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TlosicHuTEIBLHASA 3aIHCKA

PaGouas mporpamma yueOHOTO Tpeamera «MaTtemaTtnka» paspadboraHa Ha ocHoBe TpeboBaHuii ®I'OC
COO, B TOM uymucie C TpeOOBaHUSAMHU K pe3yJbTaTaM CpPEJHEro OOmEero oOpa3oBaHHUS W COXPAHSIIOT
MIPEEeMCTBEHHOCTh C OCHOBHOHM 00pa30BaTeIbHONM MPOrPaMMOil OCHOBHOTO O0IIEro 00pa3oBaHMs.

Pabouas nporpamma pa3paboTaHa C COXpaHEHHEM €IMHOro OOpa30BaTENBHOIO MPOCTPAHCTBA U
IIPEEMCTBEHHOCTH B 33/1a4axX MEXAY YPOBHSAMHU 00pa30BaHUs.

Pabouas nmporpamma pa3zpa®oTaHa ¢ ydyeTOM akTyalbHbIX 3a/lad BOCHHUTaHUS, OOy4YEHUS U Pa3BUTHUS
00yyJaroIuxcs U YYUTHIBAET YCIOBUSA, HEOOXOJUMBIE JUI Pa3BUTHUS JMUYHOCTHBIX Ka4ECTB BBIITYCKHHUKOB.

Pabouas nmporpamMma cocTaBiieHa Ha OCHOBE CJIEIYIOIIUX HOPMATUBHBIX TOKYMEHTOB:

1. ®enepanpublii 3ak0oH oT 29 nexadps 2012 roma Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit
denepanuny (C IBMEHEHUSIMHU U JIOTTOJIHCHHUSIMHU ).

2. denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BATEIBHBIA CTAHAAPT CPEIHEro OOIIero oOpa3oBaHMS,
yTBEpXACHHBIN mpukazoM MwunHoOpHayku Poccun ot 17 mas 2012 roga Ne 413 (¢ uU3MEHEHHMSIMH H
JOTIOJTHEHUSIMH ).

3. IlpumepHas ocHOBHas oOpa3oBaTesibHAsi IMpPOrpaMMa CpeaHero odmero oOpa3oBaHUs, 0JO0O0peHHas
pemenreM denepanbHOro y4eOHO-METOANYECKOI0 00beANHEHH 0 001eMy 00pa30BaHuUIO (ITPOTOKOI OT 12
Mmast 2016 roga Ne 2/16).

4. llopsimox opraHM3allii W OCYIIECTBIEHUS OOpa30BATEIbHOW JESATEIBHOCTH [0 OCHOBHBIM
001eo0pa3oBaTeIbHBIM MPOTpaMMaM — 00pa30BaTENBHBIM MPOrpaMMaM HAdalbHOTO OOIIETr0, OCHOBHOTO
o0mIero u cpeHero odIIero oopa3oBaHusl, YTBEPKIACHHBIN IprKka3oM MuHIpocBenieHus Poccun ot 22 mapra
2021 rona Ne 115 (pacnpoctpansiercst Ha mpaBooTHoieHus ¢ 01 centadps 2021 rona).

5. IlocranoBnenue I'maBHoro canutapHoro Bpaya P® ot 28 aBrycra 2020 roga Ne 28 «O0 yTBep:k1eHUH
canutapubix npaBui CII 2.4.3648-20 «CaHuTapHO-3MMIEMHOIOIHYeCKHe TpeOOBaHUS K OpraHu3alusIM
BOCIIUTAHUS U 0O0YUYEHHUs, OTAbIXA U 03/IOPOBICHUS J€TEH 1 MOJIOJIEKI.

6. [Tocranosnenue I'nmaBHoro canuraproro Bpaua P® ot 28 auBaps 2021 roga Ne 2 «O6 yTBepKaeHUN
canutapHeix npaBwi u HopMm CanlluH 1.2.3685-21 «['uruennueckue HOPMATUBBI W TpeOOBaHUA K
o0ecrniedyeHnto 6€30MacHOCTH U (MiIH) OE3BPEIHOCTH JUIsl yeaoBeKa (PakTOpoB cpeibl OOUTaHUS.

