeloe YUCTO,
0enuUMoCmb yucesl, 0ObIKHOBECHHAS
0pobb, decsaimuynas Opooy,
PAYUOHATIbHOE HUCILO,
NPUOIUINCEHHOE 3HAYEHUe YUCd,
yacme, 00JI5, OMHOUWEHILE,
npoyenm, nogvluleHue u
NOHUMICEHUE HA 3A0AHHOE YUCTO
npoyenmos, macumao,
npUBOOUNMb NPUMEPbL HUCE]L C
3A0AHHBIMU CEOUCMEAMU
oeumMocmu;

ONepupoBamb NOHAMUSMU:
Jo2apughm uucna,
MPUSOHOMEMPUHECKAsL
OKPYIHCHOCMb, PAOUAHHASL U
2padycnas mepa yana, eiuyuna
yena, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPUYECKOT
OKPYICHOCIU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V2Jl08,

CB000OHO OTIEPUPOBATH
MOHATUSAMH: HATypaJIbHOE
YHCII0, MHOXECTBO
HaTypaJbHBIX YUCEN, IIeJI0e
YHCII0, MHOYKECTBO IENIBIX
yucen, 0OBIKHOBEHHAs JPOOb,
JecATUYHAs ApoOb, CMEIIaHHOE
YHUCJI0, PAIlMOHAIBHOE YHUCIIO,
MHOECTBO PAIIMOHATILHBIX
4yucen, UpparMoOHAIbHOE
YHUCJI0, KOPEHb CTENEHH N,
JICHCTBUTEIIBHOE YHCIIO,
MHOJKECTBO JICHCTBHTCIBHBIX
YHcell, TeOMeTpuUIecKas
MHTEPIIPETAINSI HaTypalbHbIX,
HENbIX, PAIIMOHATBHBIX,
JIEWCTBUTEIIbHBIX YUCEIT;
MTOHUMAaTh U OOBSICHATh
pa3HUILy MEXIY MO3UITHOHHOM
Y HETIO3ULIMOHHOM CUCTEMaMH
3aIIUCH YUCET;

MEPEBOJAMUTH YHUCIIA U3 OJHOMN

Jocmuoicenue pezynibmamos
pazoena ll;

Cc80000HO ONEPUPOBAMb YUCTIOBLIMU
MHOHCECMEamu npu peueruu
3a0ay;

HOHUMAMb NPUYUHBL U OCHOBHbBLE
uoeu pacuuperust HYuci08blx
MHOJNCECME;

61a0ems OCHOBHbLIMU NOHAMUIMU
meopuu 0euUMOCmuU NPU peuteHun
CMAHOAPMHLIX 3a0ay

umems 6a308vie NPeOCmasieHuUs O
MHOJHICECMBE KOMNJICKCHBIX YUCE;
Cc80000HO BbINOIHAMb
MOACOECMEEHHble NPeoOPA306AHUSL
MPUSOHOMEMPULECKUX,
J02apu@dMu1eckux, CmeneHHbLx
BbIPANCEHULL,

e1adems opmynoi buHoma
Hvromona,

NpUMEHAMb NPU peuleHul 3a0ay
meopemy 0 JTUHelHOM




KOTaHTEHC yIJIOB, UMEIOIINX
MIPOU3BOJILHYIO BEINUHHY;
BBITIOJTHATE apu(PMeTUIECKre
JICUCTBUS C LETBLIMU U
paIMOHaTBLHBIMU YUCIIAMU;
BBITIOJTHSATEH HECJIOKHBIE
peoOpa30BaHMS YUCIOBBIX
BBIPAKECHU, COACPKAILINX
CTETEHU YHCell, JINOO KOPHU
13 yucel, 1100 Jorapu@msl
YHCell;

CpaBHHMBATh PAIMOHATILHBIC
YHUCIIa MEX1y cO00ii;
OIICHUBATh U CPABHHUBATH C
parMoHaTLHBIMHA YUCITAMU
3HAUYEHUS TEJIBIX CTEeIICHEH
YyuCeNl, KOPHEHW HaTypaJbHOU
CTETICHH W3 YHCeT,
norapu(MoB vucen B
MPOCTHIX CIIy4asix;
n300pakaTh TOUKAMH Ha
YUCIIOBOM MPSIMOM 1ENIbIE U
paloHaIbHbIC YHCIIA;
n300paxaTh TOYKAMU Ha
YUCTIOBOM MPSIMOM 11eIbIe
CTETeHU YHCell, KOPHU
HATypaJIbHON CTETNCHU U3
qrcel, JIorapuMbl YUCel B
MPOCTBIX CIy4asix;
BBITIOJIHATH HECJIOKHBIE
peoOpa3oBaHUs LIETIbIX U
JIPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPaKEHUM;
BBIPAXKaTh B MPOCTEHUIITNX
Cllydasix U3 paBeHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYTue;
BBIYHCIISITH B TIPOCTHIX
CIIydasix 3HAYCHUS YUCIOBBIX
1 OYKBEHHBIX BBIPKEHUH,
OCYILIECTBIISISE HEOOXOMMbIe

UMEIOWUX NPOUZBOTILHYIO
BEUYUHY, YUCTA € U T,

8bINOIHAMY apumemuiecKue
delicmeusi, couemas yCmuwie u
nUCbMeHHble npUembl, NPUMEHSA
npu HeoOX00UMOCmu
8blUUCIUMENbHBLE YCIMPOLCMBA
HAxXo0umbv 3Ha4eHUs KOpPHs
HamypaivHol cmenexu, Cmenetu ¢
PAYUOHATILHBIM NOKA3AMeENeM,
Jloeapugpma, ucnonv3ys npu
HE0OX00UMOCMU BbIYUCIUMENbHBLE
ycmpoucmea;

N0Ib308aMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoB8oOOUMb NO U3BECTNHBIM
Gopmynam u npaguiam
npeobpazoearus OYK8eHHbIX
8bIPAICEHUL, BKIIOUAIOUUX
cmenetu, KOpHU, 102apughmol u
mpueoHomempuieckue yHKyuu,
HAX00UmMb 3HAYEHUs YUCTOBbIX U
OVKBEHHBIX BbIPAICEHU,
ocywecmasis Heobxooumbie
NOOCMAHOBKU U NPEOOPA308AHUSL,
U306padicamov cxemamuyecKku y2ol,
BEUYUHA KOMOPO2O BbIPAICEHA 8
2paoycax ui paouanax;
UCNONb308aMb NPU PEUleHUU 3a0aY
mabauukvie 3Ha4eHUs
MPUSOHOMEMPUUECKUX DYHKYULL
Venos,

BbINOIHAMb NEPEBOO BENUYUHBL
yena uz paouanHoul mepvl 8
2paodycHyo u 06pamHo.

B nosceownesnoii sicuznu u npu
uzyueHuu opyaux y4eoHvlx
npeomemos:

CHUCTEMBI 3aMUCH (CUCTEMBI
CUMCIICHUS) B IPYI'YIO;
JI0OKa3bIBaTh U UCIOJIb30BATh
MPU3HAKYU JCTMMOCTU CYMMBI U
MIPOU3BEICHUS MTPU
BBITIOJTHEHUH BBIYUCIICHUN U
pelieHny 3a1ay;

BBITIOJIHSTH OKPYTJICHUE
palvoOHaIbHBIX U
UPPALMOHATEHBIX YUCEI C
3aJaHHOM TOYHOCTBIO;
CpaBHUBAThH JICHCTBUTEIIbHbBIC
YHUCia pa3HBIMH CIIOCO0aMU;
YIOPSII0YMBATH YUCIIA,
3alMCaHHbIE B BUJIE
OOBIKHOBEHHOM M JCCATUYHOU
JIpoOu, YKCIia, 3aMCaHHbIe C
HCITOJIh30BaHUEM
apuMeTUIECKOTO
KBaJ[paTHOT'O KOPHS, KOpHEH
crerne’y 0oJbIIe 2;

Haxoauth HOJ[ 1 HOK
pa3HbIMH CcIIOCO0aMU U
UCIO0JIb30BATh UX IIPU PEIICHUU
3ajad;

BBITIOJTHATH BBIYUCIICHUS U
npeoOpa3oBaHUs BEIPAXKEHU,
COJIepIKalUX NEHCTBUTENbHBIC
YHclia, B TOM YHCIe KOPHU
HATypaJIbHBIX CTETICHEIH;
BBITIOJIHATH CTaHIAPTHHIE
TOXECTBEHHBIE
npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX,
JorapuMHUYECKUX,
CTETICHHBIX, UPPAIMOHATTBHBIX
BBIPAXKCHUM.

B noeceonesnoil scusHu u npu
usyueHuu opyaux npeomemos:

npeocmasnenuu HOJ/I;

NPUMEHAMb NPU peuleHuu 3a0a4
Kumaiickyio meopemy 06
ocmamkax,

NPUMEHAMb NPU peuleHuu 3a0a4
Manyro meopemy Depma;

YMemb 8bINOIHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU CUCmeMe CUUCTIeHUsL,
NPUMEHAMb NPU peueHuu 3a0ay
MeopemuKo-4uciossle QyHKYuu:
YuCno u cymma oenumereti,
@ynkyuro dunepa;

NPUMEHAMb NPU peueHuu 3a0a4
yenuvle Opoou,

NPUMEHAMb NPU peueHuu 3a0ay
MHO20YJIeHbl ¢ OeltiCM8UMEeNbHLIMU U
yenvimu Kosghuyuenmamu;
61a0emv NOHAMUAMU NPUBOOUMbBLU U
HenpusooUMblli MHO20YNEH U
NPUMEHAMb UX NPU pelleHUul 3a0ay,
NPUMEHAMb NPU peueHuu 3a0ay
Ocnoenyro meopemy anzebpol;
NpUMEHAMb NPU peueHuu 3a0ay
npocmetiwiue GyHKyuu
KOMNJIEKCHOU NepemMeHHOU KaK
eeomempudeckue npeobpazoeaniisl




IIOACTAaHOBKHU U
peoOpa3oBaHMs;
M300pakaTh CXeMaTUICCKU
yroJI, BEJIMYMHA KOTOPOTO
BBIpaXKCHA B rpajycax;
OLICHUBATb 3HAKN CUHYCA,
KOCHHYCa, TAHI'CHCa,
KOTAaHI'€HCAa KOHKPCTHBIX
YIJIOB.

