IMosicHUTeIbHASA 3aANIMCKA

Pabouas nporpamma yyeOnoro npeamera «Marematukay» ais 10-11 kmaccoB coctaBieHa Ha OCHOBE:

1. ®epepanproro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eaeparumny;

2. @enepaibHOTO roCcyIapCTBEHHOT0 00pa30BaTEIBLHOTO CTaHIapTa CPEAHEro (TIOJIHOTO) 00IIero 00pa3oBaHusl, YTBEPKICHHBIM MPHKa30M MUHHCTEPCTBA

oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 1. Ne 413;

3. VYcraBa 'BOY COII um. H.C. Toposckoro c.Ilogoenbcek;

VYueonoro mana ['BOY COLI um. H.C. loposckoro c.ITogbenbck na 2022-2023 yuebnsblii rox;
5. OcHoBHoI1 00pa3zoBatensHoi porpamMmel ' BOY COIL um. H.C. Jloposckoro c.Ilon6ensck Ha 2022-2023 yueOHbIii o,

&

Pabouas mporpamma y4uebHOTrO Kypca «Marematukay padpadorana s ooydaromuxcs 10-11 k1. ¢ yrimyOJéHHBIM U3y4eHHEeM MAaTeMaTHKH U BKIIIOYACT B ceOs
IBa MOAyJs: «Anredpa W Hauana MaTemMaTHueckoro aHanuza» u «leomerpusi». [IpemycmMoTpeHO mperogaBaHHe yKa3aHHBIX MOJIYJEH — mapaiienbHO U
CUHXPOHHO.

Hpenodaecmue Kypca ((Aﬂ2€6pbl U HAYAJL MAMeMamu4ecko20 anaiusay 6e0emcs no KomMnjiekmy.

1. AnreOpa u Hayama matematuueckoro ananmsa. 10 xiacc. B 2 4. Y.1: yueOHUK a1 0011e00pa30BaTeIbHBIX YUPSIKACHHH (0a30BbIii M yriyOnEHHbIIH
yposun)/A.I". Mopakosuy, I1.B. Cemenos.- 8- uzz., crep.- M.: Muemo3una, 2019r.

2. AnreOpa u Havaiga marematuueckoro anamusa. 10 wmacc. B 2 u. U.2.: 3agmaynuk s 0o0mieoOpa3oBar. ydpexaeHuil (6a30Bbiil v yriyOiéHHbIi
yposuu)/A.I". Mopakoswud, [1.B. Cemenos.- 8-¢ u3., crep.- M.: Muemo3una, 2019 r.

3. Aunrebpa u Hayana mMatemathueckoro ananmmsa. 11 xmacc. B 2 u. U.1: y4eOHuK i 001ieo0pa3oBaTesibHbIX yupexkaeHui (6a30Bbiii u yriyOnEHHbIN
yposuu)/A.I". Mopakoswud, I1.B. CemenoB.- 8-¢ u3., crep.- M.: Muemo3una, 2020r.

4. Anrebpa u Hayana marematuueckoro aHanmsa. 11 kmacc. B 2 4. Y.2.: 3amaynuk s oOmieoOpas3oBatr. yupexaeHuil (6a30Bblii u yriayOnéHHbIN
yposuu)/A.I". Mopakoswud, I1.B. Cemenos.- 8-¢ u3n., crep.- M.: Muemo3una, 2020 r.

Y4eOHO-MeTOINYECKUI KOMILJIEKT 110 MaTeMaTHKe n3jarenbeTBa «MHeMo3nHay (aBTop A.I.MopakoBH4) COOTBETCTBYET TOCYJapCTBEHHOMY CTaHJIApTY.
HoBoe m3manue 3Toro KOMIUIEKTA SIBIISIETCS TTOJIHBIM U JIOPa0OTaHHBIM B COOTBETCTBHU C TPEOOBAaHHSIMU HOPMATHUBHBIX TOKYMEHTOB, HMEET 3aBEPIICHHOCTh
y4eOHOU JTUHUU.

OTIUYUTENBHBIMA OCOOCHHOCTSAMHU YYEOHUKOB SIBISIIOTCS PAIlMOHAJIBHOE COYETAHME YETKOCTH M JIOCTYMHOCTH M3JIOKEHHs, NPHOPUTETHOCTD
(GyHKIMOHATBHO-TpapUUeCKOr JIMHUM, HAJIUYUE OOJBIIOrO YHCIIa MPUMEPOB C MOAPOOHBIMH perleHusMHU. [IpakTudeckue 3aiaHusl K Kypcy COAEp)KaTcsl BO
BTOPOM €ro 4acTH — 3aJauHUKe.

IIpenodasanue kypca «I eomempusy sedemcs no KOMHIEKMYy:

T'eomerpust, 10-11: yueOHMK mmst 001I€00pa30BATENBHBIX YUPEKACHUM: 0a30BbIi 1 yriayonéunsnii yposau / JI.C. Aranacsu, N.®. byrysos, C.b. Kagomues u ap. — M.:
[Tpoceemenwne, 2019.

Y4eObHO-MeTOANYECKUH KOMIUIEKT 1o TeoMeTpuu mist 10—11 kmaccoB, opueHTHpOBaHHBIN Ha yaeOHUK «['eomerpust, 10—11» JI. C. Atanacsna u np.,
BKJIIOYAET TaKKe KHUTY M y4uTens, pabouume TeTpagd M JUAAKTUYECKHEe MaTepHaibl. YUYeOHHMK COOTBETCTBYET (peepalbHbIM KOMIIOHEHTaM
I'ocynapcTBeHHOrO cTangapra olmiero oopa3oBaHus Mo MaTeMaTuke. B HeM peain30BaH MPUHLHUI MPEEMCTBEHHOCTH TPAAUIMI POCCUICKOTO 00pa3oBaHus B
obnactu reomerpun. OH XapaKTepU3yeTcs JOCTYIMHOCTHIO M3JI0KEHHS MaTepralia, COYETAIOIICHCS ¢ JOCTATOYHON CTPOTOCThI0, KPATKOCTBIO, CXEMAaTUIHOCTHIO.
Ero ornnuaer xopomo nmomobpanHHas cucTeMa 3a/iad, BKIIIOYAIOUas TUIIOBBIE 3a7aud K KaXIoMy naparpady, HONOJHUTENbHbIE 3aJaud K KaxJ0l TiaBe U



3aJ]aud TOBBIIIEHHONW TPYIHOCTM B KOHIE Y4yeOHHMKA. Y4YeOHHK MO3BOJIsIET O0ECHeYUTh BapUATHBHOCTb, TU(PPEPEHIMPOBAHHOCTh W APYrHE NPUHIIMITBI
o0y4yeHHs. YUeOHUK KpacoyHO O()OPMIIEH, YTO MOMOXKET yJallUMCsl IIOJHEE OCO3HATh KPACOTY MPOCTPAHCTBEHHBIX N€OMETPUYECKUX (POPM M JIydllle YCBOUTh
CTEPEOMETPUYECKUN MaTepual.

B ANOAKTUYCCKUC MaTCpUalibl BOULJIM CaMOCTOATCIBbHBIC U KOHTPOJIBHBIC pa6OTBI, pa60TbI Ha NOBTOPCHUC U MATCMATHYCCKUC NUKTAHTBI B HCCKOJIBKUX
BApUAHTAX U PA3JIMYHbBIX YPOBHEH CII0)KHOCTH, a TAKXKE 3a1a4 IOBBILICHHON TPYIHOCTH U IPUMEPHBIE 3a/1a4H K 3K3aMEHY.

B meronuueckom nocobun «M3ydenue reomerpun B 10—11 kmaccax» chopMynupoBaHbl OCHOBHBIE TpeOOBaHUS K y4allUMCS, TaHBl METOIMYECKUE
PEKOMEHAALUU 110 IPOBEIEHUI0 YPOKOB 0 KOHKPETHBIM TEMaM U paclpeieseHHIO 3aa4, CAMOCTOSTENIbHbIE U KOHTPOJIbHBIE paOOThI, KAPTOUKHU ISl YCTHOTO
OIpoca, MPUBOJIUTCS MPUMEPHOE TEMATHYECKOE TUTAHUPOBAHKUE B TPEX BapUAHTaX B 3aBUCUMOCTH OT KOJMYECTBA YU4€OHBIX 4acoB (0a30BBIH U MPOQPUIBHBIN
YPOBHH, YII1yOJI€HHOE N3yuye€HHE MAaTEMATUKH), pellieHbl HanOoJIee CI0KHBIE 3aa4l Y4eOHNKA U MTPEUI0KEHBI JONOJHUTEIbHBIE.

Mecmo npedmema 6 yuebnom niane

B yue6nom uitane I'BOY COUI um. H.C.[loposckoro c.Ilogbenbck Ha n3ydeHue Ha yriiyOJIEHHOM ypoBHE npeameTa «MaremaTtukay:
Ha MOJYJNb «Anredpa 1 Hayajla MaTeMaTHYeCKOTo aHanu3a» B 10-M Kiacce OTBOIUTCS 5 4acoB B HEJNEIO, 4TO cocTanisgeT 170 4acoB B rof; Ha MOJIYIb
«["eomeTpusi» OTBOIUTCS 2 yaca B HEJEIIO, YTO COCTABIISIET 68 4acoB B roJI; BCero 3a roa 238y.
B 11-M knmacce Ha n3y4eHue Ha yriryOJIEHHOM ypoBHE mpeamera «MaTeMaTukay: Ha MOIyJb «AnreOpa 1 Hayalla MaTeMaTHYECKOTO aHAITN3a» TOXKE OTBOJIUTCS
5 9acoB B HEJIEII0, UTO COCTaBIsIET 165 4acoB B rof; Ha MOIYyJb «I eoMeTpus» OTBOIUTCS 2 Yaca B HEJIEIIO, YTO COCTABIISIET 66 4acoB B TOM; Bcero 3a rox 23 14.

Kaacc Aneebpa u navana eeomempusi mamemamuxa
MAMeMamu4ecKo20 anaiusda
10 170 4. 68 u. 238 u,
11 165 4. 66 u. 231 4.

OcHOBHas3agay4ao0ydeHHss MaTeMaTHKE B IIKOJFHOM 00pa30BaHUU 3aKII0YAeTCs B 00€CIIEYeHUH MPOYHOTO U CO3HATENLHOTO OBIAICHUS
00y4aroIMMUCS CHCTEMOI MaTeMaTHYeCKUX 3HAaHUI U YMEHUN, HEOOXOJMMBIX B TOBCETHEBHOM KU3HU U TPYIOBON ACSITETLHOCTH KOKIOMY WICHY
COBPEMCHHOT'O 06HI€CTBa, A0CTAaTOYHBIX OJId U3YYCHHA CMCKHBIX JUCHUIIIINH U IIPOJOJIKCHUA 06p33013aHI/1$1.

Hapsiny ¢ pemienuemM ocHOBHOM 3a/1a4u, YrayOI€HHOE H3yUYeHUE MAaTeMaTUKH MpeaycMaTprBaeT (hopMUpoBaHKe y 00yJaroIUXCsl yCTOMUYMBOTO HHTEpeca K
MpeIMETY, BBISIBJICHHE U PA3BUTHE X MaTEeMaTUYECKUX CIIOCOOHOCTEN, OpUEHTALIMIO Ha MPO(ECCHHU, CYLIECTBEHHBIM 00pa30M CBSI3aHHbBIE C MATEMAaTHKOM,
MOATOTOBKY K OOYYEHHIO B BY3e€.

ean:

Nzyuyenne matematnku B 10-11 knaccax Ha yrnyOn€HHOM ypOBHE HAMPABICHO HA TOCTHXKEHUE CISYIOIIHX IIeNeH:

* (opmupoBaHue nMpeAcTaBIeHUN 00 HIESIX U METO/IaX MAaTEeMaTUKH; O MATEeMaTHKE KaK YHUBEPCALHOM SI3bIKE HAYKH, CPEJICTBE MOJICIUPOBAHHUS SIBICHHUH U
MIPOLIECCOB;

® OBJIAJICHUC YCTHBIM U TMCbMCHHBIM MaTEMATUUYCCKHUM SA3bIKOM, MATEMATUUCCKUMHU 3HAHUAMHA U YMCHUSMU, HeO6XO)II/IMI)IMI/I AJI U3YUYCHUS HIKOJIbHBIX
€CTECTBEHHOHAYYHBIX TUCHUIUIMH, U1 IPOJOHKEHNU 00pa30BaHus U OCBOSHUS M30paHHOM CIIEUAIbHOCTH Ha COBPEMEHHOM YPOBHE;

* pa3BUTHE JOTMUYECKOTO MBIIUICHHUS, AITOPUTMUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHOI'O BOOOPAKEHUS, pa3BUTHE MATEMAaTUYECKOTO MBIIIJICHUS U
MHTYHUIIMH, TBOPUECKUX CIIOCOOHOCTEH Ha YpOBHE, HEOOXOAUMOM JUIsl IPOIOJKEHUST 00Pa30BaHUs U IS CAMOCTOSITETILHOM e TEbHOCTH B 00JI1aCTH
MaTEeMaTHUKHU U €€ PWIOKEHUH B Oyaymien mpodecCuoHaIbHON ACSITEIIBHOCTH;



¢ BOCIIMTAaHUC CPCACTBAMU MATCMATHUKU KYJIbTYPBI IUYHOCTU: 3HAKOMCTBO C HCTOpHGﬁ pPa3BUTHA MAaTCMATUKHU, 3BOJIIOI_II/IGI71 MAaTEMAaTUYCCKUX Hﬂeﬁ, IIOHUMAaHUC
3HAYUMOCTU MaTCMaTUKU 1A OGH.[GCTBQHHOI‘O mmporpecca.

[Ipu yrmy0OiaeHHOM U3y4eHUH MaTEeMaTUKH MpernoiaraeTcs 0oyee BbICOKOE KauyecTBO chOpMUPOBAHHOCTH y 00YyUAIOIIMXCS 3HAHUHM, YMEHHH U
HaBbIKOB. OOyuaroluecs A0JKHBI IPUOOPECTH YMEHHUS PelliaTh 3a1a4uu 0oJiee BHICOKOTO 10 CPaBHEHUIO ¢ 0053aTebHOTO YPOBHS CIOXKHOCTH, TOYHO U
rpaMOTHO (POPMYIHPOBATH U3YUYCHHBIC TEOPETUUECKHUE MOJIOKEHHS U U3J1araTb COOCTBEHHBIE PACCYKICHHS MIPU PELICHNH 33/1a4 U JOKa3aTeIbCTBAX TEOPEM,
MIPABWJIbHO MOJIb30BATHCS MATEMAaTUYECKOM TEPMUHOIOTHEN U CUMBOJIMKOMN, IPUMEHSTh PallMOHAIIbHBIE TPUEMbI BBIYUCICHUN U TOXK/IECTBEHHBIX
npeoOpa3oBaHui, HCIIOIB30BATh HanboJIee yIOTpEeOUTENbHbIE IBPUCTUIECKUE TIPUEMBI H T. 1.

N3yuenue yuebHOro npeamera «MaTtemaTrKa: anredpa 1 Hayaia MaTeMaTHYeCKOro aHalln3a, TeOMEeTpUs» Ha yriyOJaEHHOM ypOBHE MPEAINoIaraet
OpPUEHTUPOBKY Ha MOJy4YEHUE JIJIsl OJTOTOBKU CHEIMAIMCTOB HHKEHEPHO-TEXHUUECKOT0 MPO(UIIs U KapoB sl HY XK HAyKH.

Poav npedmema mamemamuku 8 00CmMudICeHulU yeell cpeorne2o obue2o 06pazosanus

B cootBercTBuM ¢ npunsaToit Konuenmuen pa3sutus Mmarematuyeckoro oopasoBanus B Poccuiickoit denepannu, MaremaTnyeckoe 0Opa3oBaHue pellaer, B
YaCTHOCTH, CJEYIOLUE KITIOUEBbIE 3a0a4u:

— «IPEIOCTABIIATH KAXKJOMY 00Y4arOIEMYCsl BO3MOKHOCTb JOCTHKEHHsI YPOBHS MaTEeMaTHUECKUX 3HAHHUM, HEOOXOJMMOT0 U1 AajbHEeHIIeH ycremHoi
JKH3HU B OOIIICCTBEY;

— «obecrieunBaTh HE00X0AUMOE CTPaHE YKMCIIO BBITYCKHUKOB, MaTeMaTHUECKas MOArOTOBKA KOTOPBIX J0CTaTOYHA [yl IPOIOJIKEHUs 00pa30BaHUs B
Pa3IMYHBIX HAMPABJICHUSAX U IS TPAKTHYECKOH AEATeIbHOCTH, BKIIIOUYAs MPETOAaBaHue MaTeMAaTHKN, MaTEMaTHIECKHIE UCCIIEIOBaHMA, paboTy B chepe
MH(GOPMALMOHHBIX TEXHOJIOTUN U JIp.»;

— «B OCHOBHOM 00111eM U cpeiHeM 00111eM 00pa30BaHUU HEOOXOAUMO IPETyCMOTPETh MOATOTOBKY 00YYaIOIIKUXCSl B COOTBETCTBHUHU € MX 3aIIpOCaMH K
YPOBHIO ITOATOTOBKH B c(pepe MaTeMaTHIECKOTO 00pa30BaAHHMS.