7. Tlucemo Muno6pnayku Poccum ot 28 oktsiOps 2015 roma Ne 08-1786 «O pabouux mporpammax
y4€OHBIX IPEIMETOBY.

8. [Tonoxxenue o padoueit nporpamme MBOY VYpansckoit COLLL.

CornacHo rooBoMy KalleHAapHOMY rpaduky, oOydenue anutcs 34 Henenu. B cooTrBeTcTBHE C
y4eOHBIM TUTAHOM IIKOJIBI Ha M3y4YeHHe MareMaTuku B 11 kimacce orBogutcs 4 yaca B Hemento, 136
4acoB B ToJ1. JlaHHast mporpaMMa paccyuTaHa Ha OJIUH TO/I.

JUig peanuzany  IPOrpaMMBbl  MCHOJIb3yeTCs Y4eOHO-METOIUYECKH KOMIUIEKC, B3STHIA U3
®denepalibHOTO MEepeyHs y4e€OHUKOB:

e MaremaTnka: anrebpa u Hayana MaTeMaTHYECKOT0 aHAJIM3a, TeoMeTpust. Airedpa u Hadaia
MaTemaTtrueckoro aHanusa. 10 — 11 kimaccsr : yue6. st 061eodpazoBaT. OpraHu3anui :
6a3oBb1il u yriryos. Yposuu / [lll. A. AnmumoB u ap.], - 6-e uzn. — M.: IIpocsemnienue, 2019. —
463 c. : un.

e Teomerpus, 10 — 11.: Yueb. ms obmeoOpasosar. yupexaenuit / JI.C. AtanacsH, b.®. byty3os,
C.b. KagomrueB u np. — 12-e uzn. — M. : [Ipocsemen e, 2003. — 206 c. : ui.


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/902180656/bssPhr15/
https://vip.1zavuch.ru/#/document/99/902180656/
https://vip.1zavuch.ru/#/document/117/52382/dfas0krd6w/
https://vip.1zavuch.ru/#/document/99/499044345/XA00LTK2M0/
https://vip.1zavuch.ru/#/document/99/499044345/XA00LTK2M0/
https://vip.1zavuch.ru/#/document/99/499044345/XA00LTK2M0/
https://vip.1zavuch.ru/#/document/99/499044345/
https://vip.1zavuch.ru/#/document/99/499044345/
https://vip.1zavuch.ru/#/document/99/420317045/

Lenp u 3a1aun 0OyueHHst MaTeMaTHKU B 11 Kjacce COOTBETCTBYIOT INIAHUPYEMBIM PE3yiIbTaTaM.

Hensmu o0yuenus npeameta "Maremaruka” B 11 kiacce sBISIOTCS:

e OBJIQJICHUE CHCTEMOM MATeMAaTUYECKUX MOHATUMN, 3aKOHOB W METO/OB, M3Y4aeMbIX B Ipenaesax
OCHOBHOH 00pa3oBaTelbHON MPOrpaMMBl CpelHEro oOmero oOpa3oBaHUs, YCTaHOBIICHHE
JIOTUYECKOU CBSA3H MEXKIY HUMU;

e OCO3HAaHUE M OOBSICHCHHE POJIM MATEMATHKH B ONMHCAHHM W HCCICIOBAHUU TIPOIECCOB U
SIBJIGHUH; IPEJCTABICHNE O MaTEMAaTHYECKOM MOJICTUPOBAHUH U €r0 BO3MOXKHOCTSIX;

e OBJIQJICHHE MaTEMaTHYECKONH TEPMUHOJIOTHENH U CUMBOJMKOHN, HAYAIbHBIMU MOHATUAMU JIOTUKU
W T[PUHIUIIAMH ~ MaTeMaTHYeCKOrOo  JO0Ka3aTeIbCTBA,  CAMOCTOATENBHOIO  MPOBEIACHUS
JI0Ka3aTeNIbHBIX PAcCyKJIEHUH B XOJe pEeIlIeHUs 3a1a4;