B nosceonesnoii srcuznu u
npu u3ydeHuu opyaux
VUEOHBIX NPEOMEMO8:
BBITIOJTHSATEH BBIYUCIICHUS TIPH
perieHny 3aaq
MPAKTUYECKOTO XapaKTepa,
BBITIOJTHATE TTPAKTHYECKUC
pacyeTsl ¢ UCTIOIb30BAaHUEM
MIpU HEOOXOIMMOCTH
CIIPaBOYHBIX MAaTEPUATIOB U
BBIYUCITUTEIIBHBIX YCTPOUCTB;
COOTHOCHUTH pEaTbHBIC
BEJIMYUHBI, XapaKTEPUCTUKH
00BEKTOB OKPY>KAIOIIETO
MHpa C UX KOHKPETHBIMH
YHCJIOBBIMU 3HAUCHHSIMH;
HCII0JIb30BaTh METOAbI
OKPYTJICHUS, TPUOIMKEHHS U
MPUKHUJIKHA TIPH pEIICHUN
MPaKTUYECKHUX 3aJ1a4
MMOBCEIHEBHOH KU3HU

8bINOJIHAMb 0EUCEUSL C
YUCTIO8bIMU OAHHBIMU NPU
peweHuu 3a0ay NPaKmuyecKo2o
xapakmepa u 3a0a4 U3 paziuiHblx
obaacmeri 3HAHUL, UCNOIbL3YS NPU
HeoOX00UMOCMU CNPABOUHbIe
Mamepuansl U blYUCTUMENbHbIE
ycmpoucmea;

OYEeHUBamv, CPAGHUBAMb U
UCNONIb308aMb NPU peUleHUU
NPAKMUYEcKux 3a0a4 Yuciogule
3HAYeHUsl peabHblX 8elTUYUH,
KOHKpemHble YUCN08ble
Xapakxmepucmuxu 06veKmos
OKpYHCaIOUe2o Mupa

BBITIOJIHATH ¥ OOBSICHSTD
CpPaBHEHME PE3YJIbTATOB
BBIYMCIICHUH NIPU pELICHUN
IIPAKTUYECKUX 33/a4, B TOM
YHCIIe TPUOIMKEHHBIX
BBIYMCIICHU, UCIIONb3Ys
pa3Hble criocoObl CpaBHEHUIA;
3anMchiBaTh, CPAaBHUBATD,
OKPYTJISITh YUCIIOBBIE JJAHHbIE
peaJIbHBIX BEJTMYMH C
MCIIOJIb30BAaHUEM PA3HBIX
CUCTEM M3MEPEHUS;
COCTaBIIAATh U OLIEHUBATh
pPa3HBIMH CTIOCO0aMM
YHCIIOBBIE BHIPAKEHUS IPU
pelIeHNH IPAKTUYECKUX 3a]1a4
Y 3a/1a4 U3 JPYruX y9eOHbIX
peIMETOB

Ypasnenusn
u
Hepagencme
a

Pewrars uHeliHbIE
yYpaBHEHHS U HEPABEHCTBA,
KBaJ[paTHBIC YPaBHEHHUS;
pemiars JorapupmMuIecKue
ypaBHeHHs Buza log a (bX +
C) = d u mpocreiimue
HepaBeHCTBa Bua log a X <d;
penate nokazaTeIbHbIC
ypaBHeHUs, Bia 8 °= d

Pewamv payuonanvhvie,
NOKA3amenbHble U
Jloeapupmuueckue ypagHeHus: u
HepaseHcmaea, npocmeiuiue
UppayuoHaIbHble U
Mpu2oHOMempuieckue ypagHe s,
HEpaseHCcmea U ux CUCmembl,
UCNONb308aMb MEMOObl PeuleHUs
VpasHeHuil: npusedenue K U0y

CB0060AHO ONIEPUPOBATH
HOHSTHSMU: YpaBHEHUE,
HEpPaBEHCTBO, PABHOCHJIbHBIC
ypaBHEHHsI 1 HEPABECHCTBA,
ypaBHEHHE, SIBJISIOICECS
CIIEJICTBHEM JPYTOTO
ypaBHEHHUsI, ypaBHEHHUSI,
PaBHOCWIIbHBIC HA MHOXECTBE,
PAaBHOCHIILHBIC

Hocmuoicenue pesyriomamos
pazoena ll;

€c680000HO onpedensims Mmun u
8b10UpaAMb MEMOO peuleHsl
NOKA3amenbHblX U
Jl02apugpmuieckux ypasHeHu u
HepageHCcms, UppayuoOHaIbHbIX
YPaeHeHUll U HepageHCcms,
MpUSOHOMEMPUYECKUX YPAGHEHULL U




(rae d MOYKHO MPEICTaBUTh B
BHUJIC CTEIICHU C OCHOBAaHHEM
a) ¥ MpoCTeHIIme
HepaBeHcTBa Buja & <d (rae
d MOKHO MPEICTaBUTh B BUJIC
CTEIEHU C OCHOBAHHEM a);
MPUBOJUTH HECKOJILKO
IIPUMEPOB KOPHEU
IIPOCTEMILIETO
TPUTOHOMETPHUYECKOTO
ypaBHEHHUS BHJA: SIn X = @,
cosx=a,tgx=a,ctgx=a,
rje a — TabJarMyHOe 3HAUeHNe
COOTBETCTBYIOIIEHN
TPUTOHOMETPUYECKON

(GyHKIMH.

B noesceonesnoii sorcusnu u
npu uzyweHuu opyaux
npeomemos:

COCTAaBJISTh U peIIaTh
YpaBHEHUS U CHCTEMBI
YpaBHEHUH MPH PEIICHUH
HECJIOKHBIX MPAKTHYECKUX
3a1a4

«npouzeeoenue pagHo Hy0» UlU
«Yacmmuoe pasHo Hyoy», 3amMend
nepeMeHHbIX,

UCNONb308aMb MEMOO UHMEPBALO8
0715 peuleHus HepaeeHCcms;
UCNONb308aMb paghuyecKull
Memoo 015 NPUOTUHCEHHO20
peutenus ypagHeHuu u
HepageHcme,

usobpasicamo Ha
MPULOHOMEMPUYECKOT
OKDYHCHOCTNU MHOHCECTBO
pewienull nNpoCmenuux
MPULOHOMEMPUYECKUX YPABHEHUL
U HepaseHCcms;

8bINOIHAMb OMOOP KOPHell
VPaBHeHUlU Ul petieHul
Hepagencme 8 COOMEemcmeaul ¢
OONOTHUMENbHLIMU YCO8UAMU U
02PaHUYeHUsMU.

B nosceounesnoti scusnu u npu
usyueHuu opyaux y4eoHvix
npeomemos:

COCMasisims u peuams
VPaBHeHUs:, CUCHeMbl YPAGHEeHUL U
HepaseHcmea npu peulenuy 3a0ay
Opy2ux yueOHbIX npeomemos;
UCNONb308aMb YPAGHEHUS U
HepaseHcmaa 011 NOCMPOEHUsL U
UCCE008AHUSL NPOCIETUUUX
MAmMemMamuyeckux mooenei
PEANbHbIX CUMYayuil uiu
NPUKIAOHBIX 3A0a4;

YMemb UHMePnpemupo8ams
NOIYYEHHbIU NPU PeueHUU
VpasHeHus, HepageHcmea Ulu
cucmembl pe3yibmam, OYeHUeams
€20 npasoonodobue 8 KOHmMeKcme
3A0AHHOU PeabHOU CUMYAYUU UIU

npeoOpa3oBaHus ypaBHEHUII;
peuaTh pa3Hble BUbI
YpaBHEHUH U HEPABEHCTB U UX
CUCTEM, B TOM UYHCJIE
HEKOTOpbIEe ypaBHEHUs 3-ii U 4-
i crenenei, ApoOHO-
paluoOHaIbHBIE U
WUPpPALMOHAILHBIE;

OBJIAJICTh OCHOBHBIMU TUIIAMU
MOKa3aTeIbHBIX,
Jorapu(MHUIECKUX,
HUPPALMOHATIBHBIX, CTETIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJAMU UX
pElICHHUI U TPUMEHSTh UX MPU
pelIeHnH 3a/1ay;

MPUMEHSATh TeopeMy be3y k
PELIEHUIO YPaBHEHU;
IpPUMEHSTh Teopemy Buerta s
pelIeHNs] HEKOTOPBIX
YpaBHEHUH CTETIEHU BbIIIIE
BTOPOH;

MOHUMATh CMBICII TEOPEM O
PaBHOCHUJIBHBIX U
HEPAaBHOCUIIbHBIX
peoOpa3oBaHUAX YpaBHEHUN
U YMETh UX JJOKa3bIBaTh;
BJIa/IETh METOJIaMU PEILICHUS
ypaBHEHUM, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMpATh
METOJI PeLICHUS U
000CHOBBIBAThH CBOM BBIOOD;
HCIIOJIb30BATh METO/]
WHTEPBAJIOB ISl pEIICHUS
HEpaBEHCTB, B TOM YHCIIE
JIpOOHO-PAIIMOHATBHBIX U
BKITIOYAIOMINX B CeOs
UPPAIMOHATILHBIC BBIPAKECHUS;
peliaTth anredpandyeckue
YpaBHEHUS Y HEPABEHCTBA U UX

HEPAGeHCme, Ux cucmem,
€680000HO pewams cucmembl
JIUHEIHBIX YPAGHEHUT,

peuiams 0OCHOGHbIE MUNDbL
VPpasHeHuli U HepageHcms ¢
napamempamu,

NPUMEHAMb NPU peueHuu 3a0a4
Hepagencmea Kowu —
bynsarxoeckozo, Bepnynnu,
umems npeocmaeiexue o
HEpaseHCmaax meixcoy cpeoOHUMU
cmenenHbIMU




NPUKIAOHOU 3a0ayu

CUCTEMBI C TTapaMeTpaMu
anreOpanvdecKuM u
rpadguuecKkuM MeToIaMu;
BJIQ/ICTh Pa3HBIMHU METOIaMHU
JI0Ka3aTeIbCTBAa HEPABEHCTB;
penraTh ypaBHEHUS B IEIBIX
YHcax;

n300pakaTh MHOXKECTBA HA
IUTOCKOCTH, 3a/1aBacMble
ypaBHEHUSMH, HEPABCHCTBAMHU
U UX CUCTEMaMH,

CBOOOHO HCIIOJIL30BATh
TOXK/ICCTBECHHBIC
npeoOpa3oBaHus IPU PEIICHUN
YpaBHEHUH U CUCTEM
YpaBHEHUH

B nosceounesnoti scusnu u npu
U3yweHuu opyaux npeomemos.
COCTAaBIIATh U peuIaTh
ypaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI IIPU PEIICHUH 3aa4
JIPYTUX y4eOHBIX MIPEIMETOB;
BBITIOJTHATH OLIEHKY
paBa0MN0100Us Pe3yIbTaTOB,
MOJIy4aEMBbIX MPU PEIICHUU
pa3IMYHbIX YpaBHEHUH,
HEPABEHCTB U UX CUCTEM MpHU
pelleHnu 3a7a4 APYrux
yueOHBIX MPEAMETOB;
COCTaBIIATh U pellaTh
ypaBHEHUS U HEPABEHCTBA C
napaMeTpamu Mpu peuieHUH
3a/1a4 IPYrux yueOHbIX
PEeIMETOB;

COCTaBIIAATh ypaBHEHUE,
HEPABEHCTBO WU UX CHCTEMY,
OTIMCHIBAIOIIME PEATHHYIO
CUTYAIUIO WIH MPUKIIAJTHYIO
3a/1a4y, HHTePIPETUPOBATh




IIOJIy4CHHBIE PE3YNIbTaThI;
UCII0JIb30BATh IIPOrPaMMHBIE
CpEICTBa PU pELICHUU
OTZCJIBHBIX KJIaCCOB
YpaBHEHUM U HEPABEHCTB

Dynkyuu

OmnepupoBath Ha 0a30BOM
YPOBHE MOHSTUSAMHU:
3aBHCUMOCTH BEJINYHH,
GbyHKIMS, apTyMEHT U
3HauYeHne PyHKIUH, 00JIaCTh
OTIpE/IeIIeHUs] © MHOYKECTBO
3HaueHuH QyHKUINHU, Tpaduk
3aBUCHUMOCTH, TpapuK
GbyHKIMY, HYIU QYHKIUY,
MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA,
BO3pacTaHME Ha YHUCIOBOM
MIPOMEXYTKE, YObIBaHUE Ha
YHCIOBOM MPOMEXKYTKE,
HauOoJIbllIee U HaUMEHbIIEE
3Ha4YeHHE (PYHKIIMHU Ha
YHCIOBOM MPOMEXKYTKE,
nepuoandeckas QyHKLIHS,
HEepUoJI;

OIepHpOBaTH HA Ha30BOM
YPOBHE MOHATUSAMU: NpsMast
1 oOpartHas
[PONOPLMOHAIBHOCTh
JUHEWHas1, KBaJipaTUu4yHas,
norapupmMuyuecKas u
noka3zaTenbHas QyHKIMH,
TPUTOHOMETPHUUYECKHE
GbyHKINH;

pacro3HaBaTh rpaduKu
3JIEMEHTApHBIX (QYHKIUH:
npsiMOit U oOpaTHOM
PONOPIMOHATIBHOCTH,
JINHEMHOM, KBAIPAaTUYHOM,
norapupMHUECcKOr U
MOKa3aTeNbHON (QYHKITHIA,