Usyuenue npeomemnou oonacmu «Mamemamuxa u ungopmamuray 0oaicHO obecneyums:

-chOpMHUPOBAHHOCTH MIPEICTABICHUN O COIMMATBHBIX, KyIbTYPHBIX H HCTOPUIECCKUX (PAKTOpaX CTAHOBJICHHSI MATEMATHKU B WH()OPMATHKH,
-c)OpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATUYECKOTO MBIIUICHUS;

-chOpMHUPOBAHHOCTH YMEHHIA IPAUMEHSITH MTOJTyYCHHBIC 3HAHUS TIPH PEIICHUHU PA3IMYHBIX 33134,

-cOpMHUPOBAHHOCTD MPEICTABICHUI O MAaTEMAaTHKE KaK YacTH OOIIeUeTI0BEUECKOM KyIbTyphl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISIONIEM OMUCHIBATH U
M3Yy4aTh pealIbHbIC MPOIIECCHI U SBJICHUS.




Ilnanupyemoie npedmennvie pe3yibmamasl 0ce0eHus yueono2o npeomema «Mamemamuxa» 10-11 .

M3yuenne MaTeMaTUKU 10 JAHHOM MPOTrpaMMe CIIocOOCTBYET (POPMUPOBAHUIO Y YHALTUXCS IMYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX Pe3yIbTaTOB
00y4eHHs, COOTBETCTBYIOIIUX TpeboBaHMsIM DeiepatbHOT0 rocy1apcTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa CpegHero oomero o0pa3oBaHusl.
LInanupyemvie 1uyHOCMHbIE PE3YAbMAnibl

-IMYHOCTHBIC PE3YJIbTATHI B C)epe OTHOIICHUN 00yJarouXxcs K cede, K CBOeMY 3/I0pOBbIO, K TTO3HAHUIO Ce0s;

-TMYHOCTHBIC PE3yNIbTaThl B cepe OTHOIICHHUT 00yvaronmxcs kK Poccun kak k Pogune (OTtedecTy);

-TMYHOCTHBIC PE3yJIbTaThl B Chepe OTHOMICHUH 00yJarOMXCsl K 3aKOHY, TOCYIapCTBY U K IPaXIaHCKOMY OOIIECTBY;

-IMYHOCTHBIC PE3YIbTATHI B C)epe OTHOIICHU 00yUJaONUXCs K CEMbE U POJIUTENSIM, B TOM YHCIIE TIOJIOTOBKA K CEMEMHOM KU3HH;
-TMYHOCTHBIC PE3yJIbTAThl B Chepe OTHOLICHHUS 00yUaIOUIMXCsI K TPYAY, B chepe CONUaTbHO-IKOHOMHUYECKAX OTHOIICHHIA:
-IMYHOCTHBIC PE3YNIbTAThl B chepe PU3NUECKOro, IICUXOJIOTHYECKOT0, COIIMATBHOTO M aKaJIeMHUYECKOT0 OJIAromnoydust 00y4aronIuXCs.

Iinanupyemole MemanpedMemele pesyiibmamoul

Pecynamuenvie yHusepcanibHble yuebnvle 0eucmeus

BbInyCcKHUK HAYUHTCS:

-CaMOCTOSITEIILHO ONPEIEIISTh €)M, 33/1aBaTh KPUTEPUH, TI0O KOTOPHIM MOXKHO ONIPEICTUTh, YTO 1€JIb JIOCTUTHYTA;
-OLICHUBATh ITOCIICACTBUA JOCTHUIXCHUA 1ICIIHN,

-CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 33/1aUM B 00Pa30BaATEIBLHOMN IEATEILHOCTH U )KU3HEHHBIX CUTYaIIMSIX;
-OLICHUBATh PECYPCHI, I JOCTHKEHUS 1IN,

-BBI6I/IpaTI) MyTb JOCTHXXCHUSA LCIIH,

-OpraHU30BbIBATh ITOMCK PECYPCOB, JIJISl JOCTHIKEHHUSI 1IEIIH;

-COMOCTABJISATh MOJYYEHHBIN PE3yJIbTAT C MOCTABICHHOM LIENBIO.

Ilo3nasamenvuvie yHusepcaibHole Vll€6Hbl€ oeticmeus

BEINYCKHUK HAYYHTCS:

-MICKaTh U HaXOJIUTh CIIOCOOBI pEIIeHUs 3a]1a4;

-KPUTUYECKHU OLIEHUBATh M HHTEPIPETUPOBATH MHPOPMAITUIO C Pa3HBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
-BBICTPANBATh MHIUBUAYATHLHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

Kommynuxamusnvle ynusepcaivhie Vll€6Hbl€ oeticmeust

BhInycKHUK Hay4uuTCS:

-OCYILECTBIISITh JENOBYI0 KOMMYHUKAILIUIO CO CBEPCTHUKAMM, U CO B3POCIIBIMU;

-B IpyNIIOBON paboTe OBITh KaK PYKOBOJMTEIEM, TAK U YJICHOM KOMaH/bI B Pa3HbIX POJIAX;
-BBIIIOJHATH PA0OTY B YCIOBHSIX KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS;

-pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3PCHMS;

-NIpel0TBpaIlaTh KOH(IMKTHI, BEICTPAUBATh JICIIOBYIO M 00pa30BaTeIbHYI0 KOMMYHUKAIIUIO.




Iinanupyemole npedmemele pe3yiibnianivl

1) oco3HaHWe 3HAUYCHHUS MATEMATHKH B TIOBCETHEBHOM )KU3HU YEIIOBEKA;

2) IpeNCTaBICHUE O MATEMATUYECKON HayKe KakK cepe MaTeMaTHYECKOM JISSITeNbHOCTH, 00 dTanax e€ pa3BUTHsI, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHUS
LUBWIN3ALUY;

3) yMeHHe ONHUCHIBATH SBJICHHS PEATbHOIO MUpPA HA MATEMATUYECKOM SI3bIKE; IPEACTABICHIE O MATEMATHUECKUX MOHSITUSIX U MATEMATHYECKUX MOJICIISIX
KaK O BaKHEHIIIEM MHCTPYMEHTAPUH, IIO3BOJISIOLEM OIIMCHIBATh U M3Yy4aTh Pa3HbIE NPOLIECCHI U SIBJICHUS;

4) npencrapieHne 00 OCHOBHBIX MOHATHSIX, UACSX U METO/IaX aJIreOpbl 1 MAaTEMATHYECKOTO aHAJIH3a;

5) npencraieHue o poleccax U SIBJICHUSIX, HIMEIOIIUX BEPOSTHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHPE, 00 OCHOBHBIX
MOHATUSX JIEMEHTAPHON TEOPUH BEPOATHOCTEH; YMEHHE HAXOIUTh U OLIEHUBATh BEPOSTHOCTH HACTYIIEHUS COOBITUH B MPOCTEHIINX PAKTUYECKUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIy4YailHbIX BEJIUYMH;

6) BiaJeHUe METOAaMH J0KA3aTeNIbCTB U aJITOPUTMAMH PEILICHHUS; YMEHHUE X IPUMEHSITh, IPOBOIUTH JIOKA3aTEIbHbIC PACCYKACHHS B XO/I€ PELICHUS
3ajay;

7) MpaKTHYECKU 3HAYMMbIC MATEMATHUCCKAE YMEHHUS U HABBIKHU, CIIOCOOHOCTh UX MPUMEHEHHUS K PEIICHUI0 MATEMATHYECKUX H HEMATEMaTHYCCKUX 3a/1a4,
IPEANOIaraloIue yMeHHe:

* BBIIIOJIHSTH BBIYMCICHUS C JEMCTBUTENILHBIMU M KOMILJICKCHBIMH YUCIIAMH;

* pelaTh palloOHAIbHbIE, HPPALMOHAIIbHBIE, TOKA3aTEJIbHbBIE, CTEIIEHHbIE U TPUTOHOMETPUYECKUE YPAaBHEHU S, HEPABEHCTBA, CUCTEMbI YPABHEHUN U
HEPABEHCTB;

* pemaTh TeKCTOBbIE 3a/]aul ApU(PMETUIECKUM CIIOCOOOM, C TOMOIIBIO COCTABJICHUS U PELICHUS] YPAaBHEHU, CUCTEM YpaBHEHUI U HEPABEHCTB;

* HCIIOJIB30BATh ANre0OpandecKuid A3bIK JUIs OTMCAHUS IPEMETOB OKPYKAIOLIET0 MUPA M CO3/aHUSI COOTBETCTBYIOIINX MAaTEMATUYECKUX MOJIETIEH;

¢ BBIIIOJIHATH TOXJICCTBECHHBIC Hp€06pa3OBaHI/I$I panrOHAIBHBIX, HPPAINOHAIBHBIX, IMTOKA3aTCIIbHBIX, CTCTICHHBIX, TPUT'OHOMCTPHUYCCKUX BBIpa)KeHI/II\/’I;
¢ BLIIIOJIHATE OII€palvd HaaA MHOXKCCTBAMU,

* vccaen0BaTh QYHKIUU C TOMOIIBIO IPOU3BOJHON U CTPOUTH UX rpapuky;

* BBIYUCIIATH TUIOMAAN GUTYp U 00BEMBI TEJ C IOMOLIBIO ONPEAEIEHHOTO HHTErpaa;

* IPOBOJIUTH BHIYMCIIEHUS CTATUCTUYECKHUX XapPAKTEPUCTHUK, BBIMOIHITH NPUOIMKEHHBIE BHIYUCIICHUS;

* pemath KOMOMHATOPHbIE 33/1a4U;

8) BiajieHUe HaBBIKAMHU HUCIIOJIB30BAHUSI KOMITBIOTEPHBIX MPOrPaMM IPH PEIICHUH MAaTEMAaTHYECKHX 3a/1a4.

ba3oBblii ypoBeHb Yray0JieHHbli yPpOBEHb
«IIpo6eMHO-pYyHKIMOHAIBbHBIE Pe3yJIbTAThD) «CucTeMHO-TeoOpeTHYeCKHe Pe3yJbTaTbDy
Paszpnen |. BbIyCKHUK HAYYHUTCSA I11. BoINyCKHMK NOJTYy4YHT I1. BbInyCKHMK HAYYHMTCSH V. BbIyCKHMK NOJYy4YUT
BO3MOKHOCTh HAYYHUTHCS BO3MO’KHOCTh HAYYHUTbHCH
Henn Jli1g ncnosp30BaHus B JUig pa3BUTHUS MBILLUIEHHUS, JUst ycremHoro NpoaoIKeHust | (s obecneuerus 603mModCHOCHU
OCBOEHHUA MTOBCETHEBHOM JKU3HU U WCIIOJIb30BAHHUS B o0pa3oBaHUs YCReuHo20 NPOOOIIHCEHUS.
npeaMera o0ecreyeHrs: BO3MOXHOCTH IIOBCEIHEBHOM JKU3HU 10 CIIELHUATIBHOCTSM, 00pa3z06aHUs NO CNeYuaIbHOCMAM,
YCHEIHOTO MPOJOJIKEHUS 1 00ecrieyeHust BO3MOKHOCTH | CBSI3aHHBIM C TIPUKJIATHBIM CBA3AHHBIM C OCYUeCmeIeHUeMm
00pa3oBaHUs 1O YCIEIIHOTO POJOKEHUS UCIIOJIb30BAHUEM MATEMATUKH | HAYYHOU U UCCIEe008AMeNb KOl
CMELUANBHOCTSM, HE CBA3aHHBIM | 00pa30BaHUS 110 OeamenvHocmu 6 obnacmu
C NIPUKJIAJHBIM UCIIOJIB30BAHUEM | CHEIUAIBHOCTSIM, HE MAMEeMAMUKU U CMENCHBIX HAYK




MaTEMAaTUKHU

CBA3aHHLIM C IMTPUKJIATHBIM
HUCIIOJIB30BAHUEM MAaTCMATHKNU

TpeGoBanus Kk pe3yjbraTam

Dnemenmot
meopuu
MHOIICECME
u
Mamemamuu
ecKoil
J102UKU

OmnepupoBath Ha 6a30BOM
ypoBHe! oHATHAMHU:
KOHEYHOE MHOXECTBO,
3JIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, IIEpeceuecHe
1 00bEJMHEHUE MHOXKECTB,
YHCIIOBbIE MHOXECTBA Ha
KOOP/AMHATHOH NPsIMOH,
OTpPE30K, HHTEPBAIL;
oIepupoBaTh Ha 6a30BOM
YPOBHE MOHATHUSIMHU:
YTBEP)KICHUE, OTPULIAaHHE
YTBEpKJICHHS, UICTHHHBIE U
JIOXKHBIE YTBEPIKICHUS,
MPUYNHA, CIIE/ICTBUE,
YacTHBIN ciyyail o0miero
YTBEpKJIEHHS, KOHTPIIPUMED;
HaXO/UTh MepecedeHre u
0o0BbeIMHEHNE ABYX
MHOYECTB, PEACTAaBICHHBIX
rpagu4ecKy Ha YUCIOBOU
MIPSAIMOM;

CTPOUTH HA YUCIIOBOU
IPSIMOi TOIMHOKECTBO
YHCIIOBOTO MHOKECTBA,
3aJJaHHOE MPOCTEHITUMHU
YCIIOBHSIMU;

pacro3HaBaTh JIOKHbBIE
YTBEPKACHHUS, OIINOKU B
pacCyXIeHHSX, B TOM YHCIIe
C MCIOJTb30BaHHEM

Onepupoeambz NOHAMUAMU.

KOHEYHOe MHOINCeCme0, 2JIeMEeHm
MHOIICECMBA, NOOMHONCECMBO,
nepeceyerue u 00veOuHeHue
MHOIICECMS, YUCTIOBbLE
MHOICECm8a HaA KOOPOUHAMHOU
nPAMOLL, OMpe30K, UHMepPB8a.l,
NOLYUHMEPBATL, NPOMEICYMOK C
8LIKOOMOU MOYKOU, epaghuyeckoe
npeocmasieHue MHONCeCMs Ha
KOOPOUHAMHOU NIOCKOCMU,
onepuposamv NOHAMUSMU.
ymeepaicoeHue, Oompuyanue
YMBepIICcOeHUsl, UCIUHHBLE U
JIOJICHbLE YMBEPAHCOCHUS, NPUYUHA,
creocmsue, 4acmHulll Cay4ail
00we20 ymeepocoeHus,
KOHmMpnpumep;

npoBepsinb NPUHAOIEHCHOCTD
NEMEHMA MHONCECMBY,
Haxooums nepecevenue u
00beOUHeHUe MHONCECME, 8 MOM
yucie npedcmasieHHbIX
epaguiecku Ha YUCI080LL NPAMOLL
U HA KOOPOUHAMHOU NIOCKOCTU,
npo8oOUMsb 00KA3amelbHbvle
paccyxrcoenust 015 000CHOBAHUSL
UCTNUHHOCTNU YIMBEPAHCOCHUL.

B nosceonesnotl sxcusnu u npu
uzyyeHuu Opyeux npeomMemos.