e  BBIIIOJIHEHHE TOYHBIX U MPUOIMKEHHBIX BBIUMUCICHUE U TPEOOPA30BAHUM BBIPAKEHUI; pellIeHUE
ypaBHEHUN U HEPABEHCTB; PEIICHNE TEKCTOBBIX 3a/1a4; UcciieloBaHue (YHKUIUN, TOCTPOCHUE UX
rpaduKoOB; OIEHKA BEPOSATHOCTH HACTYIICHUS COOBITUM B MPOCTEHIIINX CUTYAIUSX;

e m300pakeHUE TUIOCKUX U TMPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX PUTYD , UX KOMOWHAIIUH; YTCHUE
TEeOMETPUUYECKUX 4YepTeKel; OMmMcaHue U OOOCHOBAHHME CBOMCTB (UTYp M OTHOLICHUN MEXIy
HUMU;

e  CIIOCOOHOCTh MPUMEHSATH MPUOOPETEHHBIC 3HAHUS U YMEHHUS ISl pEIICHMs 3a/1a4, B TOM YHCIIe
3a/1a4 MPaKTUYECKOT0 XapaKTepa U 3a/a4 U3 CMEKHBIX YUYCOHBIX ITPEIMETOB.

[Ipeamer «Maremaruka: ainredpa u Hauajga MaTEMAaTHYECKOTO aHAIN3a, TeOMETpHs» (0a30BbI YPOBEHB)
00s13aTeNbHON TIPeAMETHON o0macTh «MaremaTuka U HH(pOPMaTHKa) HW3Yy4aeTcsi Ha YPOBHE CPETHEro
obmiero oOpazoBaHus B kKauecTBe ydeOHOTO mpeameta B 10—11-x kiraccax.

B cooTBeTcTBHU ¢ npuHATOH KoHlenuuei pa3BUTHA MaTeMaTHYeCKOT0 00Pa30BaHusl B
Poccuiickoii @enepamun, MaTeMaTHIeCcKOe 00pa30BaHUE PEIIACT, B YACTHOCTH, CIICAYIOIIUE
KJIFOUCBBIC 3a1auu:

—  «IPEJOCTABJIATH KaXJA0My 00yUaronieMycsi BO3MOXHOCTb JIOCTUKEHHUS YPOBHS MaTeMaTHYECKUX
3HAHUN, HEOOXOAUMOTrO )i JaJIbHEHIIeH YCIeIHOM )KU3HU B OOIIECTBEY;

— «o0ecrieunBaTh HEOOXOJMMOE CTpPaHE YHWCIO BBIMYCKHUKOB, MaTeMaTH4ecKas I[OATOTOBKA
KOTOpBIX JOCTaTOYHA [UIsl NPOAODKEHHsS O0pa3oBaHHA B PA3IMUHBIX HANpaBJICHUAX U JUIS
IIPAKTUYECKON AEATEIbHOCTH, BKJIKOYasl NMPENOJaBaHUE MATEMAaTUKH, MAaTEMAaTHUYECKUE HCCIIEIOBAHMS,
paboty B chepe MHPOPMAILIMOHHBIX TEXHOJIOTUN U AP.»;

—  «B OCHOBHOM OOILIEeM U cpeslHeM 0011eM 00pa30BaHUM HEOOXOIUMO MPETYCMOTPETh MOITOTOBKY
oOyyaroluxcsi B COOTBETCTBUM C MX 3alpocaMd K YpPOBHIO NMOATOTOBKH B cepe MaTeMaTH4eCKOIro
o0pa3oBaHU.