OnepupoBaTh MOHATHIMHU:
3aBHCHUMOCTH BEJTMUWH, (QYHKITHS,
apryMeHT U 3HaueHue pyHKIuH,
00J1acTh OTIpeIeTICHUs U
MHO>KECTBO 3Ha4eHUI (DyHKIHH,
rpaduk 3aBUCUMOCTH, Tpaduk
GbyHKIMM, HYTH QYHKIINH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHe Ha YHCIOBOM
MIPOMEXYTKE, YObIBaHUE Ha
YHCIIOBOM TIPOMEKYTKE,
HauOoJbIlIee U HAaUMEHbIIee
3Ha4YeHHEe (PYHKIIUU HAa YHCIOBOM
MIPOMEXYTKE, IepUoAnYecKas
(GyHKLUSA, IEPUOJ, YETHAS U
HeueTHast (pyHKIHH;

ONEpPHPOBATH MOHATHAMMU: IIPSIMast
1 o0paTHas MPONOPLHUOHAIBHOCTD,
JIUHENHas1, KBaJlpaTU4Hasl,
jorapupmMuyecKas u
noka3aresnabHas (QyHKLUH,
TPUTOHOMETpUUYECKHE (DYHKLINU;
oIpesieNnaTh 3HaueHue (QyHKIUU
10 3Ha4YEHHUIO apryMeHTa pu
Pa3JIMYHbIX crioco0ax 3aAaHus
GbyHKIMH;

CTPOMTH IpaUKU N3yUEHHBIX

(b yHKIIHIA;

OIMCBIBATH MO TpaduKy U B
HNPOCTEHIINX CiTydasx o Gopmyie
MOBEJICHHE U CBOMCTBA (DYHKIIMIA,
HaXOJUTh MO rpaguKy GyHKIUU
HauOOJIbIINE U HAUMEHbBILINE
3HAYEHUS;

CTPOMTH 3CKU3 Ipaduka QyHKIHIH,

Bnaners nousTHsAMH:
3aBHCHUMOCTH BEJINYHH,
(GyHKUMSI, apTYMEHT U
3Ha4YCHHE (PYHKIIMH, 00JIaCTh
OTIpE/ICICHNUsI 1 MHOKECTBO
3HaueHuM QyHKUNHU, Tpaduk
3aBUCUMOCTH, TpauK
GyHKUMH, HYIU QYHKIHH,
IPOMEXYTKA
3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YHCIOBOM
IPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM TPOMEKYTKE,
HauOoJIbllIee U HAUMEHbIIIEE
3HaUYCHHE (PYHKIIMH Ha
YHCIIOBOM MPOMEKYTKE,
nepuoanyueckasi QyHKIUs,
NePUO/I, YETHASI U HEUETHAS
GbyHKIMH; YMETh IPUMEHSATH
3TH MOHATHUS IPU PELICHUN
3ajad;

BJIQ/IETh MOHITHEM CTEIICHHAs
byHKIMS; CTPOUTH ee Tpaduk u
YMETb IPUMEHSTH CBOMCTBA
CTeNeHHON (DYHKIINH HpU
peIlIeHnH 3a1a4;

BJIAJICTh MOHATUIMHU
nokasarenabHas QyHKLUS,
9KCIIOHEHTA; CTPOUTDH UX
rpaduKu ¥ yMETh IPUMEHSTh
CBOMCTBA MOKA3aTEeIbHOU
(GYHKIUY [IPH pEeLICHUH 337134,
BJIAJIETh MOHATHEM
norapupmuyueckas GyHKIUS;
CTPOUTH €€ rpadiK U YMETh

JlocTtrkeHue pe3ysibTaToB pa3iesa
1;

BJIQ/IETh [TOHSATHUEM ACUMIITOTHI U
YMETb €r0 MPUMEHSTH NPU PELICHUU
3a/1ay;

IPUMEHSITh METO/Ibl pEIICHUS
npocredmux auddepeHuantbHbIX
YpaBHEHUH MIEPBOTO U BTOPOIO
MOPSJIKOB




TPUTOHOMETPUUECKUX
(b yHKIIHIA;

COOTHOCHTB Ipa(puKu
AIIEMEHTAPHBIX (QYHKIUI:
npsiMOit 1 0OpaTHOM
MIPONOPIIHOHATIEHOCTH,
JINHEMHOM, KBAIPaTUYHOM,
JorapupMUIECKON U
M0Ka3aTeabHON (DYHKIMM,
TPUTOHOMETPHUYECKIX
¢byHKIM ¢ popmynamu,
KOTOPBIMH OHH 3a]IaHBbI;
HaXOJUTh MO Ipaduky
MpUOIMHKEHHO 3HAYECHUS
(GYHKIMM B 3aJJaHHBIX
TOYKaX;

OTIPENENATh MO rpaduKy
CBOMCTBa QyHKIUU (HYIH,
IPOMEKYTKU
3HAaKOIOCTOSIHCTBA,
IIPOMEKYTKA MOHOTOHHOCTH,
HauOOoJIbIINE U HAUMEHbILINE
3HAYCHHMS U T.I1.);

CTPOMTH 3CKU3 rpaduka
(GyHKLMY, YIO0BIETBOPAIOLICH
IIPUBEJICHHOMY Ha0Opy
yCIOBHH (IPOMEXKYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHue QYHKIUHU B
3aJJaHHOM TOYKE, TOUKHU
KCTPEMYMOB U T.]11.).

B noscenHeBHOM KU3HU U
IIPU U3Y4YEHUH APYTUX
MIPEAMETOB:

OTIpeNieNATh N0 Tpagukam
CBOMCTBA peabHbIX
MPOLIECCOB U 3aBUCUMOCTEMN
(HanOoJbIINE U HAUMEHBILINE
3HAYEHMs, IPOMEKYTKH

YZIOBJIETBOPSIOLLECH
MPUBEICHHOMY Ha0OpY yCIOBHIA
(mpomMexyTKH
BO3pacTaHusi/yObIBaHUS, 3HAYCHHE
(GyHKIMYU B 331aHHON TOYKE,
TOYKH IKCTPEMYMOB, aCHMIITOTHI,
HyM QYHKIMH U T.1.);

pelarb ypaBHEHUS, POCTEUILINE
CUCTEMbI YpaBHEHH, UCIIOJIb3YS
CBOMCTBA PYHKUUN U UX
rpaduKoB.

B moBceiHEBHOM KU3HU U TIPH
W3YYCHHUH JPYTUX YICOHBIX
MPEIMETOB:

OTIpEeeNATh 1o rpadukam u
WCTIONH30BATh JIJISl PEIICHUS
MPUKIIAJHBIX 33/1a4 CBOMCTBA
peaIbHBIX MPOLIECCOB U
3aBUCUMOCTEN (HAanOOJBIITNE U
HauMEHBIIINE 3HAUYCHUS,
MIPOMEXYTKU BO3pACTaHUS U
yObIBaHMS (PYHKIIMH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA, aCUMITOTHI,
MEePUOI U T.I1.);
UHTEPIIPETUPOBATh CBOKWCTBA B
KOHTEKCTE KOHKPETHO
MPAKTHYECKON CUTYaIUH;
OTIpeNeNATh 1o rpadukam
IPOCTEHIINE XapaKTEPUCTUKH
NEPUOUYECKUX MPOIIECCOB B
O610JIOTHH, SKOHOMHKE, MY3bIKE,
pPannoCBs3H U Ap. (aMILTUTY/A,
Nepuoa U T.I1.)

IIPUMEHATH CBOWCTBA
JorapupMUUECKOr PYHKITHH
IpY PEUICHNN 33/1a4;

BJIAJICTh MOHITUAMHU
TPUTOHOMETPHUYECKHE
(yHKLIMH; CTPOUTH UX I'paduKu
¥ YMETbh IPUMEHSTH CBOHCTBA
TPUTOHOMETPHUYECKHIX
(GyHKUMI IpU peLIeHUH 3a/1a4;
BJIAJIETh MOHITHEM OOpaTHas
(GYHKIUS; TIPUMEHSTH 3TO
MIOHSATHUE TIPH PEIICHUH 3a71ay;
IPUMEHSTH TPU PEIICHUN
3a/1a4 cBOMCTBA (DYHKITHI:
YEeTHOCTb, IEPUOTUIHOCTH,
OTPaHUYCHHOCTH;

NPUMEHSTH IPY pEIICHUH
3a/1a4 IpeoOpa3oBaHMs
rpaduKoB (PYHKIIHIA;

BJIa/IETh MOHATUSIMH YUCIIOBAs
MOCIIEZIOBATEIHHOCTD,
apudMeTHIecKas u
reoMeTpHryYecKast MPOrpeccus;
MPUMEHSITH [IPH PEIICHUN
3aJa4 CBOMCTBA U MPU3HAKU
apupMETUUECKON U
reOMETPUYECKON MTPOrPeCcCHil.
B noBceHeBHOM KU3HU U TIPH
U3YYEHUU APYTrUX y4eOHBIX
PEeIMETOB:

OTIpeNeNATh 1o rpadukam u
UCIIOJIb30BATh JUISl peIlICHHS
NPUKJIAHBIX 3a/1a4 CBOICTBA
peabHBIX MPOLIECCOB U
3aBUCUMOCTEH (HauOObIINE U
HaMMEHBIINE 3HAUCHUS,
IPOMEXYTKH BO3pacTaHUs U
yObIBaHUs (DYHKLIUH,
IPOMEXYTKU
3HAKOMOCTOSIHCTBA,




BO3pacTaHMs U yObIBAHMUS,
IIPOMEKYTKH
3HAKOTIOCTOSIHCTBA U T.I1.);
HMHTEPIPETUPOBATH CBOWCTBA
B KOHTEKCTE KOHKPETHON
MPAKTUYECKOU CUTYyALIUU

ACHMIITOTHI, TOUKHU Tepernoa,
NEPUOJ U T.IL.);
MHTEPIIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKOU CUTYaLINU;
OTIpENIENATH 0 TpaduKam
IIPOCTENIINE XapaKTEPUCTUKU
NEPUOUUECKUX MPOLIECCOB B
OHOJIOrH, SKOHOMHUKE,
MY3BbIKE, PaJUOCBS3H U JP.
(amMmIuTyna, Nepuoa U T.11.)

Inemenmot
mamemamu
uecKo20
ananusza

OmnepupoBath Ha 0a30BOM
YPOBHE TTOHSITHSIMH:
Mpou3BOIHAs (YHKIIUU B
TOYKE, KacaTelbHas K
rpaduky GyHKIUY,
MpoU3BOIHAs (DYHKIIHH;
OTIPEIeNIATh 3HaYCHHE
MPOU3BOTHOM (PYHKITUU B
TOYKE 10 N300paKEHUIO
KacaTelbHOU K rpaduKy,
MPOBEICHHOM B 3TOW TOYKE;
pelIaTh HECIOKHbIE 3a0a4u
Ha MPUMEHEHHUE CBSI3U MEXIY
MIPOMEXKYTKaMU
MOHOTOHHOCTH M TOUKaMH
AKCTpeMyMa (YHKIIHH, C
OJIHO¥ CTOPOHBI, U
MIPOMEXKYTKaMU
3HAKOMOCTOSIHCTBA U HYJISIMH
MIPOU3BOIHOM ATON (HyHKIIMH
— C IpYyromu.