CB06OIHO ONEPHPOBATHS
HOHATHSAMM: KOHEUHOE
MHOKECTBO, 3JIEMEHT
MHOX€ECTBA, 10IMHOKECTBO,
repecevyeHue, 00beAMHEHUE 1
Pa3HOCTh MHOXKECTB, YUCIIOBbIE
MHO’KECTBA Ha KOOPJAMHATHOMN
IpsSIMOi, OTPE30K, UHTEPBAJI,
HOJIyUHTEpBaJl, IPOMEXYTOK C
BBIKOJIOTON TOYKOH,
rpaguyeckoe npeacTaBieHue
MHOX€ECTB Ha KOOPAMHATHON
IUIOCKOCTH;

3aJaBaTh MHOKECTBA
HEPEYUCIIEHUEM U
XapaKTepUCTUIECKUM
CBOMCTBOM;

OIIEpUPOBATH NOHATUIMHU:
YTBEPXkKACHHUE, OTPULIAHHUE
YTBEPKACHUSI, NICTUHHBIE U
JIOKHBIE YTBEPKACHUS,
IIPUYNHA, CIEICTBUE, YACTHBII
cilydaii oOIIero yTBEep KIeHus,
KOHTpIIPUMED;

MIPOBEPSATH IPUHAIIEKHOCTD
2JIEMEHTA MHOKECTBY;
HaXOJUTh MepecedyeHre u
00beTMHEHNE MHOXKECTB, B TOM
YHCclie IPeCTaBIEHHBIX
rpagu4YecKy Ha YUCIOBOU
MIPSIMOM M HA KOOPAMHATHON

Locmuoicenue pezyromamog
paszodena ll;

onepuposams NOHAMuUEM
onpeoeneHus, OCHOBHbIMU UOAMU
onpeoeneHull, 0CHOBHbIMU BUOAMU
meopem,

NOHUMAMb CYMb KOCBEHHO20
dokazamenbcmaea,

onepuposams NOHAMUAMU
CUemHOo20 U HeCUemHo20
MHOdICECMBA;

NPUMEHAMb Memoo
mamemamuyeckou UHOYKYuu OJist
nposedeHUst paccyicOeHUll U
dokazamenbcme u npu peueHuu
3a0au.

B nosceomnesnoti scusnu u npu
u3yyeHuu Opyeux npeomemos.
UCNOIbL306AMb MEOPEMUKO-
MHOHCECMBEHHDIU AZbIK U A3bIK
JIO2UKU 0151 ONUCAHUSL PeaNbHbIX
npoyeccos u AGeHull, Npu peueHuu
3a0a4 Opyaux yueOHbIX NPeoMemos

1 3nech 1 anee: pacro3HaBaTh KOHKPETHbIE IIPUMEPhI OOLIUX TIOHATH 110 XapaKTepPHbIM IIPU3HAKAM, BBIIONHATH JACHCTBUSA B COOTBETCTBHU C OMpPEIEICHUEM M NPOCTEHIIUMH CBOMCTBAMU
MTOHATHUH, KOHKPETU3NPOBATh MPIMEPAMH OOIIHE TOHSTHS.
2 351ech U janee; 3HATh ONpPE/ENICHUE HOHATHS, YMETh TOSCHATh €r0 CMBICI, YMETh HUCIIONb30BaTh HOHATHE U €r0 CBOMCTBA NPU NPOBEACHUH PACCY KIEHUI, PEIICHUH 3a1a4.

% 351ech u anee: 3HATH ONpeIe/ICHUE TIOHATHUS, 3HATh U YMETh 060CHOBBIBATH CBOMCTBA (MPU3HAKH, €CJIH OHM €CTh) HOHSATHS, XapaKTEPU30BATh CBA3HU C APYTUMHU IOHATUAMY, OPEICTABIIss
OJTHO TIOHSTHE KaK YacTh IIEJIOCTHOTO KOMIUIEKCA, HCIIOJIB30BaTh MOHATHE U €TO CBOWCTBA TIPH MTPOBEACHUH PACCYKICHNH, TOKa3aTEeIbCTB, PEIICHNH 3a/1a4.




KOHTPIIPUMEPOB.

B nosceonesnoti socuznu u
npu usydeHuu opyaux
npeomemos:
HCIIOIL30BaTh YHCJIOBBIE
MHOJKECTBA Ha
KOOPJAMHATHOM NPSIMOM ISt
OIMHMCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHHI;
MIPOBOJHUTH JIOTUICCKUE
pacCcyXJIeHHs B CUTYyalHsIX
MOBCETHEBHOM KU3HHA

UCNOIb3068AMb YUCTLOBbIE
MHOJHCECMBA HA KOOPOUHAHOLL
NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJ151 ONUCAHUSL
PeanbHuIX NPOYeccos U AGNeHUlL,
npoeooUms 00KA3AMelbHbIE
PACCyAHcOenUs 8 CUMYayusx
NOBCEOHEBHOU JCUZHU, NPU
peuieHuu 3a0a4 U3z opy2ux
npeomemos

MJIOCKOCTH;
MPOBOJIUTH JIOKA3aTEIbHbBIC
paccyXIeHus s
000CHOBaHHUS UCTUHHOCTHU
YTBEPKICHUM.

B nosceomnesnoti scusznu u npu
usyueHuu opyaux npeomMemos:
UCITI0JIb30BaTh YUCIIOBBIE
MHO’KECTBA Ha KOOPJAMHATHOMN
MPSIMOM U HA KOOPJIMHATHOM
IJIOCKOCTH JIJIs1 OUCAHUs
peabHBIX IPOLIECCOB U
SIBJICHHI,

IIPOBOJIUTH JI0KA3aTEIIbHbIE
pacCyXJIeHUsI B CUTYyaIUsIX
MOBCEHEBHOM XKU3HHU, IPU
pelIeHUN 3a1a4 U3 APYTrux
MIPEIMETOB

Yucna u
GbIparsceHus

OmnepupoBarh Ha 0a30BOM
YPOBHE MOHSATUSAMU: [EI0€
9HCII0, ISTUMOCTh YHCET,
OOBIKHOBEHHASI IPOOb,
JecsiITuYHas Apo0b,
paroHaIbHOE YHCIIO,
NpUOIMKEHHOE 3HAUEHNE
4HClia, YacTh, 10JIA,
OTHOIIICHHE, TIPOIICHT,
MOBBIIIICHUE U TTOHIKEHUE Ha
3aJIaHHOE YHCIIO MPOIICHTOB,
Macirao;

oTiepupoBaTh Ha OA30BOM
YPOBHE MOHSATUSMU:
nmorapudm yuca,
TPUTOHOMETPHUYECKAS
OKPYXHOCTB, TPaTyCHAs Mepa
yria, BeTUYHHA yTIia,
3aJaHHOr0 TOYKOU Ha
TPUTOHOMETPUYECKOMN
OKPY>XKHOCTH, CUHYC,
KOCUHYC, TAHT€HC U

C60000HO onepuposamo
NOHAMUAMU. Yeloe YUCTILO,
0eUMOCmb Yuce, 0ObIKHOBEHHAS
0podb, decamuunas Opoos,
PAYUOHATIbHOE HYUCTILO,
NPUOIUICEHHOE 3HAUEHUE YUCIA,
yacme, 00J15, OMHOULEHLE,
npoyeHm, nogvluieHuUe U
NOHUMCEHUE HA 3A0AHHOE YUCTO
npoyeHmos, macumao,
nPUBOOUNb NPUMEPDL YUCETL C
3A0AHHBIMU CEOUCMEAMU
oenumMocmu;

onepuposams NOHAMUAMIU:
no2apugm uucaa,
MPULOHOMEMPUYECKasL
OKPYIACHOCTb, PAOUAHHAS U
2paodycHas mepa y2id, 8eiuyund
yena, 3a0aHH020 MoYKoU Ha
MPULOHOMEMPULECKOLL
OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V2Il08,

CB000OIHO OnIEpPUPOBATH
MOHSITUSMHU: HaTypalbHOE
YUCJI0, MHOYKECTBO
HaATypaJIbHBIX YHCEIl, IIeJI0e
YUCII0, MHOYKECTBO IIEJIBIX
yuceln, OOBIKHOBEHHAs JpO0b,
JecATUYHAs JpOo0b, CMEIIaHHOE
YHCII0, palliOHATBHOE YHCIIO,
MHOKECTBO PalliOHATBEHBIX
qucell, UPPAMOHATBHOE
YHCII0, KOPSHb CTEIEHU N,
JIEUCTBUTEIILHOE YHCIIO,
MHOKECTBO JIEHCTBUTEIBHBIX
qHcell, TeOMEeTpUIecKas
WHTEPIIPETAIHS HATYPATbHBIX,
LENBIX, PAIlIOHATBHBIX,
JIEHCTBUTEIBLHBIX YHCET;
IIOHUMATh U OOBICHITE
Pa3HUILY MEXKITY MTO3UITMOHHOM
Y HETIO3ULIMOHHOM CUCTEMaMH
3aMMCH YHCET;

MEePEBOIUTH YK CIIa U3 OAHOU

Jlocmuoicenue pezyiomamog
paszoena ll;

Cc80000HO ONEPUPOBAML YUCTOBLIMU
MHOIHCECBAMU NPU PeUleHUU
3a0ay,

HNOHUMAMb NPUHUHBL U OCHOBHbIE
uoeu pacuupeHus Yucio8bix
MHOJICECE,

61a0emv OCHOBHLIMU NOHAMUIMU
meopuu 0eUMOCMU NPU peuleHun
CMAaHOapmHuIX 3a0ay

umemsb 6a308vle NPeOCmMAasieHUs O
MHOJHCECEE KOMNNECKCHBIX YUCEL,
C600O00HO BLINONHAMb
mooicoecmeenHvle NPeodpa308aHus
MPULOHOMEMPUYECKUX,
JL02aAPUPMUYECKUX, CIMENEeHHbLX
BbIPANCEHULL,

en1ademuv opmynou bunoma
Hvromona,

NPUMEHAMb NPU peuleHuu 3a0a4
meopemy 0 TUHEUHOM




KOTAHT'€HC YTJIOB, UMEIOLTNX
MIPOU3BOJILHYIO BETUUHHY;
BBITOJIHATH apUPMETUIECKHE
JEHCTBUS C LEIBIMU U
panroHaTbHBIMU YUCIIAMHY;
BBITIOJTHATH HECIIOKHBIE
peoOpa3OBaHUS YUCIOBBIX
BBIpXKEHUI, COIepKaIUX
CTETIeHH YHCce, TM00 KOPHU
W3 Yuced, 00 Jorapu@msl
qHCen;

CpaBHMBATh pallMOHATIbHbIC
qrclia MEX]y COOOM;
OLICHUBATh U CPABHUBATH C
panroHaTFHBIMU YUCIIAMHU
3HAYEHUS 1IEeNIbIX CTeTeHen
4yucell, KOpHEN HaTypallbHOM
CTETIeHU U3 YHCel,
norapu(MoB unces B
MPOCTHIX CIIydasix;
n300pakaTh TOUKAMH Ha
YUCIIOBOM MPSMOM LIENBIE U
panroHaIbHBIE YUCIIA;
n300pakaTh TOYKAMU HA
YHUCJIOBOM MPSIMOM LENbIE
CTETIEeHH YHuCcell, KOpHU
HAaTypaJIbHOM CTENIEHU U3
qrcel, TIorapu(Mbl Yrcel B
MPOCTHIX CITydasx;
BBITIOJTHSTH HECIIOKHBIE
npeoOpa3oBaHUS IENBIX U
JIpOOHO-palMOHAILHBIX
OYKBCHHBIX BBIPOKCHUH;
BBIPXKaTh B MPOCTEUIITNX
Clly4yasiX U3 PaBeHCTBA OJIHY
MIEPEMEHHYIO Yepe3 ApYTUe;
BBIYUCIIATH B MPOCTHIX
CIIy4asix 3HaYeHHsI YUCIOBBIX
1 OyKBEHHBIX BBIpQ)KEHUH,
OCYIIECTBIISII HEOOXOIUMBIC

UMEIOUWUX NPOU3BOTLHYIO
BEUYUHY, YUCTA € U T,

BbINOIHAMY apughmemudeckue
oeticmeusi, couemas ycmmwie u
RUCbMEHHbLE NPpUeMbl, NPUMEHS
npu Heobxooumocmu
sblUUCIUMENbHBIE YCIMPOUCNEA,
HAxXo0umbv 3HA4eHUs: KOPHS
HamypaivHol CmeneHu, cmenetu ¢
PAYUOHATILHBIM NOKA3AMETEeM,
Joeapugma, ucnonv3ys npu
HeoOX00UMOCIU GbIYUCTUMENbHBLE
ycmpoucmaea;

NOIb3068AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npPo6OOUMb NO U36ECMHBIM
Gopmynam u npasuiam
npeobpazosanusi 6YKEEHHbIX
8bIPAICEHULL, BKTTIOUAIOUUX
cmenetu, KOpHU, 102apuhmol u
mpucoHomMempuieckue QyHKyuu,
HAxXoO0umbs 3HA4eHUs YUCL08bIX U
OYKGEHHBIX BbIPANCEHUI,
ocyuecmess Heobxooumvie
NOOCMAHOBKU U NPeodpa308aHus,
u300pasxcamev cxemamuyecKu y2oi,
BeUYUHA KOMOPO20 B8bIPANCEHA 8
2paodycax unu paouanax;
UCNOIL3068AMb NPU PEUeHUU 3a0aYy
mabauuHble 3Ha4eHUs
MPUSOHOMEMPUUECKUX DYHKYULL
yenos;

BbINOIHAMb NEPEBOO BENUYUHBL
yena u3 paouaHHol mepbvl 8
2paodycHyo u 0OpamHo.

B noeceonesnoii scuznu u npu
uzyyeHuu Opyeux yueOHvix
npeomemos:

CUCTEMBI 3aITUCH (CUCTEMBI
CUHCIICHHUS) B IPYTYIO;
JIOKa3bIBaTh U UCIOJIb30BATh
MPU3HAKHU IETUMOCTU CYMMBI U
MIPOU3BEACHHUS ITPU
BBIMIOJTHEHUH BBIYUCIICHUH U
pEIICHUH 33]1aY;

BBITOJIHATH OKPYIJICHHE
paIMOHATBLHBIX
UPPALMOHATILHBIX YHCEN C
3aJaHHON TOYHOCTHIO;
CpPaBHMBATh JICHCTBUTEIIbHbIC
YHUCJIa pa3HbIMU CIIOCOOAMH;
yIOPSA0YUBATH YUCIIA,
3aIMCaHHBIC B BHJIC
OOBIKHOBEHHOH U JEeCATUYHON
Ipo0u, YKciia, 3aCaHHbIe C
UCIIOJIb30BaHUEM
apu(METHIECKOTO
KBaJIPaTHOTO KOPHS, KOpHEH
CTEIEHH OOJIBIIE 2;

Haxoauth HOJ 1 HOK
pPa3HBIMH CTIOCOOAMH 1
UCIIONB30BaTh UX MPU PEUICHUH
3a/1ay4;

BBITIOJTHATH BBIYUCIICHUS U
npeoOpa3oBaHMs BRIPAKEHUH,
CoJIep>KalIuX JeHCTBUTEIbHBIC
9HCIIa, B TOM YHCIIE KOPHU
HaTypaJbHBIX CTENEHE;
BBITIOJTHATE CTaHJIaPTHBIC
TOKJIECTBEHHBIC
npeoOpazoBaHms
TPUTOHOMETPHUECKHUX,
norapupMuIecKux,
CTETEHHbIX, UPPALMOHATLHBIX
BBIPAKCHUIA.

B nosceonesnoii srcuznu u npu
usyueHuu oOpyaux npeomemos:

npeocmasnenuu HOJ/I;

NpUMEHAMb NPU peuleHuu 3a0a4
Kumaiickyro meopemy 06
ocmamxkax,

NPUMEHAMb NPU peuenuu 3a0a4
Manyio meopemy @epma;

YMemb 8bINOHAMb 3ANUCL YUCIA 8
NO3UYUOHHOU cUCmeMe CUUCTIeHUsL;
NPUMEHAMb NPU peueHuU 3a0ay
MeopemuKo-4uciosvie QOYHKYuu:
YUCTIO U CyMMa Oenumerell,
@yHxyuro Dinepa;

NPUMEHAMb NPU peuleHuu 3a0a4
yenmuwvle Opoou,

NPUMEHAMb NPU peueHuu 3a0a4
MHO20YIeHbL ¢ OeliC8UMENbHbIMU U
yenvimu Kodgguyuenmamu,
671a0emb NOHAMUAMU NPUBOOUMDbLU U
HenpusooUMblll MHO20UNEH U
NPUMEHAMb UX NPU peueHUuU 3a0ady,
NpUMeHAmMb NPU peueHuu 3a0a4
OcHosHyo meopemy aneebpuol;
NpUMeHAmMb NPU peueHuu 3a0a4
npocmeuiwiue QyHKyuu
KOMNJIEKCHOU NepemMeHHOU KaK
2eomempuieckue npeobpazosanusl




IIOACTAaHOBKHU U
npeoOpa3oBaHus;
M300pakaTh CXeMAaTUICCKU
yroJl, BETMYNHA KOTOPOTO
BhIpa)kKEeHa B rpajycax;
OLICHUBATh 3HAKH CHHYCA,
KOCHHYCa, TaHT€HCa,
KOTaHT€HCa KOHKPETHBIX
yTJIOB.