Co0TBETCTBEHHO, BBIACIAIOTCS TPU HAIIPaBJICHUs TPeOOBaHUI K pe3ylbTaTaM MaTeMaTH4eCcKoro
o0Opa3oBaHMs:

1) mpaxkTHKO-OpUEHTHPOBAHHOE MaTeMaTH4YeCcKoe 00pazoBaHue (MaTeMaTHKa JUIs KU3HH);

2) mareMaTuKa JUis UCIIOJIb30BaHUA B Mpodeccuu;

3) TBOpUecKoe HampaBJeHHE, HAa KOTOpPOE HaleJieHbl T€ OOydaroluecs, KOTOpble IJIaHUPYIOT
3aHUMAaThCS TBOPYECKOW M HCCIIEOBATEIbCKON paboTol B 00JacTM MaTeMaTHKH, (DU3MKH,
HKOHOMHKH U APYTHX OOJIACTSIX.

JTH HANIPABJICHHUS PeAJM3YIOTCA B ABYX 0JI0KaX TPeOOBaHHUIl K pe3y/ibTaTaM

MaTeMaTH4ecKoro odpasoBanus (0a30Bblil ypOBeHb U yIIy0/JIeHHbII YPOBEHb)

Ha 6a30Bom ypoBHe:



— Brinmyckauk mayuumca B 10-11-m kxnaccax: A UCHOJIB30BAaHUS B IOBCEJHEBHOM KU3HU U
o0OecrieyeHrss BO3MOXHOCTH YCIEUIHOTO MPOJOJDKEHUS OOpa3oBaHMsI IO CHEIHAIbHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAJHBIM UCIIOJIb30BAHUEM MATEMATHKHU.

—  BbIyCKHUK noayuum e03moxcnocme Hayyumovca B 10-11-m kjaccax: it pa3BUTHS
MBIIUJICHHSI, WCIIOJIb30BAHUS B TOBCEJHEBHOW JKU3HM W 00ECHEYCHUS BO3MOXKHOCTH YCIEITHOTO
MPOJOJKEHHsT 00pa3oBaHMsl MO CHEIHATBHOCTSIM, HE CBS3aHHBIM C MPUKIAIHBIM HCIOIb30BAHUEM
MaTeMaTUKU

[lenu ocBOCHHMSI TPOTPaMMBI 6A30BOT0 YPOBHS — 00ECTICUEHNE BO3MOKHOCTH HCITOJIb30BAHUS

MaTeMaTUYeCKUX 3HAaHUN U YMEHHUI B TIOBCETHEBHOM JKU3HU M BO3MOKHOCTH YCIIEITHOTO MPOAOJIKEHUS
00pa3oBaHMs 1O CIECIHUATLHOCTSM, HE CBS3aHHBIM C IPUKJIATHBIM UCIIOJIb30BAHUEM MAaTEMATHKHU.
BryTpu 3TOr0 ypoBHS BBIACIAIOTCS ABE PA3IMYHBIC IPOTPAMMBI: KOMHEHCUPYIOWas 6azoean n
OCHOGHaA bazoeas.

IIporpamma no mareMaTuke Ha 6a30BOM yPOBHe MpeIHA3HAUEHA A1 00y4aIOLUXCsl CpeiHen
IIKOJIbI, HE UCTIBITHIBABIINX CEPhE3HBIX 3aTPYTHEHUI HA MPEIbIAYIIEeM YPOBHE 00yUEHUS.

OO6yuaromuecs, ocylIecTBIsONE 00ydyeHHEe Ha 0a30BOM YPOBHE, JI0JKHBI OCBOUTH 00IIHE
MaTeMaTHYeCKUe YMEHHUsI, HeOOXOIUMBIE Ui )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
MOJIy4at0T BO3MOKHOCTh U3YUUTh MPEIMET IITy0Ke, C TeM, YTOOBI B AalbHEHIIIEM MTPU HEOOXOAUMOCTH
M3y4aTh MaTEMATHKY Ui TPOPECCUOHAIBHOTO IPUMEHEHUSI.