B noBceaHeBHOM KU3HU U
IIPU U3YYEHUHU JPYrUX
IIPEIMETOB:

MOJIB3YACh rpadukamu,
CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocra,
TIOBBIIICHUS, YBEITMUCHUS U

OnepupoBaTh MOHATHIMHU:
MPOU3BOIHAS (DYHKITUH B TOYKE,
KacaTenbHasl K rpaQuky QyHKINH,
MPOU3BOIHAS (QDYHKIINH;
BBIUHCIIATH TIPOU3BOTHYIO
OJIHOYJIEHA, MHOTOYJIEHA,
KBaJIpaTHOTO KOPHS,
MIPOU3BOJIHYIO CYMMBbI (PYHKLIU;
BBIYHCIISATH IPOU3BOHbBIE
3JIEMEHTapHBIX PYHKIUN U UX
KOMOWHAINH, UCTIOB3YSI
CIPaBOYHbIE MaTEPUAJIbL;
UCCJIEJIOBATh B MPOCTEUIITNX
cinydasx GyHKIMH Ha
MOHOTOHHOCTb, HAXOIUTh
HauOOoJIbIINE U HAUMEHBIINE
3HaueHus QYHKIMHA, CTPOUTH
rpaduky MHOTOUYJIEHOB U
MPOCTEHIINX PAlMOHATBHBIX
(GYHKIHI ¢ UCTIOIb30BaHUEM
anrmapara MaTeMaTH4eCcKOro
aHau3a.

B noBceaHeBHOM )KU3HU U IIPU
U3YYEHHUH JPYTUX y4eOHBIX
IIPEIMETOB:

pelaTh NpuKiIaJHbIe 3a1a4K U3
6uonoruu, GU3NKH, XUMUH,
9KOHOMMKH U JPYTUX [IPEIMETOB,

Bagers nmoustuem
OecKOHEYHO yObIBaroIIas
reOMEeTpUYeCcKast MPOTPECCUs |
YMETh MPUMEHSATH €T0 TPH
pElICHUH 33139,

MPUMEHSITB JUTS PEIICHUS 3a71a4
TEOPHIO TIPEJICTIOB;

BJIAJCTh NOHATUIMU
OECKOHEYHO OOJIBbIINE U
OECKOHEYHO MaJIble YHCIIOBEIC
MOCJIeIOBATEILHOCTH ¥ YMETh
CpaBHUBATh OECKOHEUHO
0osbIIKe U OSCKOHEYHO Majkle
MOCJIEA0OBATENLHOCTH;

BJIAZETh HOHATUSAMHU:
npou3BoHas (QYHKIIUU B
TOYKE, IPOU3BOAHAS (DYHKITHH;
BBIYUCIISITH TIPOU3BO/IHBIC
3JIIEMEHTAPHBIX PYHKIUN U UX
KOMOMHAILIMIL;

uccienoBaTh GyHKIUU Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI;
CTPOUTH TpapUKu U MPUMEHSTh
K PEIIeHUIO0 3a/1a4, B TOM YUCIIe
C IapaMeTpoM;

BJIAJETH HOHATHEM
KacaTelbHas K rpaduky
(GyHKIMM ¥ yMETh IPUMEHSITh
€ro NPy PEIICHUN 3a/1a4;

JlocTrkenue pe3ysibTaToB pa3iena
1;

CBOOOJIHO BJIa/IeTh CTaHIAPTHBIM
anmnapaTroM MaTeMaTu4ecKoro
aHaJIM3a JUIsl BEIYUCIICHUS
MIPOM3BOIHBIX (PYHKITH OTHOM
IIEPEMEHHOM;

CBOOOHO MPUMEHSTH armapar
MaTeMaTHYeCKOT0 aHaJIU3a IS
uccaenoBaHus QyHKIUNA U
MOCTPOEHUS I'PapUKOB, B TOM UUCIIE
MCCJIEIOBaHMS HA BBIYKJIOCTb;
OTIEpUPOBATH MOHITHEM
nepBooOpazHor pyHKIMH AJIs
pelieHus 3a/1a4;

OBJIaJIETh OCHOBHBIMU CBEJICHUSIMU
00 uHTerpane Herorona—JleiiOnua
U €r0 MPOCTEUITNX MPUMEHEHHUSX;
OTIEpUPOBATH B CTAHAAPTHBIX
CUTYaIUsX MPOU3BOJHBIMU BBICIIUX
HOPSJIKOB;

YMETh IPUMEHSTH IPU PEIICHUH
3aJ]ay CBOMCTBA HEMIPEPBHIBHBIX

G yHKIHIH;

YMETh IPUMEHSThH [IPH PELICHUN
3az1a4 TeopeMsl Beliepmtpacca;
YMETh BBINOJIHATH NPUOIMKEHHbIE
BBIUMCIICHUS (METObI peIIeHUs
YpaBHEHUH, BEIUMCICHHUS




T.Il.) WIH CKOPOCTHU
yObIBaHUS (TTaIcHUS,
CHWDKEHMUSI, yMEHBILIEHUS U
T.Il.) BEJIMYMH B PEaJIbHBIX
nporeccax;

COOTHOCHTB Tpa(uKH
peaJIbHBIX ITPOLIECCOB U
3aBUCHMOCTEH C UX
ONMCAHUSAMH, BKIIOYAIOIIUMHU
XapaKTEPUCTUKH CKOPOCTH
n3MeHeHus (ObICTPBI pocT,
IJIaBHOE MOHM)KEHUE U T.11.);
HCI0JIb30BATh I'paduKu
peaJIbHBIX MPOLIECCOB IS
pELIeHUS HECTOXKHBIX
MPUKIIAIHBIX 33734, B TOM
quclie onpeaenss no rpaduky
CKOPOCTh X0J1a IIpolecca

CBSI3aHHBIE C UCCIIEI0BAHUEM
XapaKTEPUCTUK PeabHbIX
IIPOLIECCOB, HAXOKJIECHUEM
HanOOJIBIINX U HAUMEHBIIUX
3HAYEHUH, CKOPOCTU U YCKOPEHUS
U T.IL;

UHTEPIIPETUPOBATH OJyYCHHbBIE
pe3yabTaThl

BJI1aACTh ITOHATUAMUA
nepBooOpa3zHas GyHKIuS,
OIIPENICIICHHBIN UHTETPal;
IPUMEHATE TEOPEMY
Herorona—Jlelibnuna u ee
CJICZICTBUS JJISl pEIICHUS 3a/1a4.

B moBceiHEBHOM KU3HU U TTPH
W3YYCHUU JPYTUX YIeOHBIX
PEIMETOB:

pemraTh NpUKJIaJHbIC 3a/1a9H U3
Oounosioruu, PU3NKU, XUMUH,
SKOHOMWKH H JIPYTUX
IPEIMETOB, CBSI3aHHBIC C
HCCIICI0BaHUEM
XapaKTePUCTHK TPOIECCOB;
UHTEPIPETHPOBATH
TIOJTyYCHHBIC PE3YJIbTATHI

OIPE/ICTIEHHOTO UHTErpasa);

YMETb IPUMEHSATh IPUIIOKEHUE
IIPOU3BOHON U ONIPEIEIIEHHOIO
MHTETpaia K peleHuIo 3a/1a4
€CTECTBO3HAHUSI;

BJIA/IETh NOHATUSIMU BTOPAS
MPOM3BO/IHAS, BBIITYKJIOCTh TpaduKa
(GYHKIMM U YMETb MCCIIEI0BATh
(yHKIMIO Ha BBIITYKJIOCTh

Cmamucmu
Ka u meopus
eeposamuoc
meit, 102UKa
u
KomMOuHamo
puKa

OmnepupoBath Ha 0a30BOM
YPOBHE OCHOBHBIMHU
ONMCATEIbHBIMU
XapaKTEPUCTHKaMH
YHCIOBOT0 Habopa: cpeHee
apu¢pmeTHyecKoe, MeIMaHa,
HauOoJIbllIee U HaUMEHbIIEe
3HAYEHUS;

OIepHpOBaTH HA OHa30BOM
YPOBHE NOHATUSAMHU: 4acTOTa
U BEPOSITHOCTb COOBITHS,
CIIy4aiiHbIN BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU;
BBIYHCIIATH BEPOSTHOCTU
COOBITUI Ha OCHOBE MO/ICYETa
4KCJIa UCXO/I0B.

B noBcenHeBHOI KU3HU U
IIPU U3YYEHUHU JPYrUX
PEMETOB:

OLICHUBATh U CPAaBHUBAThH B

HNwmets npencraBieHue o
JTUCKPETHBIX U HETIPEPBIBHBIX
CITyJailHBIX BEIMYMHAX, U
pacrpeenieHus X, 0
HE3aBUCHUMOCTH CITy9aiHBIX
BEJIMYHH;

UMETh MPECTABICHUE O
MaTeMaTUYE€CKOM OXKHJAaHUHU U
JTUCTIEPCUH CITYYaliHBIX BEJIMYUH;
UMETh MPECTABICHUE O
HOPMAJIbHOM pacipeie/ieHud 1
npuMepax HOPMaJIbHO
pacrpeaeneHHbIX CIy4alHbIX
BEJINYHH;

MOHUMATH CYTh 3aKOHA OOJBIINX
YuceNl ¥ BBIOOPOYHOTO METOa
U3MEPEHHS BEPOSITHOCTEM;
HUMETh TpeJICTaBIeHHE 00
YCIIOBHOM BEPOSTHOCTH U O
MOJIHOW BEPOSITHOCTH, MPUMEHSTh
UX B pPEIICHUH 33]a4;

HMMETb MPEJCTaBICHUE O BAKHBIX

OnepupoBaTh OCHOBHBIMHU
ONMCaTEIbHBIMU
XapaKTEPUCTUKAMH YHCIIOBOTO
Habopa, TOHSATHEM
reHepalibHasi COBOKYITHOCTb U
BBIOOPKOIL U3 Hee;
OIIEPUPOBATH MOHATUAMH:
4acTOTa U BEPOATHOCTh
COOBITHS, CyMMa U
IIPOU3BEJICHNE BEPOSTHOCTEM,
BBIYUCIISITh BEPOSATHOCTH
coOBITHII Ha OCHOBE MOJICUETa
YHUClla UCXO/0B;

BJIaJIETh OCHOBHBIMU
MOHITUSIMA KOMOMHATOPHUKH U
YMETh UX MPUMEHSTh IPH
pEILLIEHNN 3a]ay4;

UMETb IpeJICTaBIeHNE 00
OCHOBAaX TEOPHUH
BEpPOSTHOCTEM;

UMETH MPECTABIEHUE O
JUCKPETHBIX U HEMIPEPBIBHBIX

Joctmxenne pe3yabTaToB pasjera
I1;

UMETh MPEJCTaBICHUE O
LEHTPAJIbHOUN MPEAeIbHON TeOpeME;
MUMETh MPEJCTaBIICHUE O
BBIOOPOYHOM KOd(PduItneHTe
KOppEJSALNH U JIMHEHHON
perpeccuu;

MUMETh MPEJCTaBICHUE O
CTaTHUCTUYECKUX TUIIOTE3aX U
MIPOBEPKE CTATUCTUYECKOM
TUIOTE3bl, O CTATUCTUKE KPUTEPUS U
ee ypOBHE 3HAUMMOCTH;

UMETb MPEJCTABICHUE O CBS3U
HMITUPHUECKUX U TEOPETHUECKUX
pacpenencHun;

UMETb MPEJCTABICHUE O
KOJMPOBAaHUH, ABOUYHOM 3aIUCH,
JIBOMYHOM JIEPEBE;

BJIJIETh OCHOBHBIMU MOHATHIMHU
Teopuu rpados (rpad, BepunHa,
peOpo, cTeneHb BEPUINHbI, TyTh B




MPOCTHIX CIIydasix
BEPOSITHOCTH COOBITHI B
peabHOM )KU3HU;

YUTaTh, COTIOCTABIIATH,
CpaBHUBATh,
MHTEPIPETHPOBATD B
MPOCTHIX CITydasiX peabHbIe
JaHHBIC, IPECTABICHHBIC B
BUJIC TAOJHII, AUATPaMM,
rpadukoB

YaCTHBIX BUJIAX PACIIPEACIICHUN U
MNPUMCHATH UX B PCHICHUU 3a/1a4,
HUMETb MPEJCTaBICHUE O
KOPPEJSALMY CITy4YalHbIX BEJIMYHH,
O JIMHEWHOW PErpecCUu.