B nosceonesnoii orcusnu u
npu u3y4eHuu opyaux
VueOHbIX NPeoMemos:
BBITIOJIHATH BBIYUCIICHUS TTPU
pELICHNH 3aJ1a4
MPAKTUYECKOTO XapaKTepa;
BBINOJIHATH TPAKTUYECKUE
pacyeTsl ¢ UCIIOJIH30BAHUEM
MpU HEOOXOIMMOCTH
CIIPaBOYHBIX MAaTEPUAJIOB U
BBIYMCIIUTENIbHBIX YCTPOUCTB;
COOTHOCHUTH pPeaJIbHbIC
BEJIMYUHBI, XapaKTEPUCTUKH
00BEKTOB OKPY’KaIOIIETr0
MHpa C UX KOHKPETHBIMU
YHCJIOBBIMH 3HAYCHUSIMUY;
HCIIOIb30BaTh METOIbI
OKPYTJICHUS, IPUOTMKEHUS U
MPUKUJIKU TIPU pEHICHUU
MPaKTUYECKUX 3a/1a4
MMOBCEIHEBHOM KM3HU

BbINOIHAMb OECBUL C
YUCTIOBLIMU OAHHBIMU NPU
peuwieHuu 3a0ay nNPaKmuyecKko2o
xapaxkmepa u 3a0ay U3 pasiuiHbix
obnacmeti 3HAHUU, UCNONb3YS NPU
He0OX00UMOCMU CNPABOYHbBIE
Mamepuansl U blYUCTUMENbHbIE
ycmpoticmea;

OYeHUBAMb, CPABHUBAND U
UCNONIBb308AMb NPU PeLUeHUU
NPAKMUYECKUX 3a0a4 YUCI08ble
3HAUeHUsl peanbHbIX GeIUYUH,
KOHKpemHble YUCI08ble
Xapaxkmepucmuku 00vekmos
OKpYHCAIOUIe20 MUpa

BBITOJIHATE U OOBSACHSTD
CpaBHEHME PE3Y/IbTAaTOB
BBIYUCIICHUM NIPU pELIEHUN
IPaKTUYECKUX 3a/1a4, B TOM
YyuCIie MPUOIMKEHHBIX
BBIYMCIICHUH, UCTIONb3YS
pa3HbIe CIIOCOOBI CPAaBHEHMIA;
3aInChIBaTh, CPABHUBATH,
OKpPYIJISATh YHCIIOBBIE JIAHHbIE
peabHbIX BEJIUYHH C
HCII0JIb30BAHUEM PA3HBIX
CHCTEM H3MEpEHMS;
COCTaBJISITh U OLIEHUBATh
pa3HBIMH cIIOCOOaMU
YHCIJIOBBIE BBIPAXKEHUS NPU
pELIeHUH MPAKTUYECKUX 3a7a4
¥ 3aj1a4 U3 JPYTUx y4eOHbIX
peaMETOB

Ypasnuenusn
u
HepageHncme
a

Pemare nunelinbie
ypaBHEHUS U HEPABEHCTBA,
KBaJ[paTHbIC YPaBHCHUS;
pemars jgorapudmuyeckre
ypaBueHwust Buaa 10g a (bx +
C) = d u mpocreiimue
HepaBeHCTBa Buja log a X <d;
pemiath moKa3aTesbHbIC
ypaBHeHus, Buja a”*+= d

Pewamv payuonanvhule,
nOKA3amenbHole U
Jloeapugmuyeckue ypagHeHus u
HepaseHcmaa, npocmeniuiue
UppayuoHaibHble U
mpusoHoMempuiecKue ypasHeHus,
HepaseHcmea u ux CUCmembl;
UCNONB308aMb MEMOObl PeuleHUs
VpaeHeHUll: npugeoexue K 6uoy

CB0060HO ONIEPUPOBAThH
IIOHATUAMU: YPAaBHCHUC,
HEPaBEHCTBO, PABHOCHUJIbHBIC
YpaBHEHUS U HEPABEHCTBA,
YpaBHCHHEC, ABJISIOIICCCA
CIICICTBUEM JIPYTOTO
yYpaBHEHUS, YPaBHECHMUS,
PaBHOCHJIbHBIC HA MHOXECTBE,
PaBHOCHJIbHBIC

Hocmuoicenue pesynbmamos
pasoena ll;

Cc80000HO onpeodensims mun u
8b10UpaAMb MEmMoo peuletsl
NOKA3AMeNbHbIX U
J102apUGMUYecKux ypasHeHull u
HepaseHCcma, UppayuoHaIbHbIX
VpasHeHull U HepaseHcma,
MPUSOHOMEMPUYECKUX YPABGHEHUIL U




(rme d MOKHO TIPECTaBUTH B
BHJIE CTEIIEHN C OCHOBAaHUEM
a) ¥ MPOCTEHIITHE
HepaBeHCTBa Buaa 8 <d (rae
d MOYHO TIpeCTaBUTh B BUIC
CTEINEHHU C OCHOBAHUEM a);
MIPUBONUTH HECKOJIBKO
MPUMEPOB KOPHEH
IIPOCTEUILIETO
TPUTOHOMETPUIECKOTO
ypaBHEHUs BUJA: Sin X = &,
cosx=a,tgx=a,ctgx=a,
rje a — TabJUYHOE 3HAUCHHE
COOTBETCTBYIOIICH
TPUTOHOMETPUYECKON

GbyHKIIH.

B noeceonesnoii srcuznu u
npu u3yueHuu opyeux
npeomemos:

COCTABJISAITh U pEIIaTh
YPaBHEHUSA U CUCTEMBI
YPaBHEHUH MIPU pEIICHNUN
HECJIOKHBIX ITPAKTUYECKUX
3a1a4

«npouseedeHue pagHo HYII0» Ul
«YACMHOEe PABHO HYTI0Y, 3aMeEHA
nepemMeHHbIX,

UCNOIb3068AMb MEMOO UHMEPBATIO8
0Jis1 peuleHus HepageHCcms,
UCNONb3068aAMb 2pAduUYecKull
Memoo 0151 NPUOTUINCEHHO20
peuienus ypasHeHuil u
Hepagencma,

uzobpasicams Ha
MPULOHOMEMPULECKOLL
OKDYHCHOCIU MHOHNCECTBO
peweruil npoCcmentuux
MPULOHOMEMPULECKUX YPAGHEHUL
U HepaseHcms,

8bINOIHAMbL OMOOP KOpHell
VPpasHeHutl Uiy peuleHuti
Hepagencmea 8 COOMEemcmaul ¢
O00NOIHUMENbHBIMU YCIOBUAMU U
02paHUdeHUsMU.

B nosceonesnoil srcuznu u npu
usyueHuu opyaux yueOHvlx
npeomemos:

COCMAsisims U peulams
VDABHEHUsI, CUCeMbl YPAGHEHUIL U
HepaseHcmea npu peuteHuu 3a0a4
Opyeux yueOHbIX npeomemos;
UCNONB308aMb YPAGHEHUS U
HepaseHcmaa 01 NOCMPOeHUs U
UCCNe008AHUS NPOCTMENULUX
MamemamuyecKux mooenetl
PEeanbHbIX CUmyayuil Uiy
NPUKIAOHBIX 34044,

YyMemb UHMePnPemuposams
NOYYEHHbLU NPU peuenuu
VPABHEHUsl, HEPABEHCMBA UL
cucmembl pe3yibmam, OYyeHU8amb
€20 npasoonooodue 8 KOHMeKcme
3A0AHHOU PEAbHOU CUMYAYUYU UTU

npeoOpa3oBaHus YpaBHECHU;
penaTh pa3Hble BUIBI
YPaBHEHUI U HEPABEHCTB U UX
CUCTEM, B TOM YHCIIE
HEKOTOpbI€ ypaBHEHUs 3-ii U 4-
i cTreneHei, ApoOHO-
panyoHaIbHbIE U
UPPALMOHAJIBHBIE;

OBJIAJIETh OCHOBHBIMU THUIIAMU
MIOKa3aTeJIbHbIX,
norapupMuIecKuX,
UPPALMOHAIBHBIX, CTENIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJApTHBIMU METOAAMH UX
pelieHui U MPUMEHSTh UX MpU
pELIeHUH 33/ay4;

MIPUMEHSATH TeopeMy besy k
PELICHUIO YPaBHEHUIA;
IIPUMEHSATH TeopeMy Buera niis
pELIEHUST HEKOTOPBIX
YpaBHEHUH CTEIICHU BBIIIE
BTOPOMU;

[IOHUMATh CMBICII TEOPEM O
PaBHOCUJIBHBIX U
HEPaBHOCUIIbHBIX
npeoOpa30BaHUsAX ypaBHEHUN
U YMETb UX JI0Ka3bIBaTh;
BJIJIETh METOJIaMU PELIEHUS
YpaBHEHUI, HEPABEHCTB U UX
CHCTEM, YMETb BIOUPATh
METO/I PELICHUS U
000CHOBBIBaTh CBOI BBIOOD;
HCIIOJIb30BaTh METO/]
MHTEPBAJIOB JJIS1 PELICHUS
HEPABEHCTB, B TOM YHUCIIE
JTPOOHO-PAIMOHATILHBIX U
BKJTFOYAIOIIUX B ce0s
HpPALMOHATIbHBIE BBIPAXKEHUS;
pemaTh anredpandeckue
YpaBHEHUS U HEPABEHCTBA U UX

HEpageHcma, ux cucmem,
€60000HO pewiams cucmembl
JIUHEUHbIX YDAGHEHULL,

peuiams 0OCHO8HblEe MUnNbl
VPasHeHUull U HePAGEeHCME C
napamempamu,

NPUMEHAMb NPU peueHuu 3a0a4
Hepagencmea Kowu —
bynaxoeckozo, bepuynnu
umMemyv npedcmasgierue o
HepaseHcmeax mexicoy CpeoOHuUMuU
cmeneHHvIMU




NPUKIAOHOU 3a0ayu

CUCTEMBI C ITapaMeTpaMu
anreOpanvecKuM 1
rpadu4ecKuM METO/IaMHu;
BJIAJICTh Pa3HbIMU METOJIaMU
JI0Ka3aTeJIbCTBA HEPABEHCTB;
pelaTh ypaBHEHUsI B LIEJIbIX
quclax;

n300pakaTh MHOXKECTBA Ha
IJIOCKOCTH, 331aBacMble
YpaBHEHUSMHU, HEPABEHCTBAMU
U UX CUCTEMaMU;

CBOOOJHO HCIOJIb30BATh
TOKJIECTBEHHbBIE
peoOpa3oBaHus NP pEIICHUH
YpPaBHEHUH U CUCTEM
ypaBHEHUN

B nosceonesnoui ocuznu u npu
usyueHuu opyaux npeomMemos:
COCTaBJISATh M peIaTh
ypaBHEHHSI, HEPAaBEHCTBA, MX
CHCTEMBI IIPU PEIICHUH 3a/1a4
JPYTUX y4eOHBIX TPEIMETOB;
BBITOJIHATH OLIEHKY
MIpaB0N0/1001sl pe3yJIbTaTOB,
MOJTy4aeMbIX IPU PELICHUU
Pa3JINYHBIX YPaBHEHUH,
HEPaBEHCTB U UX CHUCTEM NPU
peleHH 3a1a4 APYTHX
y4eOHBIX TPEMETOB;
COCTABIIAT M PEIIaTh
YpaBHEHMS U HEPABEHCTBA C
napaMeTpamu MPH PEIICHUH
3aJa4 APYrux y4eOHbIX
MPEIMETOB;

COCTaBJISITh ypaBHEHUE,
HEPaBEHCTBO HJIM UX CUCTEMY,
OIHCHIBAIOLINE PEATbHYIO
CUTYAIUIO WIH MPUKIATHYIO
3agady, MHTEPIPETHPOBATh




[IOJIyYEHHBIE PE3YJIbTaThI;
HCIOJIB30BATh TPOrPAMMHBIE
CPEICTBA IIPU PELICHUU
OTJENbHBIX KJIACCOB
YpaBHEHUI U HEPABEHCTB

Dyukyuu

OnepupoBath Ha 6a30BOM
YPOBHE TOHSATHUSIMHU:
3aBHCUMOCTH BEJTMYHH,
GyHKIHSA, apTyMEHT U
3HaueHue QyHKIUHU, 00JIaCTh
OIIpEICIICHUS] © MHOYKECTBO
3Ha4eHUH PyHKIUH, rpaduK
3aBHCUMOCTH, IpaduK
¢byHKIMM, HYU GYHKINH,
MIPOMEKYTKH
3HAaKOMOCTOSIHCTBA,
BO3pacTaHKE Ha YHCIOBOM
IPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM MPOMEXKYTKE,
HauOoJIbIlIee ¥ HAUMEHbIIIEe
3HaYeHHe (QYHKIMH Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuoandeckas QyHKIMS,
MIEPUOTT;

oIepHupoBaTh Ha 6Ga30BOM
YPOBHE MOHATHUSMU: TIPSIMAst
1 oOpatHas
MPONIOPIIHOHATEHOCTh
JMHEWHAas1, KBaJipaTUIHas,
Jorapugmuyueckas u
nokasarenbHast QyHKIUH,
TPUTOHOMETPHUYECKHE
INZEINIVIH

pacrno3HaBaTh rpaQuKu
AJIEMEHTAPHBIX ()YHKIIMHA:
psIMOM ¥ 0OpaTHOM
MPONOPIMOHATILHOCTH,
JINHETHOM, KBaIpaTUYHOM,
JorapupMHIECKON U
MOKa3aTeIbHOU (DYHKITHIA,

OnepupoBaTh MOHATUAMU:
3aBUCUMOCTb BEIMYMH, QYHKIUS,
apryMeHT U 3HaueHue (PyHKIUH,
o0acTh onpeneneHus u
MHOYECTBO 3HAUCHHH (DYHKIINH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKIUYM, HYIH QYyHKLINH,
IPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
BO3PaCTaHHE Ha YHCIOBOM
IPOMEXYTKe, yObIBaHHE Ha
YHCIOBOM ITPOMEKYTKE,
HauOoJIbIlIee U HAUMEHbLIIEe
3Ha4YeHHE (PYHKIIUH HA YUCIIOBOM
IPOMEXYTKE, IepUOIUIecKast
(byHKIWMSA, IEPUOJ, YeTHAS U
HeueTHast QyHKIUHY;

OTIEPHPOBATH OHATHSAMH: TIPSIMast
U o0paTHas MPONOPLHOHATIBHOCTD,
JMHEWHAas, KBalpaTUIHAs,
JorapupmMuyuecKas u
nokasarenbHasi pyHKIINH,
TPUTOHOMETPHUUECKUE (PYHKINH;
ONpeeNaTh 3HaueHHe (QyHKIUU
10 3HaYEHHUIO apryMEeHTa pU
Pa3IMYHBIX CIIOCO0ax 3aaHus
dyHKIHH;

CTPOHTH rpapuKH N3yUSHHBIX
yHKLMi;

OIKCHIBATH 1O Tpa(UKy U B
MPOCTEUIINX CITydasix o Gopmyiie
MOBEJICHUE U CBOMCTBA (DYHKIIMIA,
HaxOJHUTh 1O TpaduKy GyHKIIUN
HauOOJIbIINE M HAUMEHBIIINE
3HA4YEHUS;

CTPOUTH ICKM3 Tpaduka GyHKIINH,

Biagers nonstuamu:
3aBUCUMOCTh BEJIMYHH,
(byHKLMSA, apTyMEHT U
3Ha4YeHHE (DYHKIIMH, 00JIaCTh
OTIpeNIeIeHUs] 1 MHOXKECTBO
3Ha4YeHUH PyHKIUH, TpaduK
3aBUCUMOCTH, TpapuK
byHKIMYM, HyU QYHKIUY,
POMEKYTKH
3HAaKOIIOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIOBOM ITPOMEKYTKE,
HauOoJIbIlIee U HAaUMEHbLIIee
3HaYeHHe PYHKIMU Ha
YHCIOBOM ITPOMEXKYTKE,
nepuoanyueckas GyHKIUS,
NepUO/l, YeTHAs U HEUEeTHas
(byHKINU; YMETh IPAMEHSTh
9TH MOHATUS NPH PEILICHUH
3ajady;

BJIaJIETh MOHATHEM CTEIICHHAs
GyHKIUS; CTPOUTD ee TpaduK U
YMETh MPUMEHSTh CBOMCTBA
CTeNeHHON (QYHKIUHU TpU
peLIeHUH 3a/a4;

BJIAJICTh MTOHITUSIMHU
nokasaresnbHas QyHKIMS,
HKCTIOHEHTA; CTPOHUTH UX
rpadMKu U yMETh IPUMEHSATH
CBOMCTBA ITOKA3aTEIbHOU
(GyHKUINU IPU pelIeHUH 33/1a4;
BJIAJIETh IOHATHEM
Jorapudpmuueckas pyHKIus;
CTPOUTH €€ TpapuiK U yMETh

JlOCTI)KEHHE Pe3yNIbTaTOB pas/elia
Il;

BJIQ/IETh MTOHITHEM aCUMIITOTHI U
YMETh €r0 MIPUMEHSITH IPU PEIICHUH
3ajady;

MPUMEHSITh METO/IBI PEIICHHUS
npoctermux audhepeHImatIbHbIX
YPaBHEHUH [IEPBOTO U BTOPOTO
MOPSIKOB




TPUTOHOMETPUUECKUX
byHKIHH;

COOTHOCHTH Tpa(puKu
JIEMEHTapHbIX ()YyHKIIMHA:
npsiMOit 1 0OpaTHOU
IIPONOPLIMOHATILHOCTH,
JINHEMHOM, KBA/IPaTUYHOM,
JorapupMHUECKON U
MOKa3aTeIbHON (PYHKITUH,
TPUTOHOMETPUUYECKUX
¢bynkuuii ¢ popmynamu,
KOTOPBIMH OHM 33J1aHbl;
HAXO/UTh 10 TpaduKy
npUOINKEHHO 3HAUCHUS
(GYHKIIUY B 33JJaHHBIX
TOUKaX;

OTIPENIeNIATH 1O TpapuKy
cBoiicTBa (pyHKUIUU (HYIH,
MIPOMEKYTKH
3HAaKOIOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH,
HauOoJIbIINE U HAUMEHbIIINE
3HAYEHUs U T.I1.);

CTPOUTH 3CKM3 rpaduka
(GyHKIUH, YI0BIETBOPSIOLIEH
MIPUBEJICHHOMY Habopy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHus / yObIBaHUS,
3HaYeHUe PYHKIIUU B
3aJJaHHOH TOYKE, TOUKH
SKCTPEMYMOB U T.11.).