B 3aBucuMOCTH OT ypOBHS POrpaMMbl OOJIbIIE WM MEHbILIE BHUMAHUS YAEISAETCS YMEHUIO
paboTaTh 1Mo aNropuTMy, METO/IaM MOMCKA aJIrOpUTMA U ONPEECIICHUIO TPAHUL] IPUMEHUMOCTH
anroputMoB. TpeboBanus, chopMyarpoBaHHbIE B paznene «I eomeTpusi», B O0JblIeH CTeeH!
OTHOCATCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX NPEACTABICHUN U rpa)uuecKUX METOJIOB, YEM K
(hopMaIbHOMY ONUCAHUIO CTEPEOMETPUUECKHUX (DAKTOB.

B cTpyKTypy paboyeit nporpammbl BKAKOYEHbI NAaHMPYeMble Pe3ynbTaTbl 0CBOEHUS y4ebHOro npeamera,
cUCTEMa YYETa U KOHTPONA NNAHMPYEMbIX NPeAMETHbIX pe3ynbTaToB. TEKYIIUH KOHTPOJb YCIIEBAEMOCTH
oOyuatomuxcsi, B coorBercTBuu ¢ [lonokeHueM o ¢opmax, MEPUOJUYHOCTH, MOPSJIKE TEKYIIEeTOo
KOHTPOJISI  YCIIEBa€MOCTH M TMPOMEKYTOUHOM aTTecTallui  OOYYarolIuXCs, OCYIIECTBISETC B
CIIeyIOImUX Gopmax:

e IHCHMEHHOM paboTHI (TeCT, MATEMaTUYECKHH TUKTAHT, KOHTPOJIbHBIE, IPOBEPOUHEBIE,
CaMOCTOSITENIbHBIE U MPAKTUYECKHE PAOOTHI);

e YCTHOTO OTBETa, B TOM YHCIIE B (hopMme ompoca, 3amuTHI MPOEKTa, pedepara Ml TBOPUECKOH
paboThl, pabOTHI HA CEMUHAPE, TPAKTUKYME;

e JIMarHOCTUKU 00pa30oBaTeNbHBIX JOCTHKEHHUI 00ydaromuxcs (CTapToBOil, MPOMEKYTOUHOM,
UTOTOBOM);

e HHBIX (pOopMax, MPeayCMOTPEHHBIX YUYEOHBIM IJIAHOM (MHIUBUAYAIbHBIM YIEOHBIM IJIAHOM).

IInanupyemMble pe3yJbTaThl OCBOCHHS y4e0OHOI0 MpeaMera, Kypca



IIpeameTHbIe:

ba3oBblii ypoBEHb

«[IpobneMHO-yHKIIMOHATIBHBIE PE3YIbTATHI»

Paznen I. BeimycKHUK HAy4dHUTCS III. BeIMyCKHHUK TMOJIYYUT BO3MOMKHOCTD
HAY4YUTHCS

Lemn ocBoenus | s MCIOJIb30BAHUS B | Jns pa3BUTHUA MBIIJICHHUS,

npeaMera MOBCEIHEBHOI KU3ZHU U | UCIOJIb30BAaHHUS B MOBCEIHEBHOM XKU3HU
oOecrnieueHus BO3MO>KHOCTH
yCIeIHOro pOAOIIKEHHS u obecrnieueHus BO3MOXKHOCTH
o6pazosanus [0 | YCTICIHOTO MPOIOIDKEH o0Opa3oBaHUs
CleLHATBHOCTAM, He | TO CIICHHATBHOCTAM, HE CBS3AHHBIM C
CBA3AHHBIM ¢  TPHKTATHBIM MPUKIIATHBIM HCIOJIb30BaHUEM
HCIIONB30BAHMEM MaTeMaThky | ot oMaTHK]