B noBceHeBHOM KU3HU U IPU
U3YYEHUU APYTUX MPEIMETOB:
BBIUHCIISTH WK OLIEHUBATh
BEPOSITHOCTH COOBITUH B pealibHOMN
KU3HU;

BBIOMPATH MOIXOASIINE METOIbI
Mpe/icTaBICHUs U 00paboTKH
JTAHHBIX;

YMETb pelliaTh HECI0KHbIE 3a/1a4H
Ha IPUMEHEHHUE 3aKOHa OOJIBIINX
Yycell B COL[UOJIOTHH,
CTpaxOBaHMH, 3/IPaBOOXPaHEHHH,
o0ecrnieueHUH OE3011aCHOCTH
HACEJICHUA B YPE3BbIYaHBIX
CUTYalUsX

CIIy4aliHbIX BEJIMYMHAX, U
pacnpeneseHusx, o
HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYNH;

UMETh MPECTABIECHUE O
MaTEMaTHYECKOM OXKUIAHUU U
JUCIIEPCUH CITy4alHbIX
BEJIMYNH;

UMETh MPECTABIECHUE O
COBMECTHBIX paclpeaeseHUsIX
CIIy4alHbIX BEJIMYMH;
MOHUMATh CYTh 3aKOHA
OOJIBIINX YKCeN U
BBIOOPOYHOI'O METO/1a
HU3MEPEHUS BEPOSTHOCTEH;
UMETh MPECTaBIECHUE O
HOPMaJIbHOM paclpeieIeHUH U
npuMepax HOPMaJIbHO
PacIpeeIICeHHBIX CIIy4aiHbIX
BEJIMYNH;

UMETH NPEACTABICHUE O
KOPPEJSLHUU CITydalHbIX
BEJIMYHMH.

B noBcenHeBHOM )XKU3HU U TTPU
W3YYCHUU JAPYTHX MPEIMETOB:
BBIYHMCIIATH UM OLIEHUBATh
BEPOSTHOCTH COOBITHIA B
peanbHOM KU3HU;

BBIOMPATHh METOIbI
MOJXOAIICTO MPEICTABICHUS
1 00pabOTKH JTaHHBIX

rpade) U yMeTb IPUMEHATh X MPU
peLIeHUH 3a1a4;

HMCTHh NPCACTABJICHUC O ACPCBbAX U
YMETb IPUMEHATH IIPU PELICHUH
3a1ad;

BJIaACTh IIOHATUEM CBA3HOCTH U
YMCTb NIPUMCHATH KOMIIOHCHTBI
CBA3HOCTHU IIPU PpCHICHUUA 3aa4;
YMCTb OCYHICCTBJIATH IIYTH 1O
pebpam, 06x0/1b1 pedep U BEpLINH
rpada;

UMETh MpejicTaBlIeHue 00
BﬁHePOBOM U TaMHJIbTOHOBOM IIYTH,
HMETHh NPCACTABJICHUC O TPYAHOCTHU
3aa4i HaXOXACHUA raMHUJIbTOHOBA
MyTH;

BJIaJACTh INOHATUAMHU KOHCYHBIC U
CUCTHBIC MHOKCCTBA U YMETH UX
INPUMEHSATH ITPH PEIICHUH 33/1a4;
YMETh IPUMEHSTH METO]
MaTeMaTH4eCKOW MHIYKIHH;

YMETb MIPUMEHSTH TPUHIUI
Jlupuxiie pu penieHu: 3a1a4

Texcmoevie
3a0auu

Pemars HecnoxHbIe
TEKCTOBBIE 33Ja4l Pa3HbIX
THIIOB;

aHAJIM3UPOBATH YCIOBUE
3a/1a4u, TPU HEOOXOJUMOCTH
CTPOMUTH ISl €€ PEIICHUs
MAaTeMaTHYECKYI MOJIENb;
IMOHMMATh U UCIIOJIb30BaTh

Pemate 3a7aun pa3HbIX TUIOB, B
TOM YMCJI€ 33[]a4X TOBBIIIEHHON
TPYAHOCTH;

BBIOMPATh ONTUMAIILHBI METO
peleHus 3a/1a41, paccMaTpuBas
pa3IUYHbIE METO/IBI;

CTPOUTH MOJEIIb PELIEHUS 3a/1a4H,
IIPOBOJUTH TOKA3aTEIbHbIE

Pemats pa3HbIC 3a1a49n
MOBBILIEHHO TPYAHOCTH,
AHAJIN3UPOBATDh YCIIOBUC
3aaa4u, BBI6I/IpaTB
ONTUMAJIbHBIA METO peaicHus
3ala4yu, paccMaTpuBasi
Ppa3InIHbIC MCTOIBI;

CTPOUTH MOJCIIb PCIIICHU A

ﬂOCTI/DKCHI/Ie PE3YJIbTaTOB pa3aciia
I




JUISL pELICHUs 3a0a4K
nH(OpMaIIHNIO,
MPEJCTABICHHYIO B BHJIE
TEKCTOBOW U CUMBOJIbHOM
3aIIiCH, CXEM, TaOJIHII,
yarpamm, rpaukos,
PHUCYHKOB;

JNENUCTBOBATH 110 AITOPUTMY,
coJiepKalieMycsl B YCIIOBUU
3a]1auy;

HCI0JIb30BATh JJOTHYECKHE
paccyKJIeHHS MTPHU PEIICHUN
3a]1auy;

paboTarh C U30BITOYHBIMU
YCTIOBHSIMH, BBIOHpAs M3 BCeH
nH(pOopMaLKH, JaHHBIE,
HE0OXO0IUMBIE IS pelIeHus
3a/1a4u;

OCYILIECTBIISITH HECIIOKHBIN
nepedop BO3MOIKHBIX
pernieHui, BEIOupas u3 HuX
ONTUMAJILHOE MO0 KPUTEPUSIM,
chopMyIUpPOBaHHBIM B
YCIIOBUU;

aHAJIM3UPOBATh U
UHTEPIPETUPOBATH
MOJIy4YE€HHBIE PEILICHUs B
KOHTEKCTE YCJIOBHS 33/1a4H,
BBIOMpATh PELICHUs], HEe
MIPOTUBOPEYAIINE KOHTEKCTY;
peliaTh 3a/1a4u Ha pacyeT
CTOMMOCTH MOKYIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HEeCJIOXKHBIE 33/1a4H,
CBSI3aHHBIE C JJOJIEBBIM
y4acTHEM BO BIIQJICHUHU
bupMoil, npeanpusTHEM,
HE/IBUKUMOCTHIO;

pelaTh 3a/1a4y Ha MPOCThIe
MPOLIEHTHI (CHCTEMBI CKUJIOK,

paccyXJeHus;
pemiark 3a1a4n, Tpedyromue
nepebopa BapHaHTOB, IPOBEPKU
YCJIOBHIA, BBIOOPA ONITUMAILHOTO
pe3yibTara;

aHAIM3UPOBATh U
UHTEPIPETHPOBATH PE3YJIBTATHI B
KOHTEKCTE YCIIOBUS 33/1a4H,
BbIOMpATh pELIEHUs], HE
MPOTHBOpEYAIINEe KOHTEKCTY;
MIEPEBOANTH TIPU PEIICHUH 33a91
nHpopmanno U3 oJHoN (GOpMBbI B
JPYTyI0, UCTIONB3Ys IPU
HEOOXOIMMOCTH CXEMEI, TAOJIHIIbI,
rpaduku, 1uarpaMMsl;

B noBcenHEBHOM )XHU3HU U TIPH
W3y4YEHUU JPYTUX MPEAMETOB:
pelaTs NpakTU4ECKUeE 3a1a4u U
3a/1a4M U3 IPYrUX IPEIMETOB

3aJa4u, IPOBOJIUTH
JI0Ka3aTeIbHbBIE PACCYKICHHS
IpY PEeLICHUH 3aa4H;

peurate 3a1a4u, Tpedyromue
nepedopa BapraHTOB,
IPOBEPKH yCIOBUH, BBIOOPA
ONITUMAIIBHOTO Pe3yiIbTaTa;
aHaM3UPOBATh U
UHTEPIPETHPOBATH
MIOJTyYeHHBIC PEIICHHS B
KOHTEKCTE YCIIOBUS 3a/1a4H,
BbIOMpATh pELIEHUs], HE
POTHBOpEYAINE KOHTEKCTY;
NIEPEBOIUTH MPH PEIICHUN
3a/1a9u MH()OPMAITHIO U3 OJTHOH
(dbopMbI 3aIMCH B IPYTYIO,
UCTIOJB3YS TIPU
HEOOXOIMMOCTH CXEMEI,
TaOMHIIBI, TPAPUKH,
JIarpaMMBl.

B noBcenHeBHON KU3HU U TIPU
W3YYCHUU JPYTHX MPEIMETOB:
pemarh MpakTUYECKUe 3aaadu
Y 3aJ1a4¥ U3 JPYTUX IPEIMETOB




KOMHCCHH) U HA BEIYHCIICHUE
CJIOXHBIX IPOIICHTOB B
Pa3IMYHBIX CXEMax BKJIAJIOB,
KPEJAUTOB U UTIOTEK;

peuaTh MPaKTUICCKHe
3a/a4yu, Tpedyrome
WCIOJIb30BAHUS
OTPHUIATEIILHBIX YHCEI: Ha
OTIpe/ICIICHUE TEMITePaTypHI,
Ha OTPEICTICHHUE TTOJIOKCHHSI
Ha BpeMeHHOH ocH (110
HaIlel 3pbl U 1oCIe), Ha
JIBUKCHHEC JICHEKHBIX
cpencts (MpUxo/pacxon), Ha
oTpesieIieHUe
rI1yOUHBI/BBICOTHI U T.I1.;
WCII0JIb30BATh TIOHSTHE
Maciitada st HaXOXKIeHUS
pacCTOSIHUM U JTMH HA
KapTax, IUIaHaX MECTHOCTH,
IUIaHaX TOMEIICHUM,
BBIKpOHKaxX, IpH paboTe HA
KOMIIBIOTEpE U T.II.