B nmoBcenHeBHOM XU3HU U
MIPU U3YYEHHUH JIPYTUX
MPEAMETOB:

ompenensaTh o rpadukam
CBOMCTBA PEAJIbHBIX
MPOIECCOB U 3aBUCUMOCTEI
(HanOOJIBIITNE M HANMCHBIIIHE
3HAUYEHMUsI, IPOMEKYTKU

YAOBJIETBOPSIOLLIEH
MPUBEICHHOMY HAaOOPy yCIOBUIl
(mpoMeKyTKH
BO3pacTaHus/yObIBaHUS, 3HAUCHUE
(GyHKIMY B 3alaHHON TOYKeE,
TOUYKH 3KCTPEMYMOB, ACUMIITOTHI,
HYIM QYHKIUH U T.1.);

peliaTh ypaBHEHUs, IPOCTEHIINE
CHCTEMBI YPaBHEHHH, UCTIOJIb3YS
cBOMCTBA (PYHKITUH U UX

rpaduKoB.

B noBcenHeBHOM )XU3HU U IIPU
W3YYEHUHU JPYTUuX y4eOHbIX
IIPEIMETOB:

oIpeneNnATh 1o rpapukam u
MCIIOJIb30BAaTh JJIsl PELLIECHUS
IIPUKJIAIHBIX 3a7ja4 CBOMCTBA
pealIbHBIX IIPOLECCOB U
3aBUCHUMOCTeH (HanbombIne 1
HauMEHbIINE 3HAYECHUS,
IIPOMEXYTKH BO3PACTaHUS U
yObIBaHUS (PYHKLINHU, TIPOMEKYTKHI
3HAKOIIOCTOSIHCTBA, ACUMIITOTHI,
NEepUOA U T.I1.);
MHTEPIIPETUPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOMN
IIPAKTUYECKON CUTYaluy;
oTnpeAensiTh o rpadguxkam
IIPOCTEHMIINE XapaKTEPUCTUKH
MEePUOANYECKHUX IPOIIECCOB B
OM0JIOTUH, YKOHOMHKE, MY3BIKE,
PaINOCBS3H | JIp. (aMILTUTY/IA,
NEPUOA U T.I1.)

IIPUMEHATH CBOWCTBA
sorapuMUIecKor (yHKITHH
IIPY pELICHNH 33/1a4;

BJIAJICTh IOHATUAMU
TPUTOHOMETPHUUYECKHE
(GYHKIHMH, CTPOUTH MX TpadUKn
U YMETh IPUMEHATH CBOHCTBA
TPUTOHOMETPUUYECKUX
(byHKUWH TpU pelIeHu  3a1a4;
BJIAJIETh OHATHEM OOpaTHast
(byHKUUS; TPUMEHSTD 3TO
MOHATHE NIPU PELICHUHU 3aj1ay;
NPUMEHSTH TP PEIICHUH
3aJ1a4 CBOMCTBA (PyHKITHIL:
YEeTHOCTH, IEPHOAUYHOCTD,
OrPaHUYEHHOCTb;

MPUMEHSTH IPU PEIICHUN
3ajJjau npeoOpazoBaHUs
rpaduKoB GpyHKIHIA;

BJIaJIETh MOHATHUAMH YUCIIOBAs
MOCJIEI0BATEIbHOCTb,
apupmeTnyeckas u
reoMeTpuYecKasi Iporpeccus;
OPUMEHSTH MIPU PELLICHUN
3a/1a4 CBOMCTBA ¥ IPU3HAKHU
apupMeTHIecKon U
r€OMETPUYECKON ITPOTPECCUM.
B noBceHeBHOI KHU3HU U IPU
W3YYEHHUH JPYTUX YIeOHBIX
IIPEIMETOB:

OTpeAeNnsaTh o rpadukam u
UCTIOJIb30BAaTh JUIS peIICHHS
MIPUKJIAHBIX 33]1a4 CBOMCTBA
pEAIbHBIX ITPOLIECCOB U
3aBUCUMOCTEH (HanOobIIne U
HalMEHBIINE 3HAYEHUs,
MIPOMEXYTKH BO3PACTaHUS U
yObIBaHUS (QYHKIIHH,
POMEXKYTKH
3HAKOIOCTOSIHCTBA,




BO3pacTaHUs U yObIBAHWSI,
MIPOMEXYTKH
3HaKOMOCTOSIHCTBA U T.I1.);
WHTEPIPETUPOBATH CBOKWCTBA
B KOHTEKCTE KOHKPETHOM
MPAaKTUYECKOW CUTyaluu

ACHMIITOTBI, TOUYKH Ieperuoa,
MepUo. U T.11.);
MHTEPIIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMI
MPAKTUYECKOUN CUTYyalUU;
OTpeeNATh Mo rpadukam
IIPOCTEUIINE XapAKTEPUCTUKH
MIEPUOIUYECKUX MTPOLIECCOB B
OHOJIOrUH, SKOHOMHUKE,
My3BbIKE, PaIMOCBA3H U JP.
(ammuTya, Nepuoa U T.11.)

Dnemenmot
mamemamu
uecK020
ananusza

OmnepupoBath Ha 0a30BOM
YPOBHE NOHATUSAMU:
MPOU3BOIHAS (PYHKITUH B
TOUKE, KacareabHas K
rpaduky QyHKIUH,
IIPOU3BO/IHAS (PYHKIIUY;
OIIpeEIsATh 3HaUCHHE
IIPOU3BOIHON (PYHKIIMHU B
TOYKE 10 N300PAKEHUIO
KacaTeJIbHOU K TpaduKy,
MIPOBEACHHON B 3TOM TOUKE;
pelaTh HECIOXKHBIE 3a7a4n
Ha MPUMEHEHUE CBSI3U MEXKIY
IIPOMEXYTKAMH
MOHOTOHHOCTH M TOUYKaMH
SKCTpeMyMa (YHKIIHH, C
OJIHOW CTOPOHBI, U
IIPOMEXYTKaMH
3HAKOMOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM 3TOM (HyHKIIMU
— C APYTOil.

B nmoBcenHeBHOM XU3HU U
MIPU U3YYEHUH JPYTUX
IIPEIMETOB:

MOJIB3YsCh rpaduKkamu,
CpaBHUBAaTh CKOPOCTH
BO3pacTaHus (pocTa,
MOBBIIICHUS, YBEITMUCHUS U

OrnepupoBaTh NOHITHIMHU:
NPOU3BOIHAS (PYHKIIUH B TOUKE,

KacaTenbHast K rpaduky GyHKINH,

IPOM3BOJIHAS (PYHKIUH;
BBIYUCIIATH IIPOU3BOIHYIO
OJIHOYJIEHA, MHOTOYJIEHA,
KBaJpaTHOI'O KOPH,
IPOU3BOJIHYIO CYyMMBbI (DYHKIIHIA;
BBIUHCIISTH POU3BO/IHbIE
AIIEMEHTApHBIX (QYHKIMNA U UX
KOMOMHAIWH, UCTIONB3YS
CIIPaBOYHBIE MaTEPUAJIbI;
HCCIIEIOBATh B MTPOCTEUIINX
ciydasx QyHKIMM Ha
MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIINE U HAUMEHbIIINE
3HaYeHUS PYHKIHHI, CTPOUTH
rpauKu MHOTOYJICHOB U
MIPOCTEUIINX PALMOHAIBHBIX
(byHKLIUH C HCIIOTIB30BAHUEM
arrapaTta MaTeMaTHYECKOIo
aHaJIN3a.

B noBceHeBHOM KHU3HU U IPU
U3YYEHHUH JPYTUX y4eOHBIX
HPEIMETOB:

penIaTh MPUKJIAAHBIC 3a/1a9H U3
Ouonoruu, GU3NKU, XUMHUH,

HSKOHOMHUKH U APYTUX MPEIMETOB,

Bmagers moasaTueM
0EeCKOHEYHO yObIBaroIIast
reOMETPUYECKAs TIPOTPECCHS U
YMETh MPUMEHSTH €ro Mpu
pEIICHUH 33]1aY;

MPUMEHSATD JUIsl pEeIICHUS 3a/1a4
TEOPHIO TIPEICIIOB;

BJIAJETh NOHATHUIMU
OECKOHEUHO OOJIBIINE U
OCCKOHEYHO MalIble YHCIOBEIC
MOCJIEI0BATEIHFHOCTH U YMETh
CpaBHHBATh OECKOHEYHO
OoJbIIrEe U OECKOHEUHO MaJIbIe
MOCJIC0BATEIILHOCTH;

BJIAJETH HOHATHSAMHU:
pou3BoIHAS (PYHKIINH B
TOYKE, TIPOU3BOAHAS (DYHKIINH;
BBIUUCIISATH MPOU3BOIHEIC
AJIEMEHTAPHBIX (PYHKIIUN U MX
KOMOMHAIIHIL;

UCCIeoBaTh PYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBEI;
CTPOUTH TPapUKH U TIPUMEHSATH
K PEIIEeHUIO0 3a/1a4, B TOM YHUCIIe
C IapamMeTpoM;

BJIAJETH HOHATHEM
KacatelbHas K Tpaduky
(GYHKIIUY U yMETh IPUMECHSITh
€ro Mpu pelIcHUH 3a/1a4;

JlocTuxeHue pe3ysabTaToB pasjiesa
Il;

cBOOO/IHO BJIaJIETh CTAHJAPTHBIM
anmapaToM MaTeMaTHu4eCcKOro
aHalM3a JUIsl BBIYUCIICHUS
MIPOU3BOTHBIX ()YHKITUH OTHON
MePEMEHHOM;

cBOOO/IHO IPUMEHATH anmnapar
MaTEeMaTHYeCKOTo aHaln3a JIst
UCCIEeI0BaHMs QYHKIMN U
MOCTPOCHHUS TPA(PHUKOB, B TOM UUCIIE
MCCIIEIOBAaHHS Ha BBITYKIIOCTB;
OTIePUPOBATH TOHATHEM
epBO0Opa3HON QYHKIIUH JUIsS
pelieHus 3a1ay;

OBJIAJIETh OCHOBHBIMHU CBEICHUSMHU
00 unTerpane Hetorona—JleiOnuma
1 €T0 MPOCTEUITUX MPUMECHCHUSX
OTIEPUPOBAThH B CTAHJIAPTHHIX
CUTYAITUSAX IPOU3BOTHBIMH BBICIIIHX
MOPSIKOB;

YMETh PUMEHSTH IPH PEIICHUN
3aJ1a4 CBOMCTBA HEMPEPHIBHBIX
byHKumii;

YMETh MPUMEHSTH TIPU PEIICHUU
3aja4 TeopeMbl BeliepmTpacca;
YMETh BBITIOJHATH MPUOIKEHHBIC
BBIUHCIICHHS (METO/IbI PEIICHUS
YpaBHEHUM, BEIUNCIICHUS




T.I.) WIA CKOPOCTH
yObIBaHUS (TIaACHMS,
CHIDKCHHSI, yMEHBILICHUS U
T.I.) BEJINYUH B PEAIbHBIX
nporeccax;

COOTHOCHUTB I'payKu
peabHBIX MPOIECCOB U
3aBUCUMOCTEH ¢ MX
OTMCaHUSIMHU, BKJITFOYAOIINMU
XapaKTePUCTUKH CKOPOCTH
n3MeHeHus (OBICTPBIN pocT,
IUTABHOE MMOHWKEHUE U T.I1.);
MCTIOJIB30BATh Tpa(uKH
peabHBIX MTPOLECCOB IS
PEIIEHHST HECIIOKHBIX
IPUKIIAJHBIX 33124, B TOM
quclie OIpenessis no rpaduky
CKOpOCTh X0/1a polecca

CBSI3aHHBIE C UCCIIEI0BAHUEM
XapaKTEPUCTHK PEaIbHBIX
IIPOLIECCOB, HAXOXKACHUEM
HauOOJIBIINX U HAMMEHBIINX
3HAYEHUH, CKOPOCTH U YCKOPEHUS
U T.IL;

MHTEPIIPETUPOBATH N1OJyUYEHHBIE
pe3yIbTaThl

BJIaACTh IMOHATUAMU
nepBooOpa3Hasi GyHKITUS,
OIIPEIECIICHHBIN UHTETPAI;
MIPUMEHSTh TEOpEMY
Herorona—JIeiibuuia u ee
CJIEJICTBUS AJIsl peLICHHUS 3a/1a4.

B noBceiHeBHOM KU3HU U IIPU
W3YYCHUHU JPYTUX YIeOHBIX
MIPEAMETOB:

peliaTh IPUKJIATHBIC 33Ja4H U3
Oouosoruu, GU3NKH, XUMHUH,
OSKOHOMHUKH U JAPYTUX
MIPEAMETOB, CBSI3aHHBIC C
HCCJICIOBAHUEM
XapaKTEPUCTHUK MTPOIIECCOB;
UHTEPIPETHPOBATH
MOJTy4YEHHBIE PE3YNIbTATHI

OMpEICTICHHOTO UHTETpaa);

YMETb IPUMEHSATH IPUIIOKEHUE
IIPOU3BOHON U OIIPEIECIEHHOIO
MHTErpaJla K peIeHUIO 3a1a4
€CTECTBO3HAHUS;

BJIA/ICTh MOHATUSIMH BTOPAs
MPOM3BO/IHAS, BBITYKJIOCTh Ipaduka
(GYHKLIMHU ¥ YMETb UCCIIE0BATh
(YHKILIHIO HA BBITYKIOCTh

Cmamucmu
Ka u meopus
6eposmHoC
meil, 102uKa
u
KomobOunamo
PpuKa

OmnepupoBath Ha 0a30BOM
YPOBHE OCHOBHBIMU
onucaTeIbHbIMU
XapaKTEPUCTUKAMHU
YICJIOBOTO Habopa: cpeaHee
apudmernueckoe, MearaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe
3HAYEHHUS;

oTepupoBaTh Ha OA30BOM
YPOBHE MOHATUSMU: 4aCTOTA
Y BEPOSITHOCTH COOBITHS,
CITy4aitHBIN BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHUSMU;
BBIYHUCIISITH BEPOSATHOCTH
COOBITHI HAa OCHOBE I0JICYETa
quclia UICXO/I0B.

B noBcenHeBHOM XU3HU U
IIpY U3YyYEHUH IPYTUX
MPEAMETOB:

OLICHUBAaTh U CpaBHI/IBaTb B

Nwmets npencrasieHue o
JUCKPETHBIX U HENPEPBIBHBIX
CIyYallHBIX BEIUYUHAX, U
pacnpeneneHusx, o
HE3aBUCUMOCTH CIIy9aiiHbIX
BEJIMYNH;

HMMETH NPECTaBICHUE O
MaTEMaTHYECKOM OKUIAHUU U
JUCIIEPCUN CITyYalHbIX BEJINYMH;
UMETH NPECTABICHUE O
HOPMAJIbHOM paclpeesIeHuN U
IIpUMepax HOPMaJIbHO
pacnpeeIeHHbIX CITy4ailHbIX
BEJIMYNH;

MOHUMATh CYTh 3aKOHA OOJIBIINX
qHCceN U BBIOOPOYHOTO METO/1a
MU3MEPEHHS BEPOSITHOCTEN;
UMETb MPECTaBICHUE 00
YCJIOBHOM BEPOATHOCTH U O
IIOJIHOM BEPOSITHOCTH, IPUMEHSITh
UX B pEIICHUH 3a]1a4;

VMETH NPEACTABICHUE O BaXKHBIX

OnepupoBath OCHOBHBIMU
OnucaTeTbHbIMU
XapaKTEPUCTHKAMH YUCIIOBOTO
Habopa, MOHATHEM
reHepabHast COBOKYITHOCTD U
BbIOOpKOI1 U3 Hee;
OTIEPHPOBATH TOHSATHSIMU:
4acTOTa U BEPOATHOCTh
cOOBITHS, CyMMa U
NIPOM3BEICHUE BEPOATHOCTEH,
BBIYUCIISTH BEPOSITHOCTH
COOBITHI Ha OCHOBE IOJICUETa
Yrclia HCXOI0B;

BJIaJIETh OCHOBHBIMU
MOHATUSIMI KOMOMHATOPHKH U
YMETh UX IPUMEHSTh MIPU
peIIeHUH 33/1ad;

UMETb MPEJCTaBICHUE 00
OCHOBAxX TEOPUHU
BEPOSITHOCTEM;

UMETb NPECTABICHUE O
JUCKPETHBIX U HETIPEPBIBHBIX

JlocTrxeHue pe3yabTaToB pas3aena
Il;

UMETh MPEJCTABIEHUE O
LEHTPAJIbHOU MIPEEIBHON TEOPEME;
UMETh MPEJCTABICHUE O
BBIOOPOYHOM KOXPPUIIUEHTE
KOppESLUHH U JIMHEHHON
perpeccuy;

UMETh MPEJCTABICHUE O
CTaTUCTUYECKUX TMIIOTE3aX U
ITPOBEPKE CTATUCTUIECKOMN
TUIOTE3bI, O CTATUCTUKE KPUTEPUS U
€€ YPOBHE 3HAYUMOCTH;

HUMETH NPEJCTABIECHUE O CBA3U
SMIUPUYECKUX U TEOPETHUECKUX
pacIpeeleHuN;

UMETh MPEJCTaBICHUE O
KOJAMPOBAaHUH, TBOMYHOM 3aIlnCH,
JBOUYHOM JIEPEBE;

BJIAZIETh OCHOBHBIMHU ITOHSATHSMH
Teopuu rpados (rpad, BepunHa,
pebpo, cTeneHb BEPUINHbI, TYTh B




MIPOCTBIX CITydasx
BEPOSITHOCTH COOBITHIA B
pEeaNbHOM KU3HH;

YUTATh, COTMIOCTABIIATD,
CpaBHHBATb,
UHTEPIPETUPOBATH B
MPOCTBIX CIy4YasiX peabHbIC
JaHHbIE, PECTaBIICHHBIC B
BHJI€ TAOJIHII, TAArPAMM,
rpadgukoB

YaCTHBIX BUJIaX PACIIPEAEICHUN U
IPUMEHSATh UX B PELLICHUH 3a7ay;
UMETh NPEJCTABICHUE O
KOppEesLUM CIy4allHbIX BEJIUYHMH,
0 JINHEWHOU PErpecCumu.

B noBcenHeBHOM KU3HU U TIPU
M3YYEHUU JAPYTUX MPEAMETOB:
BBIYMCIIATh UM OLICHUBATh
BEPOSTHOCTH COOBITHI B peaIbHOM
JKU3HHU;

BBIOMPATH MOIXOISAIIUE METOIBI
IpeCTaBICHUS U 00pabOTKH
JaHHBIX;

YMETh PeIIaTh HECIOKHBIC 3aa4H
Ha IPUMEHEHNE 3aK0Ha OOJIBIIHNX
YlCeNl B COLIMOJIOTHH,
CTpPaxOBaHMH, 3IPABOOXPAHCHUH,
obecneyeHnH 0€30I1aCHOCTHU
HaceJIeHUs B YpEe3BbIYaTHBIX
CUTYaIUIX

CIIy4alHBIX BEJIMUNHAX, U
pacnpeneNeHusx, o
HE3aBUCUMOCTH CIIy4alHbIX
BEJIMYNH;

HUMETH IIPEJCTaBICHUE O
MaTEeMaTUYECKOM OKUIAHUU U
JIUCIIEPCUU CITy4alHBIX
BEJIMYNUH;

HUMETH IIPEJCTaBICHUE O
COBMECTHBIX PaCIPEICIICHUAX
CIIyYalHBIX BEJIUYMH;
IIOHMMATh CYTh 3aKOHA
OOJIBILIKX YKCEN U
BbIOOPOYHOI'O METO/A
U3MEPEHUS BEPOATHOCTEH;
UMETH NPEJCTABICHUE O
HOPMAJIBHOM paclpeiesIeHUN U
IIpUMepax HOPMaJIbHO
pacrpeIeICeHHbIX CIy4YailHbIX
BEIINYUH;

HMMETh IIPEACTABICHUE O
KOPPEIALMY CIIy4alHBIX
BEJINYMH.

B noBceHeBHOM KU3HU U TIPU
M3Y4YEHUU JPYTHUX MPEIMETOB:
BBIYUCIISITh WIIM OLIEHUBATh
BEPOSITHOCTH COOBITHI B
peanbHOU KU3HU;

BBIOMpATh METOBI
MOAXOSIIET0 MPECTaBICHUS
1 00pabOTKM TAaHHBIX

rpade) U yMeTh MPUMEHSThH UX MPU
peILIeHUH 3aa4;

UMETb MPEJCTABICHHUE O ACPEBBIX U
YMETb IPUMEHSTH MPU PEILICHUU
3ajay;

BJIQ/IETh MTOHITHEM CBA3HOCThH U
YMETh MPUMEHSITH KOMIIOHEHTBI
CBSI3HOCTH MPU PELICHUH 3a/1a4;
YMETh OCYIIECTBISATH IyTH I10
pebpam, 06XobI pedep 1 BepIIH
rpada;

UMETh MpeJCTaBlIeHue 00
SIIEPOBOM M TAMUIIBTOHOBOM ITYTH,
UMETh MPEJICTaBIEHUE O TPYAHOCTH
3aJ]auM HaXOXKJACHUS TaMIJIBTOHOBA
MyTH;

BJIAJICTh MOHATUSIMHU KOHEYHBIE U
CUETHBIE MHOXKECTBA U YMETh UX
NPUMEHSTH [IPH PEIICHUH 337a4;
YMETh MPUMEHSTH METO]]
MaTeMaTHYECKOW WHIYKITUH,

YMETh MPUMEHSATH TPUHIIUTIT
Jupuxie npyu peleHuu 3a1a4y

Texcmoevie
3a0auu

Pemate HecnoxHbIE
TEKCTOBBIE 3a]1a4X PAa3HBIX
THUIIOB;

aHAIM3UPOBAThH yCIOBHE
3aJauu, pu HEOOXOTUMOCTH
CTPOUTH IS €€ PEIICHHS
MaTeMaTHYECKYIO MOJIEIb;
MIOHUMATh U UCIIOJIB30BATh

Pemrars 3a1aun pa3HpIX TUIIOB, B
TOM YHCJIE 3aJa9H MOBEBIIIIEHHOMN
TPYAHOCTH;

BBIOMPATh ONTUMAJILHBIA METO/I
pEeLIEHHs 3a/1a4u, pacCMaTpUBast
pPa3JIM4YHbIE METOIBI;

CTPOUTH MOJIETIb PEIICHUA 3a4a4H,
MPOBOJUTH JI0KA3aTEJIbHBIC

Pematp pasHble 3a1auun
MTOBBIIIEHHOW TPYTHOCTH;
aHAIIM3UPOBATH YCIOBUE
3a/1auu, BEIOMpATH
OHTHMaHLHBIﬁ METO/ peIHCHI/IH
3aJla4M, paccMaTpUBas
pa3JII/I‘-IHI>Ie MECTOAHBI,

CTpOI/ITB MOACIb peH_IeHI/ISI

I[OCTI/I)KCHI/IG PE3YyJIbTATOB pa3aciia
I




JUTSL PEIICHUS 3a/1a4un
nHpopmaruto,
MIPEJICTABICHHYIO B BUJIE
TEKCTOBOM U CUMBOJIBHOM
3aIIMCH, CXEM, TaOJIuII,
auarpamm, rpaukos,
PHUCYHKOB;

JeCTBOBATH O AITOPUTMY,
CoJIeprKalleMyCsl B YCIIOBUU
3a/1a4u;

HCIOJIb30BATh JIOTHYECKUE
paccyXaeHUsl IPU PEeUICHUH
3aJauu;

paboTaTh ¢ U30BITOYHBIMU
YCIIOBUSIMH, BBIOWPAsI U3 BCEH
uH(pOopMalnu, JaHHBIE,
HEOOXOAUMBIE /ISl pEIICHUS
3a/1a4u;

OCYIIECTBJISATh HECIOKHBIN
nepedop BO3ZMOXKHBIX
pelieHui, BeIOupast U3 HUX
ONITUMAJILHOE TIO KPUTEPHSIM,
chopMyTUpPOBaHHBIM B
yCIIOBUH;

aHATM3UPOBATH U
UHTEPIPETUPOBATH
MIOJTyYECHHBIC PEIICHUS B
KOHTEKCTE YCJIOBHS 3a/1a4H,
BBIOMpATh peLIeHUs, HE
MIPOTUBOpPEUAIINE KOHTEKCTY;
pemaTh 3a/a4d Ha pacyer
CTOMMOCTH MOKYTIOK, YCIIYT,
MOE3/IOK H T.IL.;

peliaTh HECIOXKHBIE 3a/1a4H,
CBSI3aHHBIE C JIOJIEBBIM
y4acTUeM BO BIJIaJICHUHU
bupMmoii, mpeanpusTUEM,
HEJBU)KHUMOCTBIO;

peliaTh 3aa4i Ha MPOCThIe
MIPOLIEHTHI (CHCTEMBI CKHJIOK,

paccyXICHHUS,
pemathb 3a1a4u, Tpedyromue
nepedopa BapHaHTOB, POBEPKHU
YCIIOBHIA, BHIOOPA ONTHMAIHLHOTO
pe3ysbTara;

aHAJTM3UPOBATh U
UHTEPIPETHPOBATH PE3YNIbTATHI B
KOHTEKCTE YCIIOBHS 3a/1a4H,
BbIOMpATh pPELICHUS], HE
NPOTHBOpPEYAIUE KOHTEKCTY;
MIEPEBOUTH MPU PEIICHUH 3a/1a49H
nHpopMaIro u3 0THON GOPMBI B
JIPYTYIO, UCTIONB3YS TIPU
HEOOXOIMMOCTH CXEMBI, TAOIUIIEBI,
rpaduKy, TuarpaMmel;

B noBce1HEBHOM )KU3HU U IIPU
WU3Y4YEHUU APYTUX PEAMETOB:
pelaTh NPaKTUYECKUE 3aJa4l U
3a/1a4y U3 JIPYrux NpeaIMeToB

3aj]1auu, MPOBONTH
JOKa3aTeIbHBIC PACCYKICHUS
IpU pEeIICHUH 3a/1a4H;

pemarhb 3a1a4u, TpeOyroIme
nepedopa BapHaHTOB,
MIPOBEPKH YCIIOBUH, BBIOOPA
ONTUMAJIBHOTO PE3yJIbTaTa;
aHAJM3UPOBATh U
HUHTEPIPETHPOBATH
MOJTyYCHHBIC PEIICHUS B
KOHTEKCTE YCIIOBUS 3a/1a4H,
BBIOUPATH PEIICHUS, HE
POTUBOpEYAIIEe KOHTEKCTY;
MIEPEBOIUTH MPH PEIICHUN
3a/1auu uH(OpMAIKIO U3 OJTHOM
(GbopMBI 3aIKCH B APYTYIO,
UCIIOJIB3Ys TIPU
HEOOXOIMMOCTH CXEMBI,
TaOIUIIB, rpaduKH,
JTMarpaMMBbl.

B nosceHEeBHOM KU3HU U IIpU
WU3y4YEHUU JPYIHX IPEIMETOB:
peuiaTb IPAKTUYECKHUE 3a7add
Y 33J1a4¥ U3 JPYTUX IPEIMETOB




KOMHMCCHH) U Ha BBIYHUCIICHUC
CJIOXKHBIX IPOIICHTOB B
Pa3IMYHBIX CXeMaxX BKIIAIOB,
KPEJIMTOB U UTIOTEK;

peuiaTh MPaKTHIECKHE
3a/1a4uu, TpeOyromme
HCITOJIb30BaHMS
OTPHUIIATEIILHBIX YHCEN: Ha
oTpesieNieHUue TeMIIepPaTyphl,
Ha OTpeIeTICHUE TTOJIOKCHUS
Ha BPEMEHHOH ocH (10
HaIel 3pbl ¥ Tociie), Ha
JIBIDKCHHE JICHEKHBIX
cpenctB (MpUXoJ1/pacxo), Ha
onpeeeHue
[ITyOUHBI/BBICOTHI U T.I1.;
HCII0JIb30BATh ITOHSATHE
Macirada JIjis HaX OXKICHHS
pacCTOSAHUM U JUIMH Ha
KapTax, IUIaHaX MECTHOCTH,
IUIaHaX ITOMEIICHUM,
BBIKpOMKax, pu paboTe Ha
KOMITBIOTEPE | T.II.

B noBceHeBHOM KU3HH U
TIPY U3YUYCHHUH JIPYTHX
MPEeIMETOB:

pelIaTh HEeCIOKHbBIE
MPAKTUYECKHE 3a/1a4H,
BO3HHKAFOIINE B CHTYAIIHSIX
TMOBCEIHEBHOM XU3HU

LTeomempus

OnepupoBath Ha 0a30BOM
YpOBHE TOHATHUSAMHU: TOUKA,
Ipsimasi, IJI0OCKOCTh B
MIPOCTPAHCTBE,
NapaJuIeIbHOCTD U
NEePIEHAUKYIAPHOCTD
MIPSAMBIX U IIJIOCKOCTEM;
pacro3HaBaTh OCHOBHBIE
BH/Ibl MHOTOI'PaHHUKOB
(mpu3ma, nupamMuna,

OnepupoBaTh MOHATUAMH: TOUKA,
npsiMasi, IJI0CKOCTh B
IPOCTPAHCTBE, MapaJUIeIbHOCTh U
NEePIEHANKYIISIPHOCTD MPSIMBIX U
IUTIOCKOCTEH;

NPUMEHSATH JUIS PEIICHHS 33124
reoMeTpudeckue GaxKThl, €CIH
YCJIOBUS TPUMECHEHUS 33/1aHBI B
SBHOH (opme;

pemaTh 3aa4n Ha HaXOXKACHUE

Brnazners reoMeTpruuecKUMHU
MOHSITUSIMU TIPU PELICHUH
3a]1a4 U [IPOBEJICHUU
MaTeMaTHYeCKHUX
pacCyKCHUN;
CaMOCTOSITEIIBHO
(bopMynupoBaTh ONpeAEICHUs
TreOMETpUUYECKUX (HUTyp,
BBIIBUTATh TUIIOTE3BI O HOBBIX
CBOMCTBAX M MPU3HAKAX

Nmets npencrasienue oo
AKCMOMAaTHUYECKOM METOIE;

BJIQJIETh TOHATHEM T€OMETPUUECKHUE
MeCTa TOYEK B IPOCTPAHCTBE U
YMETh IPUMEHSTh UX JJIs1 PEIICHUS
3aJ7a4;

YMETD IIPUMEHATD IS PELIEHUS
3a7a4 CBOICTBA INIOCKUX U
JIBYTPAHHBIX YIIIOB, TPEXTPAHHOIO
yrja, TEOPEMBI KOCUHYCOB U




IIPSIMOYTOJIbHBIN
napajuiesienumne, Kyo);
n300paxkaTh U3y4aeMble
(uUTyphI OT PYKH U C
IIPUMEHEHHUEM ITPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;
JeNaTh (BBIHOCHBIE) IIJIOCKUE
YEepTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y;
W3BJIEKATh HH(OpPMALIHIO O
IIPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX (hurypax,
IIPEJCTABICHHYIO HA
YyepTeKax U pUCyHKaXx;
HIPUMEHSTH TEOPEMY
[Tudaropa npu BEIYUCICHUN
3JIEMEHTOB
CTepeoMEeTpUIECKUX (puryp;
HaXO/UTh 00bEMBI U
IIJIOIIAIU TOBEPXHOCTEN
MIPOCTEUILNX
MHOTOTPaHHHUKOB C
pUMEHEHUEM (OpMYIT;
pacrno3HaBaTh OCHOBHbIE
BH/IbI T€J BpalleHUsl (KOHYC,
uuIuHAp, cdepa u map);
HaXOJUTh 00bEMBI U
TJTONIAX TTOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHUKOB U T€J
BpaIllEHUs C IPUMEHEHUEM

dhopmy.