B nmoBsceHeBHOM KU3HU U
[IPU U3YYCHHUH JIPYTHX
MPEeIMETOB:

pelaTh HeCIOXKHbIE
MPaKTUYECKHE 3a/1a4H,
BO3ZHUKAIOIINE B CUTYAIIUSIX
MTOBCEIHEBHOM JKU3HU

OnepupoBatb Ha 0a30BOM
YPOBHE NOHATUSIMHU: TOUKA,
Ipsimasi, IJIOCKOCTh B
IIPOCTPAHCTBE,
NapaJuIeIbHOCTD U
MEPIEHIUKYIIIPHOCTD
MPSIMBIX U MIJIOCKOCTEN;
pacrno3HaBaTh OCHOBHbBIE
BH/JIbl MHOTOI'PaHHUKOB
(mpu3ma, nupamMuja,

OnepupoBaTh MOHATHAMU: TOUKA,
npsiMasi, MI0CKOCTh B
MPOCTPAHCTBE, MapaIeTbHOCTh U
NEPIeHIUKYISIPHOCTD MPSMBIX U
INIOCKOCTEM;

MIPUMEHSTH JUTSl pEIIeHUs 3a/1a4
reoMerpudeckue (pakTel, eciu
yCIOBUS IPUMEHEHUS 33aHbI B
SBHOH opme;

peniaTh 3a/1a4i Ha HaX0XKICHUE

Bnagers reomerpuueckuMu
MOHATUSAMH IIPU PEILICHUN
3a/1a4 U [POBEACHUU
MaTeMaTHYECKUX
pacCy X IeHUH;
CaMOCTOSITEJIBHO
bopmynupoBaTh OnpeaeIeHus
reoMeTpudeckux Guryp,
BBIJIBUr'aTh TUIIOTE3bI O HOBBIX
CBOMCTBAX M IPU3HAKAX

Nmets npencrasieHue 0o
AKCHOMAaTHYECKOM METOJIE;

BJIA/IETh MTOHATHEM I'€OMETPUUECKUE
MecTa TO4YEK B IPOCTPAHCTBE U
YMETb IPUMEHSATD UX AJIS PELLICHUS
3ajady;

YMETb IPUMEHSATH JJISl PELLEHUS
3aJ1a4 CBOMCTBA IVIOCKUX U
JBYTPaHHBIX YIJI0B, TPEXTPAHHOTO
yria, TEOPEMbl KOCUHYCOB H




IIPSIMOYT OJIbHBIN
napajuiesienumnesn, Kyo);
n300paXkaTh U3y4aeMbie
(GUTypBI OT PYKHU U C
MIPUMEHEHHEM MPOCTHIX
YePTEIKHBIX HHCTPYMEHTOB;
NienaTh (BBIHOCHBIE) MIIOCKUE
YepTEKHU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYP:
BH/JI CBEpPXY, COOKY, CHU3Y;
M3BJIEKAaTh MHPOPMAIIUIO O
MIPOCTPaHCTBEHHBIX
reOMEeTPUUECKUX QUrypax,
MIPEJICTaBICHHYIO Ha
yepTexkax U pUCyHKaX;
MIPUMEHSTH TEOPEMY
[Mudaropa nmpu BEIYUCICHAN
3JIEMEHTOB
CTEPEOMETPUUECKUX DUTYD;
HaXOIUTh 00BEMEI U
IJTONIAU TTOBEPXHOCTEMN
MPOCTEUIINX
MHOTOTPAaHHUKOB C
pUMeHEeHHeM (HopMYyIT;
pacrno3HaBaTh OCHOBHbBIE
BU/IBI T€JI BpalieHus (KOHYC,
nuuHap, cdepa u map);
HaXOJUTh 0ObEMBI U
TJIOLIAIU TIOBEPXHOCTEH
MPOCTEUIITHUX
MHOTOTPaHHUKOB H TeJ
BpAaIIeHUs] C TPUMEHEHUEM

bopmy.

B noscenHeBHOI U3HU U
IIPU U3YYEHUHU JPYrUX
IIPEIMETOB!

COOTHOCHUTB a0CTPAaKTHBIE
reOMETPUYECKUE TOHATUS U
(baxThl C pealbHBIMU

TreOMETPUYECKUX BEITHYHUH T10
o0pasiamM WM alropuTMam;
JieNaTh (BBIHOCHBIE) TJIOCKUE
YEepTEKU U3 PUCYHKOB OOBEMHBIX
¢buryp, B TOM 4uCII€ pUCOBATH BUJL
CBEpXY, COOKY, CTPOUTH CCUCHUS
MHOTOTPaHHHUKOB;

U3BJICKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO O
reOMEeTPUUECKUX QUrypax,
MPEJCTaBICHHYIO Ha YePTEkKax;
MPUMEHSTh T€OMETPUIECKHE
(baxThI A1 peNIeHus 33124, B TOM
YHCIIe MPEIIOoJIararinx
HECKOJIPKO IIaroB PEIICHUs;
OTIMCHIBATh B3aUMHOE
pacIioioKeHUE MPSIMBIX U
IUTOCKOCTEMN B MPOCTPAHCTBE;
(hopmyaupOBaTh CBONCTBA U
npu3HaKu Guryp;

JOKa3bIBaTh TEOMETPUUECKUE
YTBEPKACHUS;

BJIQ/IETh CTaHAAPTHOM
Kiaccuduranuen
POCTPAHCTBEHHBIX QUTYD
(mpaMubl, TPU3MBL,
napasuieJenuIe/ibl);

HaXOJUTh 00BEMBI U TUIOIIATN
MOBEPXHOCTEH Tr€OMETPUUYECKUX
TEN ¢ IPUMEHEHUEM (hOpMYIT;
BBIYUCIISATH PACCTOSIHUS U YIJIbI B
HpPOCTPaHCTBE.

B nmoBceHEeBHOM KU3HU U TTPU
U3YyUYCHHUH JPYTUX TPEAMETOB:
HCIIOJIB30BaTh CBOMCTBA
reOMETPUICCKUX QUTYp IS
peleHus 3a/1a4 MPaKTHYECKOTO
XapakTepa U 3aJa4 U3 APyrux
o0Onacreiil 3HaHUI

reoMeTpu4ecKkux Guryp u
000CHOBBIBATH WJIH
ompoBepraTh Ux, 00001aTh
WIN KOHKPETU3UPOBAThH
pe3yabTaThl HA HOBBIX KJIaccax
¢buryp, npoBOIUTH B
HECIIOKHBIX CITyJasx
KIaccupuKanuio Guryp mo
pa3IMYHBIM OCHOBAHUSIM;
UCCIIEIOBATh YEPTEXKH,
BKJItOYasi KOMOMHaIMU uryp,
U3BIIEKaTh, UHTEPIPETUPOBATH
U IpeoOpa3oBbIBATh
uH(pOpMaLHIO,
NPEJICTaBICHHYIO Ha YepPTekKax;
pemaTh 3a1a4n
TE€OMETPUIECKOTO COJICPIKAHHMS,
B TOM YHCJI€ B CUTYaIUsX,
KOTJIa aJITOPUTM PELEHHsI He
CJIEAYeT SIBHO U3 YCIIOBHUS,
BBINOJIHATh HEOOXOUMBIE IS
peleHus 3a1a4u
JIOTIOJIHUTEIIbHBIE IOCTPOEHUS,
UCCIIeI0BaTh BO3MOKHOCTh
IPUMEHEHUSI TEOpeM U GOpMYIT
JUIs peLIeHUs 3aay;

yMeTb (GOpMYIUpOBaTh U
JI0Ka3bIBaTh T€OMETPHUECKHUE
YTBEP)KICHHUS;

BJIAJICTh MOHITUAMHU
CTepeOMEeTpUU: IIpU3Ma,
napajenenunes, mupamMmuaa,
TETpa’Ip;

UMETb MpeJCTaBIeHUs 00
aKCMOMax CTEepEOMETPUU U
CJICZICTBUSIX U3 HUX U YMETh
OPUMEHSTH UX MPH PELICHUH
3ajay;

YMETh CTPOUTH CEUCHHUS
MHOTOT'PaHHHUKOB C

CHHYCOB JJIsl TPEXTPAHHOTO YTJIa;
BJIQJICTh MOHATHEM
NEePIEHINKYIISIPHOE CEUCHHE
IPU3MBI U YMETh IPUMEHSATH €TO0
IIPU PELICHUH 3a7ay;

UMETh MPEJCTABICHHE O
JIBOMCTBEHHOCTH MTPABHIIHLHBIX
MHOTOT'PaHHHKOB;

BJIQJICTh MOHITUSAMH LIEHTPATBHOE U
napaielbHOE TPOSKTHPOBAHNE H
MPUMEHSTH UX TP OCTPOSHUH
CEUEHHNI MHOTOTPaHHHKOB METOZIOM
MPOEKIUH;

UMETh NIPEJICTABICHUE O Pa3BEPTKE
MHOTOTpaHHHUKA B KpaTdaniem
MyTH Ha TOBEPXHOCTH
MHOTOTPaHHHKA,

UMETh TIPECTaBICHUE O
KOHMYECKUX CEUCHMSIX;

UMETH MPE/ICTaBJICHUE O
Kacarommxcs chepax 1 KoMOMHAIIUN
TeJI BpallleH!s U YMETh IPUMEHSATh
UX IIpU PELICHNH 3a7ay;
IPUMEHSATH [P PELLICHUN 3a7a4
(bopMyIty paccTOSIHUS OT TOUYKH JI0
IUIOCKOCTH;

BJIAJIETh pa3HbIMU CIIOCOOAMHU
3aJJaHUs IPSAMOM ypaBHEHUSIMU U
YMETb IPUMEHSTbH [IPHU PELICHUN
3ajay;

HOPUMEHSATH [IPU PELICHUH 33734 U
JI0Ka3aTeabCTBE TEOPEM BEKTOPHBII
METOJ] U METOJ1 KOOPJIUHAT;

UMETb MpeJCcTaBIeHue 00 akcuoMax
o0bemMa, IPUMEHSTh (HOPMYIIbI
00BEMOB IPSMOYTOJIBHOTO
napaiesenune1a, Ipu3Mbl 1
NUpPaMUIbl, TETPAdpa Ipu
pelleHNH 3a/1ay;

IPUMEHSTH TEOPEMBI 00




KU3HECHHBIMU OOBEKTaMU U
CUTYallUsMU;

HCIIOJIb30BATh CBOMCTBA
MPOCTPAHCTBEHHBIX
reOMEeTPUIECKUX (GUTyp At
peleHus THIOBBIX 33134
MPAKTUYECKOTO COICPIKAHUS;
COOTHOCHTD TUIOIIAH
ITIOBEPXHOCTEH Tell
OJINHAKOBOH (OpMBI
Pa3IMYHOTO pa3Mepa;
COOTHOCHUTBH 0OBEMBI COCYIOB
OJINHAKOBOH (OpMBI
Pa3IMYHOTO pa3Mepa;
OILIeHUBATh Hopmy
MIPAaBUIILHOTO
MHOTOTpaHHHKA TTOCITe
CTIHJIOB, CPE30B | T.II.
(ompenensTh KOJIMIeCTBO
BepIInH, pedep u rpaHei
MOJIy4EHHBIX
MHOTOTPaHHUKOB)

MCII0JIb30BAHUEM PA3INYHBIX
METOJIOB, B TOM YHCJIE U
METOJa CIEJIOB;

UMETh MPECTABIECHUE O
CKPEILMBAIOIIUXCS PSMBIX B
IPOCTPAHCTBE U YMETh
HaXOJMTb YTrOJ U PacCTOSIHUE
MEX/1y HUMU;

IPUMEHSITh TEOPEMBI O
NapauIeIbHOCTH MPSIMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE
IIpU pelIeHUH 3a/1ay;

YMETb PUMEHSATH
napaielIbHOE
IIPOEKTUPOBAHUE IS
n300paxkeHus puryp;

YMETb MPUMEHSATH
NEePIEeHIUKYISIPHOCTH IPSIMOT
1 IUIOCKOCTH IIPH PELICHUH
3ajady;

BJIAJICTh MNOHATHAMU
OpPTOTrOHAJIBHOE
IIPOEKTUPOBAHKE, HAKJIOHHBIE
U UX IPOEKLNH, YMETh
IIPUMEHSTHh TEOPEMY O TPEX
NEPIEHIUKYIIIpaxX IpH
pEILICHNN 3a]ay4;

BJIA/IETh NOHATHIMU
paccTosiHue MeXay purypamu
B IIPOCTPAHCTBE, OOLIMIA
NEPIEHIUKYJIISP IBYX
CKPEILHBAIOIINXCS MPSMBIX U
YMETb IPUMEHSATH UX IIPH
pEILLIEHNN 3a]ay4;

BJIA/IETh MOHITHEM YrOJI MEXIY
IPSIMOM M TUIOCKOCTBIO U YMETh
IPUMEHSTH €r0 IPU PELLICHUN
3az1ad;

BJIA/IETh MOHATHIMU
JBYTPAaHHBIN YrOJI, YTOJ MEKIY

OTHOILEHUSIX 0OBEMOB IPH
pEIlIEeHNN 3aay;

IPUMEHSTh UHTErpall JUis
BBIUMCIICHUS 00BEMOB U
IIOBEPXHOCTEN TEJI BPAILCHHUS,
BBIYMCIICHUS IIOILAIU
chepuyeckoro mnosica u oobema
1apOBOTO CJIOS;