B nmoBcenHeBHOM XU3HU U
MIPY U3YyYCHHUH JIPYTHX
MPEeIMETOB:

COOTHOCHUTH a0CTPAKTHBIC
TeOMETPUYECKUEC TIOHSITHS U
(haKThI ¢ peaTbHBIMU

TreOMETPUYECKUX BEITHMYUH 10
o0pasmam Wwin aaropuTMam;
JienaTh (BBIHOCHBIE) TIOCKHE
YepTEkKU U3 PUCYHKOB OOBEMHBIX
¢buryp, B TOM 4Hciie pucOBaTh BH]L
CBEpXY, COOKY, CTPOUTh CEYEHHUS
MHOTOT'PaHHHUKOB;

U3BJICKATh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIUIO O
reoMeTpUUECKUX (purypax,
IIPEJICTABICHHYIO HA YEepPTEkKax;
IPUMEHSTh TEOMETPUYECKHE
(bakThl 17151 penieHus 3a/1a4, B TOM
qucie Mpeaoaraonmx
HECKOJIbKO 11ar0B PELIECHUS;
OIUCHIBATH B3aUMHOE
pacrosoKeHue NpsMbIX U
IUIOCKOCTEH B IPOCTPAHCTBE;
(dbopMyIupOBaTh CBOMCTBA U
NpU3HaKu uUryp;

JIOKa3bIBaTh FEOMETPUUYECKUE
YTBEPXKICHHUS;

BIIQJIETh CTAaHAAPTHOMN
KJaccupukanuen
IIPOCTPAHCTBEHHBIX (QUTYD
(mupamMuabl, NPU3MBI,
napaiesenumne/sl);

HAXOJUTh 00bEMBI U TUIOIIATU
MIOBEPXHOCTEN T€OMETPUUYECKUX
TeJ C MpUMEHEHUEM (HOPMYT;
BBIYUCIISITh PACCTOSIHUS U YTJIbI B
IIPOCTPAHCTBE.

B noBceHeBHOM KU3HU U NIPU
M3YYEHUH JAPYTHUX MPEAMETOB:
KCITOIb30BaTh CBOMCTBA
reoOMETpUYeCKUX PUryp mms
pelIeHus 3a1a4 NPaKTHIECKOro
XapakTepa M 3aJ1a4 u3 Apyrux
obnacTeil 3HaHMMI

reoMeTpHuecKux Guryp u
000CHOBBIBAThH WJIH
OTpOoBEpraTh UX, 0000IMAaATH
WM KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX KJIaccax
¢buryp, NpoBOIUTH B
HECIJIOKHBIX CIyJasx
Kkiaccuukanuro Guryp mo
Pa3IMYHBIM OCHOBAaHUSM;
UCCIIEIOBATh YEePTEKHU,
BKJIIOYasi KOMOMHANUU QUTYD,
U3BJIEKATh, UHTEPIIPETUPOBATD
U IpeoOpa3oBbIBaTh
uHpopmaruto,
NPECTABICHHYIO HA YePTeKax;
peliaTth 3a1a4u
re€OMETPHUECKOTO COACPIKAHUS,
B TOM YHCIIE B CUTYaIUsX,
KOTJIa aJITOPUTM PEIICHUS HE
ClIeZlyeT sIBHO U3 YCJIOBUS,
BBITIOJTHATH HEOOXOTUMBIC IS
pellIeHus 3a1a4uu
JIOTIOJTHUTEIILHBIE TOCTPOSHHUS,
UCCIIeI0BaTh BO3MOKHOCTh
MIPUMEHEHUS TeOpeM U PopMyII
JUTSI pElIeHUs 3a/1a4;

yMeTb (OpPMYIUPOBATH U
JTIOKA3bIBaTh TEOMETPUUECKUE
YTBEPKICHUS;

BIIQ/ICTh MOHITHSIMH
CTEpEOMETPHUH: TIPU3Ma,
napajuieNienune1, Mupammuia,
TeTpa’Ip;

UMETh MPEJICTaBICHUs 00
aKCHOMaXxX CTePEOMETPUH U
CIIEJICTBUSAX U3 HUX U YMETh
MPUMEHSITh UX TPU PEUICHUH
3ajady;

YMETb CTPOUTH CEUEHUS
MHOTOTPaHHHUKOB C

CHHYCOB JIJIsl TPEXTPAaHHOTO yTJIa;
BJIAJIETh IOHATHEM
NEPIEHINKYIIIPHOE CEUCHHE
IPU3MBI U YMETh IPUMEHSATH €T0
IIPU PELICHUH 3a7ay;

UMETb [IPEJCTABICHUE O
JBOWCTBEHHOCTH MPABUIIBHBIX
MHOTI'OI'PaHHHUKOB;

BJIAJICTh MMOHATUSAMH LEHTPATBHOE U
napajielibHOe IPOEKTUPOBAHUE U
MPUMEHSATH UX MIPH TOCTPOSCHUH
CEYEHHU MHOTOI'PaHHUKOB METOJIOM
MPOEKIIUH;

HMETb IIPEJICTABICHUE O Pa3BEPTKE
MHOTOTpaHHHKA U KpaTyaliem
IyTH Ha IOBEPXHOCTHU
MHOTOTPaHHHKA;

UMETb MPEICTaBIECHUE O
KOHMYECKUX CEUCHUSX;

UMETb Mpe/ICTaBIECHUE O
Kacaronmxcs chepax 1 KOMOMHAIUN
TeJ BPALlCHUs U YMETb IPUMEHSATh
WX TIPY PEUICHNH 33/1a4;

IPUMEHSTH [IPU PELLICHUHN 3a7a4
(dbopMyIly pacCTOSTHUS OT TOUYKHU 10
IUIOCKOCTH;

BJIQJIETh Pa3HBIMU CIIOCOOaAMU
3aJJaHUs IPSIMOM ypaBHEHUSIMU U
YMETh IPUMEHSTH MPH PEIICHUN
3ajay;

MIPUMEHSTH MIPH PEIICHUN 3a7a4 |
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIH
METOJ ¥ METOJT KOOPIUHAT;

UMETb MpeJCTaBIeHUE 00 akcuoMax
o0beMa, MPUMEHATH (OPMYITbI
00BEMOB TIPSMOYTOJIBHOTO
napaJiesienumne1a, Ipu3Mbl 1
MUPaMU/IbI, TETPadipa Npu
peILIeHUH 3aa4;

IPUMEHSATH TEOPEMbI 00




KU3HEHHBIMU 00bEKTaMH U
CHUTYaIUSIMU;

UCI0JIb30BATh CBOMCTBA
IPOCTPAaHCTBEHHBIX
reOMEeTPHUECKUX HUryp st
peLICHUs TUTIOBBIX 33/1a4
MPAKTUYECKOTO COACPIKaHUS;
COOTHOCHTB IUIOIIA TH
IIOBEPXHOCTEH TEI
OJIMHAKOBOI (hOpMBI
Pa3IUYHOrO pa3Mepa;
COOTHOCHTB OOBEMBI COCYI0B
OJIMHAKOBOH (POPMBI
Pa3IM4HOrO pa3Mepa;
oLleHUBATh hopMy
MPaBUIILHOTO
MHOTOTpaHHHKA ITOCIIe
CIIMJIOB, CPE30B H T.II.
(ompenensiTh KOJIMYECTBO
BEpIINH, pedep U rpaneit
MOJTyYeHHBIX
MHOT'OI'PaHHHUKOB)

MCII0JIb30BAaHUEM PA3JINYHBIX
METO/OB, B TOM YHCJIE U
METO/J1a CJIEIIOB;

UMETb IIPEJCTABICHUE O
CKPEIIMBAIOIINXCS IPSAMBIX B
IIPOCTPAHCTBE U YMETh
HaXOJUTb YIOJI U PaCCTOSTHUE
MEXy HUMU;

IPUMEHSITH TEOPEMBI O
[apajyIelIbHOCTH MPSAMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE
IPU PELICHUH 3a/1a4;

YMETb IPUMEHSATh
napauelibHOe
IIPOEKTUPOBAHUE IS
n300paxkeHus puryp;

YMETb IPUMEHSATh
HEepHEHUKYIAPHOCTH NPAMON
U TUIOCKOCTH IIPH PEUICHUH
3ajad4;

BJIQ/IETh MOHATHIMU
OpPTOTrOHAJILHOE
IIPOEKTUPOBAHNE, HAKJIOHHBIE
U UX IPOEKIIUH, YMETh
IIPUMEHSTHh TEOPEMY O TPEX
NEPIEHIUKYIIApax Mpu
pEIIeHNH 3a/a4;

BJIA/IETh MOHATHSIMU
paccrosiHue MeXay Gurypamu
B IIPOCTPAHCTBE, OOLIHI
MEePIEeHIUKYISAP IBYX
CKPEIIMBAIOIINXCS PSAMBIX U
YMETb IPUMEHSATH UX IIPU
pELIEHNN 3a/]a4;

BJIA/IETh MOHATUEM YIOJI MEXIY
IPSMOM U TNIOCKOCTBIO U YMETh
IIPUMEHSTH €r0 IIPU peLICHNUN
3ajau;

BJIA/IETh MOHATHSIMU
JIBYTPaHHbBIN YIroJl, YIOJI MEXIy

OTHOIICHHUSX 00BEMOB IPH
peLIeHNH 3a1a4;

IIPUMEHSTh HHTETpall JUIs
BBIUUCIICHUS 00BEMOB U
ITIOBEPXHOCTEH TeJI BPALLECHHUS,
BBIUMCIICHUS IO 1
ceprueckoro nosica u oobema
I1apOBOTO CJIO5;

MUMETh IPEJCTABICHUE O JBUKEHUSX
B IIPOCTPAHCTBE: MapajlieIbHOM
[IEPEHOCE, CHMMETPUHU
OTHOCHUTEJIBHO IIJIOCKOCTH,
LEHTPAIbHOW CUMMETPHUH, [IOBOPOTE
OTHOCHUTEJILHO MPSIMOi, BUHTOBOM
CUMMETPHUH, YMETh IPUMEHATh UX
IIPU PELICHUH 3a/ay;

UMETh MPEACTABIECHUE O IIIOIIAIN
OpPTOTrOHAJILHOM MPOEKIINH;

UMETh IPEJCTABICHUE O
TPEXTPAHHOM U MHOTOTPAHHOM YTJIE
Y IPUMEHATH CBOMCTBA MIOCKUX
YIJI0B MHOTOTPAHHOTO YIJIa IIPU
pEIIeHNH 3a/]a4;

UMETH IPEJCTABJICHUS O
npeoOpa3oBaHUM MOI00US,
TOMOTETUU U YMETh IPUMEHSTh UX
IIPY PELICHUH 33]1a4;

YMETb peliaTh 3aJ1a4u Ha
IJIOCKOCTH METOAAMHU
CTEepEOMETPUH;

YMETh IPUMEHATH (POPMYIIbI
00BEMOB IPH PELICHUHU 33124




IUIOCKOCTSIMH,
MePIEeHIUKYIIPHBIE TNIOCKOCTH
¥ yMETh IPUMEHSATh UX MIPU
pEIlIeHUH 3a/1a4;

BJIQ/ICTh OHITHSIMH MIPU3MA,
napajuiesienunes U IpuMeHsTh
CBOICTBA IapajuieenuIe1a
IIpU pEIICHUHU 33]1a4;

BJIAJICTh MOHATHEM
MPAMOYTOJIbHBII
napajuleJenunesl 1 IpUMeHsTh
€ro Mpu peuIeHuH 3a1a4;
BJIQJICTh TOHITHSIMH IMHPAMH/IA,
BU/JIBI TUPAMHU/I, DIEMEHTHI
MIPABWJIBHOHN MHpaMUIBI U
YMETb IPUMEHSATH UX MPU
pEIIEeHNN 3a/]a4;

MUMETh MPEJICTaBICHUE O
Teopeme Disiepa, MpaBUIbHBIX
MHOTOTpaHHHKAX;

BJIa/IETh MOHITUEM IUIOLIA U
MMOBEPXHOCTEN
MHOTOTPAaHHUKOB M YMETh
MPUMEHSITh €T0 MIPH PEIICHUN
3ajady;

BJIQ/ICTh MOHITUSIMHU Tea
BpameHus (HWIMHAP, KOHYC,
map u cdepa), uX CeueHus u
YMETh MPUMEHSTH UX TIPH
pEIIeHUH 3a/1aY;

BJIQJICTh TMTOHATHIMH
KacaTelbHbIC TPSIMBIE U
TJIOCKOCTH U YMETh TPUMEHSTh
U3 MIPU PEICHUN 33]1aY;

UMETh TPECTABICHUS O
BIIMCAHHBIX U OMUCAHHBIX
cepax u yMeTh IPUMEHSTh UX
MIpU pEeIICHUHU 33]a4;

BIIQ/ICTh IOHITUSIMH 00BEM,
00BbeMbl MHOTOTPaHHHUKOB, TEJl




BpAILCHUS U TIPUMEHSTH UX
IIPU pELICHUN 3ajad;

UMETh NPECTABIECHUE O
pa3BepTKe LMIMHPA U KOHYCa,
IUIOUIA/IA TOBEPXHOCTHU
LWINHAPA U KOHYCa, YMETh
NPUMEHSATH UX MPH PELICHUU
3ajau;

UMETh NPEJCTABIEHUE O
IoImaau chepsl U yMeTh
PUMEHSTH €r0 MPHU PEIICHUH
3ajay;

YMETb peliaTh 3a/1a4u Ha
KOMOUHAIMY MHOT'OI'PaHHUKOB
U TeJl BpallleHUs;

UMETb IIPEJCTABICHUE O
10100UH B MTPOCTPAHCTBE U
YMETh peuiath 3a7auy Ha
OTHOLIEHHE 00BEMOB U
Iioniaiel NOBEpPXHOCTEN
MoA0OHBIX (UTyp.

B noBceaHeBHOI KU3HU U IpU
W3YYEHHUH JPYTUX MPEIMETOB!
COCTaBJIATh C UCHOJIb30BAHUEM
CBOMCTB F€OMETPUUECKHUX
¢buryp mareMaTHueCcKue
MOJIEJH JUIsl pelIeHUs 3a/1a4
MPaKTUYECKOT0 XapakTepa u
3aJ1a4 U3 CMEKHBIX
JTUCLUIUIMH, UCCIIEIOBATh
MOJIy4YE€HHBIE MOJIETH U
MHTEPIPETHPOBATH PE3yJIbTAT

BekTopsl 1
KOoOpAMHAT
bl B
NMPOCTPAHCT
Be

OmnepupoBatb Ha 0a30BOM
YPOBHE MOHATHEM JIEKAPTOBBI
KOOP/AMHATHI B IPOCTPAHCTBE;
HAXOJUTh KOOPHHATHI
BEPILIMH Ky0a U
PSIMOYTOJIBHOTO
napaJiesienumnena

OnepupoBaTh MOHATUAMHI
JIEKapTOBBI KOOPIUHATHI B
IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB,
KOOPJMHATHI BEKTOPA, YIOJI MEXY
BEKTOpPaMH, CKaJIIPHOE
IIPOM3BEICHUE BEKTOPOB,
KOJIJITMHEAPHbIE BEKTOPBI;

Brnagets MOHATHSAMU BEKTOPHI
Y UX KOOPJMHATHI;

YMETb BBITIONHATE OTEpaIluu
HaJ BEKTOpaMu;
HCIOJIb30BaTh CKAIIPHOE
MIPOM3BEIEHNE BEKTOPOB MPHU
pelIeHn  3a/1a4;

MPUMEHSTh ypaBHEHUE

I[OCTI/I)KCHI/IG PE3YyJIbTATOB pa3aciia
I,

HaxXoOIuThb O6’beM napajjiejacnuicaa
U TETpadapa, 3aJaHHbIX
KOOpI[I/IHaTaMI/I CBOHX BepH_II/IH;
3aJaBaTh NPAMYIO B IPOCTPAHCTBE;
HaxXoOIUuThb paCCTOHHI/Ie OT TOYKH A0
IIJIOCKOCTH B CUCTEMC KOOPJAWHAT,




HaxOJUTh PACCTOSTHUE MEXKIY IUIOCKOCTH, PopMyITy HaxOJUTh PACCTOSTHUE MEXKIY

JBYMSI TOUKaMHU, CyMMY BEKTOPOB | pacCTOSIHUS MEXIy TOUKaMH, CKpELIMBAIOIINMUCS IPSIMBbIMH,

Y IIPOU3BEJICHUE BEKTOpA Ha ypaBHEHHE ChEphI PH 3aJIaHHBIMU B CUCTEME KOOpANHAT
YHCIIO, YTOJI MEXKIY BEKTOPAMH, pelIeHny 3a/1a4;

CKaJISIpHOE IPOU3BEICHUE, IIPUMEHSITH BEKTOPBI U METOJ

packiiapIBaTh BEKTOP 1O IBYM KOOPJIMHAT B IIPOCTPAHCTBE

HEKOJJIMHEAPHBIM BEKTOpaM; IIPU pELICHUH 3a]a4

3aJ]aBaTh IVIOCKOCTh YPABHEHUEM
B JIEKapTOBOM CUCTEME
KOOpP/IMHAT;

pelaTth npocTeiine 3agadn
BBEJICHHEM BEKTOPHOTro Oa3uca

Conep:xanue yueOHOI nporpaMmsbl o marematuke 11k,

Auire0pa ¥ HaYaJIa MATEMAaTHYeCKOro aHaan3a 165 4.

Ilosmopenue - 5u.

Mnozounenwvt - 14 u.

ApudmeTndeckue onepanuy HaJl MHOTOWICHAMH OT OJTHOW IepeMEeHHOM. /[e1eHne MHOrO4IeHa Ha MHOTOYJIEH.

Pa3noxxeHrne MHOTOUYIEHa HA MHOKUTETH AprudMeTndecKue onepanuy HaJ MHOTOUJICHAMH OT OJIHOM TIepeMEHHOM.

Jlenenue MHOTOYIEHA HA MHOTOUIeH. Pa3noskeHrne MHOrowIeHa Ha MHOKUTeTH CIIocOOBI pellieHus] ypaBHEHU CTETICHH BhIIIE BTOPOI.

Cmenenu u kopnu. Cmenennvie ¢yukyuu - 31u.

[ToHsTHE KOPHS N-Oii CTENeH! U3 AeHCTBUTENbHOrO uncia. OyHkiuu =4/x , UX cBoiicTBa U rpaduku. CBoiicTBa KOpHs n-oit creneHu. [lpeoOpa3oBanue
BBIpAXXEHUH, colepkaluX paaukainsl. [IoHsTHE cTENeHH ¢ TH00bIM pallMOHATBHBIM MTOKa3zareneM. CteneHHble QyHKIUHU, UX CBOWCTBA U rpaduKH.
Ilokazamenvras u noeapudmuyeckas ynkyuu - 38u.

Omnpenenenre noka3arenbHON GyHKIMU. CBOMCTBA MOKa3aTeNbHON (YHKIMU B 3aBUCUMOCTH OT OCHOBaHUs. Perienne nokaszarenbHbIX YpaBHEHUN U
HEpPaBEHCTB, UCMONb3Ys IpapuK. MeTo/bl pelIeHus MoKa3aTeNbHbIX ypaBHeHUH. CiocoOBbI peleHus oKa3aTeNbHbIX HepaBeHCTB. Onpenenenue gorapugdma.
Haxoxpaenue 3HaueHuit morapudmos 1o omnpenenenuto. OnpeaeneHue Jorapu@muueckoil GyHKIHH. 3aBUCUMOCTh CBOMCTB Jorapu(pmMuueckoil pyHKIIUU OT
ocHoBaHus norapudma. [Toctpoenue rpadukoB norapudmudeckoit GyHKINH, pelIeHHe JOrapuPMHUUECKIX YPaBHEHUH U HEPABEHCTB ¢ OMOIIBIO TPaUKOB.
[IpousBoHas nokazatenbHON yHkuuu. Yucio e. [IpousBoanas porapudmuyeckoit pynkunu. CreneHHas GyHKIHS CBOWCTBA MOKAa3aTEIbHBIX U
norapupmMuuecKux GyHKIUU U UX rpadudeckoe npeicTaBiIeHue.

llepsoobpasnas u unmeepan -11u.

IlepBoobpaznas. [lepBooOpa3Hble CTENEHHbIX PYHKINN, TpUroHoMeTpuyeckux pynkuuid. [IpocTeiimne npaBuia HaxoxaeHUs nepBoodpasHbIX. [lnomans
KpuBoauHenHo! Tpanermu. ®opmyna Hetorona-Jleiionuna. Heonpenenennsiit unterpan. [lonsarue onpenenennoro unrterpaia. [Ipumenenue unrerpaia B
reomeTpuu. [Ipumenenne uHTerpana B pu3MKe.

Dnemenmvl meopuu 8epoAMHoOCmen u Mamemamuyeckon cmamucmuky - 11 u.

BepositHOCT M reomerpust. HezaBucumble MOBTOpPEHUS UCTIBITAHUH ¢ ABYMs HMcxogamu. CtaTucTHYecKne MeTo bl 00paboTku nHpopmMarun. ['ayccoBa kpuBasi.
3aKoH OOJIBIINX YHUCET.

Ypasnenus u nepasencmea. Cucmemul ypasnenuii u nepasercmes — 40 u.




PaBHOCHIBHOCTD ypaBHeHMA. OOIIME METOIbI pelIeHHs YpaBHEHH. PaBHOCHIIBHOCTH HEpaBEHCTB. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM. Y paBHEHUS U

HEpPaBEHCTBA CO 3HAKOM pajuKkaia. Jloka3aTeabCTBO HEPABEHCTB. Y paBHEHUS K HEPABEHCTBA C IBYMs iepeMeHHbIMU. Crctembl ypaBHeHUH. [IpeobpazoBanue

TPUTOHOMETPHUECKUX, JIOTapU(MUUECKUX, BEIPAXKECHUH, BRIPAXKECHUH, CO/IEpKAIUX CTENeHb. PeleHne Bcex BUIOB YpaBHEHH, HEPAaBEHCTB, CHCTEM

ypaBHeHU 1 HepaBeHCTB. [Ipon3BoaHas. OyHKIIMN U TPaPUKH.

llosmopenue - 15 u.

I'eomeTpusi 66u.

Bexmopwi 6 npocmpancmee - 6 u.

[Tonstue BekTopa. CrojkeHue U BbIUMTaHUE BEKTOPOB. KoMIiaHapHbIE BEKTOPBI

Memoo koopounam é npocmpancmse - 15 u.

[IpsimoyronbHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopanHatel BekTopa. CBs3b MEXAY KOOpAMHATAMU BEKTOPA U KoopAuHaTaMu Touek. ITpocreiinue

3aJlayM B KOOpJMHATaX. YToJl Mexay BekTopamu. CKalsipHOE IPOU3BEIeHIE BEKTOPOB. BhIunciieHne yriioB MeX1y NPSMBIMH U TIIOCKOCTSIMHU. L{eHTpanbHas

cummertpusi. OceBast cummeTpus. 3epkainbHas cummerpus. [lapannensHslii nepeHoc.

Lununop. Konye. Hlap - 16 u.

[Monstre numuaapa. [Inomane moBepxuocT nmiauHapa. [ToasTre konyca. [Tnomane moBepxHOCTH KOHYyca. Y ceueHHbI konyc. Cdepa u map. YpaBHeHHE

cdepsl. BzanmHoe pacnonosxenue cdepsl u miockoct. KacarenpHas miockocTs k cdepe. [Tnomans cheps.

Obvemvl men - 17 u.

[Tonstue o6beMa. OOBeM NpAMOYroibHOTO Mmapamienenumnena. O0bem npsmoit npuzMel. O6beM HUINHAPA. Brrarcienne 005eMOB Tl ¢ TOMOIIBIO

orpeneneHHoro uaTerpana. O0beM HakIoHHOU pu3Mbl. O0beM nupamupl. O0beM KoHyca. O0beM mapa. O6beM MIAPOBOTO CErMEHTA, IIAPOBOTO CIIOS U

mrapoBoro cekropa. [lnomans chepsi.

Ilosmopenue - 12 u.

Tpeyronbsauku. YerelpexyronbHuku. OKpyXKHOCTb. MHOrorpanHuku. Tena BpaiieHus.

YMeTh UCT0Ib30BaTh NPUOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUYECKON ESTEIbHOCTH JUIsl PEIIEHUs 3a]]a4 Ha OCHOBE M3YYEHHBIX (DOPMYII U CBOMCTB uryp.
B paboueii mporpamme mpeaycMOTpeHo 16 KOHTPONIbHBIX pa0oT (anrebpa u Havana MaTeMaTHueckoro anamusa -11, reomerpus -5)mo Temam:

Ipeamert: matemarnka/ anrebpa 1 Hayaga MaTeMaTHUECKOTO aHAIIN3a

1. Bxoownas koumponvnas paboma 1u.
2. Koumponvnas paboma Ne 1 no meme: « Mnocounenwiy» 2y,
3. Koumponvnas paboma Ne 2 no meme: « Cmenenu u KOpHu» 2y,
4. Konmponvnas paboma Ne 3 no meme: « Cmenennvle pyHKyuuy 2y,
5. Koumpoavnas paboma Ne 4 no meme: « Peuienue nokazamenbHviX YpagHeHUU U HEPABEHCE» 2y,
6. IIpomesicymounas, KOHmMpoavbHas paboma 1u.
7. Koumponvnas paboma Ne 5 no meme: « Pewenue nocapugmuueckux ypasueHull U HepaseHCcme) 2y,
8. Konumponvhas paboma Ne 6 no meme: «Ilepsoobpasnas u unmezpany 1u.
9. Koumponwvnas paboma Ne 7 no meme: «Ypasnenus u nepageHcmeay 2y,
10 Koumponvnas paboma Ne 8 no meme: «Ypaenenus u nepagencmea» 2y,
11. Umoeosasn konmpoavnas paboma 2y,
UTOr0 194,

l'[penMeT: MaremaTuka/ reoMeTpus




1. Koumponvnas paboma Ne 1 1u.
2. Koumponvnas paboma Ne 2 1u.
3. Koumponvnas paboma Ne 3 1u.
4, Koumponvnas paboma Ne 4 1u.
5. Koumponvnas paboma Ne 5 1u.

UTOr0 Su.

Dopmbl, nepuoOUIHOCMb U NOPAOOK MeEKYWe20 KOHMPOJs VCHnesaemMoCmy U _NpoMelcymouHol _ammecmayuy obyuarowuxcsa onpeaeneHsl [lonoxenueM o
TEKYIIIEM KOHTPOJIE yCIIeBAEMOCTH M MpoMexxyTouHoi arrectanuu oOydarommxcs [BOY COILI um. H.C.[Joposckoro c.llogbensck Ha 2022-2023 y4ueOHBIM
roz. [IpoMexxyTrouHast aTTecTamnus MpoBOAUTCS B (GOPME Umo2060il KOHMPOJIbHOIL PAOONLLL.
Bocnumamenvnutit nomenuuan ypoka «MatTeMaTUKW» peaiuzyemcs yepes.
® YCTAHOBJICHUC JOBCPHUTCIbHBIX OTHOIIIEHUN MCXKAY YYUTCICM MU €0 YYCHHKAMH, CHOCO6CTByIOIlII/IX MMO3UTHUBHOMY BOCIPUATHIO YUAIlUMHUCH Tpe6OBaHI/If/'I u
npochO y4UTEIsl, MIPUBICUCHUIO MX BHUMAHUS K 00CYXK1aeMOW Ha ypoke HH(OpMAIIMH, aKTHBU3AIMY UX TT03HABATEIILHOW JCITEIbHOCTH;
® T00YXIEHHE IIKOJbHUKOB COOJIOAAaTh HA YPOKE OOIICTIPHUHSATHIC HOPMBI IMOBEICHHsS, IMpaBHia OOIIEHHS CO CTApIIMMHU (YYUTEISIMH) M CBEPCTHUKAMHU
(IIKOTHHUKAMMU ), TPUHIIAITEI YIeOHOUW TUCITUTUITMHBI H CAMOOPTaHU3AIIHH;
® [IPUBJICUCHUC BHHUMAHUA HIKOJBHHUKOB K HCHHOCTHOMY ACIICKTY M3Y4YaCMbIX Ha YPOKax ﬂBHeHI/Iﬁ, opranmsanus ux pa6OTI)I C HOquaeMOﬁ Ha YpOKC COHAJIBHO
3HaYMMO# MH(pOpMAIHel — MHUIIMUPOBAHUE €€ 00CYKICHHsI, BRICKa3bIBAaHUS YUAIIMMHUCS CBOEIO MHEHUS 110 €€ MOBOJY, BHIPAOOTKH CBOETO K HEH OTHOIICHUS;
® JIEMOHCTpAIMIO JIETSM MPUMEPOB OTBETCTBEHHOTO, IPAXKJIAHCKOTO MOBEICHUS, TPOSBICHUS YEJIOBEKOIIOOUS U JOOPOCEPACYHOCTH, MOA00P COOTBETCTBYIOIIUX
TCKCTOB IJIA UTCHUA, 3a1a4 JJId pCUICHUA, HpO6J’I€MHLIX CI/ITyaHI/Iﬁ JJISL O6CY)KI[CHI/I$I B KJIaCCE;
® [pPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (opM pabOThl Yy4YaIIMXCS: HHTEUIEKTYaJbHbBIX UTP, CTUMYIMPYIOIIMX [TO3HABATEIIbHYI0 MOTUBALIMIO IIKOJIbHUKOB;
JIUIaKTHYECKOTO TeaTpa, TJe MOJYYCHHbIE HAa YPOKe 3HAaHUSA OOBITPHIBAIOTCA B Te€AaTPAIbHBIX MOCTAHOBKAX; JUCKYCCHUN, KOTOPHIE MAIOT y4YalIMMCS BO3MOKHOCTh
MPUOOPECTH OMBIT BEICHUS KOHCTPYKTMBHOIO JHMAaliora; TPYyNIoBOM paboThl WM paboOThl B Mapax, KOTOpbIE ydaT IIKOJbHUKOB KOMaHIHON paboTe u
B3aMMOJICHCTBHIO C IPYTUMH JIE€THMU;
® BKIIIOUEHHUE B YPOK UTPOBBIX MPOIIEAYP, KOTOPHIE MOMOTAIOT MOAePKATh MOTHBAIMIO JIETEH K MOMYYSHHUIO 3HAHUH, HAJTAKMBAHUIO TTO3UTHUBHBIX MEKITMYHOCTHBIX
OTHOIICHUH B KJIacce, TOMOTAI0T YCTaHOBICHUIO JOOpOKeNnaTeIbHOM aTMOochephl BO BpeMs ypOKa;
® OpraHu3aiys HaCTABHUYECTBA MOTHMBUPOBAHHBIX U APYAMPOBAHHBIX YUAIIUXCS HAJ WX HEYCIEBAIOIIMMU OJTHOKIACCHUKAMHM, AIOUIETO IIKOJIbHUKAM COIHAIbHO
3HAYUMBIN OIIBIT COTPYAHUYCCTBA U B3auMHOU IIOMOIIH,
® HWHHIOHWHUPOBAHUC U MOAACPKKY HCCHG}IOB&TCHBCKOﬁ ACATCIIBHOCTU IIKOJIBHUKOB B paMKax p€ajin3alilii UM WHIANBUAYAJIbHBIX U I'PYIIIIOBBIX UCCIIE JOBATCIIBCKUX
MPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOKHOCTH MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEUICHHS TEOPETUYECKON MPOoOIeMbl, HABBIK TeHEPUPOBAHUS U O)OPMIICHUS
COOCTBEHHBIX WJEH, HABBIK YBO)XXUTEIHHOTO OTHOIIEHHUS K YYKUM HIesM, 0GOpMIIEHHBIM B paboTax IPYrHX HCCIelIoBaTeNlel, HaBbIK MyOJIMYHOTO BBICTYILJICHUS
nepes ayTuTopuel, apryMEeHTHPOBAHUS M OTCTANBAHKSI CBOSH TOUKU 3pEHUSI.
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