MMETh NPEJCTABICHUE O JBMKEHUSIX
B [IPOCTPAHCTBE: MapaJljIeIbHOM
NepeHoce, CHMMETPUH
OTHOCHUTEJIHO TUIOCKOCTH,
LEHTPaJIbHOU CUMMETPUH, IOBOPOTE
OTHOCHTEJIBHO IIPSIMOM, BAHTOBOU
CUMMETPUH, YMETh MIPUMEHSITH UX
IIpU pEelIeHUH 3a]1a4;

MUMETh MpeACTaBIECHUE O TUIOIIAIU
OPTOrOHAJIBHOM MPOEKIINH;

UMETb IIPEJCTABICHUE O
TPEXTPAHHOM U MHOTOTPAHHOM YTIJIe
Y TIPUMEHATH CBOMCTBA MJIOCKUX
YIJI0B MHOTOI'PaHHOTO yIila Mpu
peLIeHUH 3a1a4;

UMETb [IPEJCTABICHUS O
npeoOpazoBaHUM MO100WS,
TOMOTETHH U YMETh IPUMEHATh UX
IPU pPEeLICHUH 3a7ay;

YMETh pellaTh 3aJa4u Ha
IUIOCKOCTU METO/IaMH
CTEpEOMETPUH;

YMETh IPUMEHSATH (POPMYIIbI
00BEMOB MU pelIeHUH 3374




MJIOCKOCTSIMU,
NepPHEHANKYIISPHBIE TNIOCKOCTH
U YMETh NPUMEHSTh UX MPU
pelIeHNH 3a/1aY;

BJIQJICTh IOHATUSMU TIPU3Ma,
napasuieJenunesl U IpuMeHsTh
CBOICTBA MapaJiyIeenuIie/1a
P PEIICHUH 3a/1aY;

BJIJICTh TIOHSTHEM
IIPSIMOYTOJIBHBIN
napasuieJenunesl U IpuMeHsTh
€ro IpH peleHUN 3aay;
BJIQJICTh TIOHATUSMU TTUPAMU/IA,
BHJIbI TUPAMHUI, YIIEMEHTHI
MPaBUIILHON TTUPAMHUJIBI
YMETh IPUMEHATH UX TIPHU
pelIeHnH 3a/1ay;

UMETh MPECTAaBIECHUE O
TeopeMe Dusepa, IpaBUIbHBIX
MHOTOTpaHHHKAX;

BJIa/IETh MOHITHEM IUIOIIAIN
MTOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh
MPUMEHSITH €r0 MIPH PEIICHUN
3ajad;

BJIQ/IETh MOHATHAMHU Teja
BpallleHus (LUINHAP, KOHYC,
map u cepa), UX ceueHus u
YMETb IPUMEHSTH UX IpU
peIlIeHnH 3a1a4;

BJIQ/IETh MOHITHIMH
KacaTeJbHbIE IPSIMbIE U
MJIOCKOCTH U YMETh IPUMEHSTh
U3 MPHU PEIICHUH 3a]a4;

MMETh MPEACTABICHUS O
BIMCAHHBIX U ONMHUCAHHBIX
cepax U yMeTh IPUMEHSTh UX
P PELLICHUH 3a/1ay;

BJIQ/ICTh TIOHITHSIMHA 00BEM,
00BEeMbI MHOTOTPAaHHHUKOB, TEJ




BpAIIICHUS U TIPUMEHSTH UX
NpU pEUICHUH 3a]aY;

UMETh MPEJCTaBICHUE O
pa3BepTKe UWINH/IPA U KOHYCA,
MJIOIA I TTIOBEPXHOCTHU
HWJIUHIPA U KOHYCA, YMETh
MPUMECHSITh UX TPU PEIICHUH
3aJ1a4;

UMETD MPECTABICHUE O
iomanu chepsl ¥ yMEThb
MPUMEHSITh €T0 TIPH PEIICHUN
3aJ1a4;

YMETh peliaTh 3a7a4u Ha
KOMOHMHAIIMHA MHOTOTPAaHHUKOB
Y TeJl BPAIllCHHUS;

UMETh MPEJICTABICHUE O
110100MM B IPOCTPAHCTBE U
YMETh pelIaTh 3a7a9u Ha
OTHOIIIEHHE 00BEMOB U
MJIOIIAACH TOBEPXHOCTEN
MoJ00HBIX (UTYP.

B noBcenHeBHOM KU3HU U TIPU
W3YYCHUH JAPYTHX MPEIMETOB:
COCTAaBJIATh C UCIOJIL30BaHHEM
CBOMCTB r€OMETPHYECKHUX
buryp MmareMaTuuecKue
MOJISJIH JUTSl PEIICHUS 3a1a4
MIPaKTUYECKOTO XapakTepa 1
3aJa4 U3 CMEKHBIX
JUCIUIUINH, UCCIEA0BATh
MOJIyY€HHBIE MOJETH U
UHTEPIPETHUPOBATH PE3yabTaT

BexTopsl 1
KOOpAUHAT
bl B
NPOCTPAHCT
Be

OmnepupoBatb Ha 0a30BOM
YPOBHE MOHATUEM J€KapTOBBI
KOOPAMHATHI B IPOCTPAHCTRE;
HaXOJIUTh KOOPIUHATHI
BEPILIUH KyOa U
IPSIMOYTOJIBHOTO
napaiesenumnena

OmnepupoBaTh NOHATUAMU
JIeKapTOBBI KOOPIMHATHI B
IIPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpa, paBEHCTBO BEKTOPOB,
KOOPJMHATBI BEKTOPA, YIOJl MEXTY
BEKTOpaMH, CKaJIIPHOE
IIPOU3BEACHNUE BEKTOPOB,
KOJUIMHEAPHbIE BEKTOPBI;

Biiagets NOHATUAMY BEKTOPBI
U UX KOOPJUHATHI,

YMETB BBIIIOJIHATH Ollepaluu
HaJl BEKTOpaMHu;
UCIIOJIb30BATh CKAJIIPHOE
IIPOU3BEIEHUE BEKTOPOB IIPH
pELICHUH 3a/1ay4;

IIPUMEHSATH YPAaBHECHUE

I[OCTI/I)KCHI/IG PE3YJIbTaTOB pa3aciia
I,

HaxXoauThb 06’beM napajjiejenuiic1a
" TCTpasapa, 3adaHHbIX
KOOpAWHAaTaMH CBOUX BCPILHNH,
3a4aBaTh MPsIMYIO B IIPOCTPAHCTBE;
HaxXoAuThb PaCCTOSAHUEC OT TOYKU OO
IMJIOCKOCTH B CUCTCMC KOOPAWHAT,




HaXOJUTh PACCTOSHUE MEXKIY IUIOCKOCTH, (POpPMYITy HAaXOJUTh PACCTOSTHUE MEXAY

JBYMS TOYKaMHU, CYMMY BEKTOPOB | PACCTOSIHUS MEKy TOUKaMHU, CKPELIUBAIOIIMMUCS IPSIMBIMH,
U NIPOU3BEJICHUE BEKTOPA Ha ypaBHEHHE Cephl PH 3aJIaHHBIMHU B CUCTEME KOOPAUHAT
YUCII0, YTOJI MEXKly BEKTOpaMH, pelieHun 3auay;

CKAIIIPHOE IIPOU3BEICHHUE, IIPUMEHATH BEKTOPBI U METOL

pacKiIagpIBaTh BEKTOP IO IBYM KOOPJAMHAT B POCTPAHCTBE

HEKOJUIMHEAPHBIM BEKTOpaM; IIPU PELICHUH 3a/1a4

3aJaBaTh IUIOCKOCTh YpaBHEHUEM
B JIEKAPTOBOM CHCTEME
KOOpJMHAT;

pemaTh mpocTeime 3a1a9an
BBEJICHUEM BEKTOPHOTO Oa3uca

Coaep:xkanue yuye0Hoii mporpammbl mo matemaruke 10 kiI.
AJiredpa u HayajIa MaTeMaTu4eckoro anaausa 170 u.
Jleticmeumensuvie wucia -15u.
Harypanbsubie u nenbie uncna. Jlemumocts uncen. OCHOBHas TeopeMa apu(METHKH HaTypadbHBIX Yncell. ParrionansHble, UppaluoHaIbHbIS, TeHCTBUTEIIbHBIC
4yucia, YuciaoBad npsmas. YucinoBbeie HEpaBEHCTBA. AKCHOMATHUKA JEHCTBUTEIbHBIX YhCel. Mo1yllb AEMCTBUTENBHOTO Ynciia. MeTo1 MaTeMaThuy €CKOU
WHTYKITUH.
Yucnosvie pyuxyuu -10u.
Omnpenenenre YMCIOBON QYHKIIMH U cTIOco0b! ee 3aaanus. CoiictBa Gpynkuwmii. [leproandeckue pyaknun. OOpaTHas GyHKITUS.
Tpueconomempuyeckue @yuxyuu-28u.
YucnoBas OKpY>KHOCTh Ha KOOPJUHATHOM TUIOCKOCTH. OnipeiesieHne CHHyca, KOCMHYca, TAHTe€HCa U KOTaHTeHca. TpuroHoMerpudeckue GyHKIIMUA YUCIOBOTO U
YTJIOBOTO apryMeHTa, uX CBOWCTBa M rpaduku. CkaThe M pacTsoKeHHe rpaduKOB TpUroOHOMETpUUecKuX GyHKIui. OOpaTHBIE TPUTOHOMETPHYECKUE (DYHKITUH.
Tpueconomempuyeckue ypasnenus u Hepasencmea-14 u.
[IpocTeiimme TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA. METO bl PEIICHHUS TPUTOHOMETPUUYECKUX YPABHEHHI: METO/I 3aMEHBI IEPEMEHHOM, METOT
Pa3NIoKEHUsT HA MHOYKHTEIIH, OJTHOPOIHBIC TPUTOHOMETPUYECKUE YPABHEHUS.
Ilpeobpazosanue mpuconomempuyeckux evipaxceruii-30u.
DopMmyIIbl CII0KEHUS, TPUBEACHHUS, IBOWHOTO apryMeHTa, MOHKeHHs crerieHu. [IpeoOpasoBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKIIUN B TPOU3BEICHUE
Y TIPOU3BEICHUS B CyMMY. METO/IbI pelIeHHsI TPUTOHOMETPUUYECKUX YPaBHEHHUH (TIPOIOJIKEHHE)
Ilpouzeoonas -46u.
Omnpenenenre YUCIOBOM MOCIEOBATETLHOCTH, CIIOCOOBI €€ 3aJaHusl 1 CBOMCTBA. [Ipeaen ynucioBoil mocieqoBaTenbHOCTH, CBOMCTBA CXOISMIIUXCS
nocnenoBarenbHocTeld. CyMMa GeckoHEeuHO# reomeTprueckoit mporpeccun. [Ipeaen ¢pyHkinu Ha 6ECKOHEYHOCTH U B TOUKE. 3aauu, IPUBOASIIUE K TIOHATHIO
MIPOU3BOJIHOM, OMpeAeNieHHe MPOU3BOIHOM, BEIYUCICHHE TPOU3BOIHBIX. [loHATHE Mpon3BOAHOM M-T0O nopsaka. JuddepenHupoBanre cnoxHON QyHKIIUN.
HuddepenunpoBanue oopaTHOl QyHKIMH. YpaBHEHHE KacaTelbHOU K rpaduky ¢pyHkiuu. [IpuMeneHne npou3BoaHOM T Mccnea0BaHus (QYHKIMI Ha
MOHOTOHHOCTH M 9KCTpeMyMEI. [IprMeHeHne mpou3BOIHOM [Tl T0OKa3aTenbCTBA TOXKAECCTB U HepaBeHCTB. [locTpoenue rpadukoB dhynkiuii. [Ipumenenue
MIPOU3BOIHOM I OTHICKAHUSI HAMOOJIBIINX M HAMMEHBIINX 3HAUEHUIN HEMpPephIBHON (YHKIIMM HA TPOMEXYTKE. 3a1a4il Ha ONTHMH3AIIHIO.
Komnnexcuvie uucna - 9u.




KomrmnekcHeie yricna u apudMeTndeckre onepanuy Haa HuMu. KoMIiekcHbIe Yuciia U KOOpAWHATHAS TUIOCKOCTh. TpUroHoMerpuueckas opma 3amucu
KOMILJIEKCHOTO yKciia. KoMIiekcHbIe Yuciia ¥ KBaJIpaTHbIE ypaBHEHMs. Bo3BeieHe KOMIUIEKCHOTO YKCiIa B CTeIeHb. V3BieueHne KyOM4eckoro KOpHs u3
KOMIUIEKCHOTO YHCJIa.

Kombunamopuxa u eeposmuocms -5u.

[IpaBuno ymHoxenus. KomOunaropusie 3anaun. [lepecranoBku u hakropuansl. Beibop Heckonbkux snemenToB. Coueranus U pazmenieHus. buanom HetoroHa.
CrnyqaitHblie cOOBITHS U BEPOSITHOCTH

Umoecosas konmponvrnas paboma -2u.

lloeémopenue -11u.

I'eomerpust 68u.

Hexomopule ceedenus uz nranumempuu -12 u.

VYTuIBl M OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO. YTOJI MEXK/ly KacaTeJIbHOW U XOpJOU. YTIJIbl C BEPIIMHAMM BHYTPHU U BHE Kpyra. BrimcanHsbiit
YeThIpEXyroJibHUK. OMUCaHHBIN YeTHIPEXYTroJbHUK. Teopema o Meauane. Teopema 0 OUCCEKTpHUCe TpeyrojabHuka. DopMyIbl IIIOIAAN TPEYTOIbHHUKA.
®opmyna 'epona. Teopemsl Menenas u Uessl. Duuric, runepbosa u napadosa

Beeoenue 6 cmepeomempuio -3u.

OcCHOBHBIE TIOHATHSI CTEPEOMETPUN. AKCHOMBI cTepeoMeTpuu. CIeCTBUS U3 aKCHOM cTepeoMeTpui. M300paskeHne mpoCcTpaHCTBEHHBIX (PUTYD.
Hapannenvnocmo npsameix u niockocmei — 164.

B3anMuoe pacniosioskeHue IpsiMbIX B TpocTpaHcTBe. [lapaensHOCTh MpSIMBIX B TpocTpaHcTBe. [lapannenbHOCTh MPSIMON U TIIIOCKOCTH.
CkpenmuBatomuecs npsiMele. [lapamnensHocTs miockocte. Terpasap. Ceuenus terpasapa. [lapamnenenunesn. Ceuenns napauiesenunesa.
Ilepnenoukynapnocms npsamou u niockocmeti — 17 u.

[lepneHuKyISIpHOCTD NPAMOM U INIOCKOCTH. [lapamensHple npsiMble, IEPHIEHANKYISPHBIE K IIIOCKOCTH. PaccTossHNE MeX 1y IPSIMBIMH U INTIOCKOCT SIMU B
npocTtpaHcTBe. [lepreHauKysip 1 HaKJIOHHAs K TUIOCKOCTH. YTOJI MEXAY MPSIMOM U TJIOCKOCThIO. JIByrpanHsbiil yroi. [leprneHauKyIsspHOCTh MIIOCKOCTEMH.
[IpsmoyronsHbIN apasuienenumen. MHOTOTpaHHbBIE YIJIbI.

Mmnocoepannuku -14u.

[TonsiTe MHOTOrpaHHUKA. Beinmykibie MHOrorpanHuku. [lpusma, npasunbnas npusma. [lapanmnenenunen, kyo. [Tupamuaa. [IpaBunbuas nupamuaa. Yceu€HHnas
nupamuja. [IpaBunbHbie MHOTOrpaHHUKU. KOMOMHAIIMN MHOTOTPAaHHUKOB.

lloemopenue — 6u.

B paboueii mporpamme npeaycMoTpeHo 15 KOHTPOIBbHBIX PaboT (anrebpa 1 Havana MaTeMaTudecKoro anammsa -11, reomerpus -4)mo remam:
IIpenmer: maTemaTnka/ anredpa u Hadajga MATEMATHYECKOTO aHAIN3a

1. Bxoonas konmponvnas paboma 1y.
2. Koumponvnas paboma Ne 1 no meme: «/leticmeumensbHuvle yucia» 1u.
3. Konmponvnas paboma Ne 2 no meme: « Hucnosvie ghynkyuuy 2y,
4. Konmponvnas paboma Ne 3 no meme: « Tpueonomempuueckue QyHKyuuy» 1u.
5. TIpomescymounas KoHmpoavHas paboma 1u.
6. Konumponvnas paboma Ne 4 no meme: « Tpuconomempuyeckue ypagHeHus» 1u.
7. Konmponvnas paboma Ne 5 no meme: «IIpeobpazosanus mpucoHoOMempudecKux 8blpadceHull» 2y,
8. Konmponvnas paboma Ne 6 no meme: «Ilpouzeoonasn»l 2y,
9. Konmponvnas paboma Ne 7 no meme: «IIpoussoonas»?2 2y,
10 Konmponvnas paboma Ne 8 no meme.: « Komniexchvie uucia» 1y.




11. Umoeosas konmpoavras paboma 2y,
HUTOr0 16u.
IIpenmeT: MaTeMaTHKa/ TEOMETPHS

1. Konumponvnas paboma Ne 1 no meme:. « B3aumnoe pacnonodiscenue npsamoix 8 RpOCmMpancmeey 1u.
2. Konmponvhas paboma Ne 2 no meme: «llapannenbnocmos npamvix u niocKocmeu» 1u.
3. Koumponvnas paboma Ne 3 no meme: «Ilepnenoukyisaprocms npsamulx u ni0CKOCMeEny» 1u.
4, Konmponvnas paboma Ne 4 no meme: « Mnoeoecpannuuxuy 1u.

HTOr0 4u,

Dopmbl, nepuoOOUYHOCMb U NOPAOOK MEKYWe20 KOHMPOIsA VCNesaeMoCmuy U _NpoMedCYmouHol _ammecmayuu_ooyuarouuxcs onpenenensl [lomoxennem o
TEKYIIeM KOHTPOJIC YCIIEeBAEMOCTH M MpoMexxyTodHou arrectaruu ooyvaromuxcs [BOY COIL mm. H.C.[oposckoro c.IToxoensck mHa 2022-2023 yueOHBbIi
rof. [IpomexxyTouHast aTTecTanus MpoBOAUTCS B POpMe un02060il KOHMPOIbHOU pabombl

BocnurarensHblil moTeHIMan ypoka « MaTeMaTHKa) peaqn3yercs 4Yepes:
® YCTAaHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHUH MEXAYy YUYUTEJIeM W €ro Y4YeHHKaMH, CHOCOOCTBYIOIIUX IO3UTHBHOMY BOCIIPHUSITHIO
ydaluMHucss TpeOOBaHMM W MPOCHO y4YUTENs, MPUBJICUCHUIO MX BHUMAaHHS K OOCYyXJaeMoill Ha ypoke HHGPOpMAIMU, aKTUBHU3AIMH HX
II0O3HABATEJIbHOM JIESTEIbHOCTH;
e 100YX/eHHE IIKOJbHUKOB COONIOAATh Ha YpOKE OOLIEHPHUHITHIE HOPMBI MOBEACHUS, MpaBuia OOIIEHUS CO CTApIIMMH (YUYUTEISIMU) U
CBEpPCTHHKAMHU (IIIKOJIbHUKAMU), IPUHIIUITHI Y4€OHOW TUCIUILIMHBI M CAMOOPTaHU3aIlUH;
® [IpPUBJICUCHHE BHUMAHUS IIKOJBbHUKOB K IIEHHOCTHOMY aCHeKTy M3y4aeMbIX Ha YpOKax SBJICHMI, OpraHu3alus uX paboThl ¢ MOIydaeMoil
Ha YpOKE COIMATbHO 3HAYMMON MHPOpMaLUe — MTHUIIMUPOBAHUE €€ 00CYXICHHS, BRICKA3bIBAHUS YUYAIIMMHCS CBOETO MHEHHUS TI0 €€ MOBOY,
BBIPAOOTKH CBOETO K HEH OTHOIIICHHUS,
® JIEMOHCTPAIIMIO IETAM MPUMEPOB OTBETCTBEHHOT'O, IPAXKJAHCKOTO IMOBEICHUS, MPOSIBICHUS YEIOBEKOIIO0US U T0OpOCEpIeYHOCTH, MTOAOOD
COOTBETCTBYIOIUX TEKCTOB JJIA YTCHUS, 3a]1a4 JIJIs1 PEIICHMsI, MPOOJIEMHBIX CUTYaIMi 1J1s1 00CYKICHHS B KIIACCE;
® MPUMEHEHHWE HA YypPOKE WHTEPAKTUBHBIX (HOpM pabOThl yYaIIUXCS: UHTEIIEKTYAIbHBIX UTP, CTUMYJIUPYIONINX MO3HABATEIBHYIO
MOTHBAIMIO IMIKOJBHUKOB; IUIAKTHYECKOTO TeaTpa, TJe IMOJYYCHHbIE Ha YpPOKEe 3HAHHS OOBITPHIBAIOTCA B TEaTPATbHBIX MOCTAHOBKAX;
JTUCKYCCHI, KOTOPBIC MAIOT YYaIIUMCSI BO3MOKHOCTh MTPUOOPECTH OIBIT BEJCHUSI KOHCTPYKTUBHOTO JHAJIOTa; TPYIIIOBOM pabOThI MIH pabOThI
B Mapax, KOTOPbIE y4aT IMIKOJbHUKOB KOMaHHOW paboTe U B3aMMOJICUCTBHIO C IPYTUMH JICTHMU;
® BKIIIOYEHHE B YPOK HMIPOBBIX MPOLEAYp, KOTOpPBIE MOMOTarT MOJACPKATh MOTHBALMIO JAETEW K IMOJYYECHHIO 3HAHWM, HaJa)KUBaHUIO
MO3UTUBHBIX MEKIMIYHOCTHBIX OTHOIIICHHUH B KJIACCE, TOMOTAIOT YCTAHOBJICHUIO JOOPOKeIaTeIbHON aTMOC(EPHI BO BPEMS yPOKa;
e OpraHm3anusi HACTABHUYECTBA MOTHBHPOBAHHBIX W 3PYJAUPOBAHHBIX YYAIIUXCA HAJ HUX HEYCHEBAIOIIMMHU OJHOKJIACCHUKAMH, JAOLIETO
LIKOJIBHUKAaM COLMAIbHO 3HAYMMBIW OMBIT COTPYAHUYECTBA U B3AUMHOW MTOMOIILIH;
e VHULMUPOBAHME W TMOIJIEPKKY HCCIEAOBATEIbCKOW JEATEIPHOCTH IIKOJBHUKOB B paMKax pealu3allid UMW HWHAUBUAYAIBHBIX M
IPYIIOBBIX HCCIEIOBATENbCKUX MPOEKTOB, YTO JIaCT IIKOJbHUKAM BO3MOXXHOCTh MPUOOPECTH HABBIK CaMOCTOSATEIIBHOTO pPEIICHUs
TEOPETUYECKON MPOOJIEMBI, HABBIK T€HEPUPOBAHUS U 0(DOPMIIEHUS COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEIHHOTO OTHOIICHUS K UY>KUM UJESAM,




opopMmiIeHHBIM B paboTax Apyrux uccleaoBaTenei, HaBbIK MYyOJUYHOrO BBICTYIUICHUS TEepe] ayAUuTOpUEH, apryMEHTHUPOBaHUSA U
OTCTaMBaHUSI CBOCU TOUKH 3PECHUS.
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