DeMeHTbI OnepupoBatb Ha  6a3zoBoM | OnepupoBaTh2 MOHATUSMHU: KOHEUHOE

TEOPUHU ypoBHE] MOHATUSAMHU: KOHEUHOE | MHOXKECTBO,  3JEMEHT  MHOXECTBA,

MHO>KECTB U | MHOKECTBO, 3JI€MEHT | OAMHOXECTBO, nepeceyeHue u

MaTeMaTHYeCKOM | MHOXKECTBa,  IHOJMHOXECTBO, | OObEAMHEHHE MHOXECTB, YHCJIOBbIC

JIOTUKH nepeceuyeHre M OObEIUHEHUE | MHOXKECTBA Ha KOOPAMHATHON MpsSMOI,
MHOJKECTB, YHUCJIOBBIE | OTPE30K, HHTEpPBAJ, MOJYHHTEpBAa,

MHOXECTBA Ha KOOPAMHATHOU
IIPSIMOM, OTPE30K, NHTEPBAJ,;

ornepupoBatb  Ha  0a30BOM
YPOBHE MTOHATUSAMM:
YTBEPKJICHHE, OTpHIIAHKE
YTBEPKJICHUS, HCTHHHBIE W
JIO’KHBIE YTBEPXKJICHMS,

MpPUYMHA, CJIEJCTBUE, YACTHBIM
ciyyail oOIIero yTBEp)KICHHUS,
KOHTPIIPUMED;

HaXoauThb EepeCCUCHUC u
O6’bC,Z[I/IHCHI/IC ABYX MHOKCCTB,
MMpEaACTaBJIICHHBIX Fpa(I)I/I‘-ICCKI/I

IIPOMEXYTOK C BBIKOJIOTOM TOYKOW,
rpaduyeckoe MnpeacTaBIeHue MHOXKECTB
Ha KOOPJIMHATHOM TIJIOCKOCTH;

ONEpPUPOBATH MTOHATUSMH:
YTBEPKJICHHE, OTpHUIIAHKE
YTBEP)KJICHHS, WCTHUHHBIE W JIOKHBIC
YTBEPXKJICHUS, TPUYMHA, CIEICTBHUE,

YaCcTHBIN ciiyyail OOIIero yTBep:KIeHUS,
KOHTpIIPUMED;

MIPOBEPATh MPUHAIIIEKHOCTh DJIEMEHTa
MHO>KECTBY;

HaxXoguThb IMEPECCUCHUE U O6T)CJII/IHCHI/IG

MHOXKCECTB, B TOM HHUCIIC




Ha 4YKMCIIOBOM IIPSIMOIL;

CTPOUTH HAa YHCIIOBOM MpPsIMOM
MOJIMHO>KECTBO YHCIIOBOTO
MHOECTBA, 3aJlaHHOE

HpOCTGfII.HHMH YCJIOBUSIMU,

pacrio3HaBatb JIOKHBIC
VTBEpXKACHHUS,  OMMOKH B
paccyKICHHUsX, B TOM
Yuciae C  HCHOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noBcenHEBHOW XU3HM U IPH
U3Y4YEHUU APYTUX PEAMETOB:

HCII0JIb30BaTh YHCIJIOBbIE
MHOKECTBA HAa KOOPAMHATHOMH
PAMOM s OIIMCaHus
peabHBIX MPOLIECCOB u

SIBIICHHI;

MMPpOBOANTH JJOTHYCCKUC

pacCyXIeHusi B  CUTyalUHsX

OBCE€IHEBHON KU3HU

MPEICTaBICHHBIX  rpaduyecku Ha

YUCJIOBOW IPSMOM M Ha KOOPAMHATHOU

IIJIOCKOCTH;
IIpOBOAUTD J0Ka3aTCJIbHBIC
paccyxIeHus JUISL 000CHOBaHUS

HWCTUHHOCTHU YTBEPKICHUMN.

B moBcegHeBHOW KM3HMU W NP

HU3y4YEHUHU JPYIUX IPEIMETOB:

HCIIOJB30BAaTh YMCJIIOBBIC MHOXXCCTBA Ha

KOOPJAMHATHOM pAMOM u Ha
KOOPAMHATHOU IUIOCKOCTH TS
ONMCAaHUSl PEATBbHBIX MPOLECCOB U
SIBJICHHI,

MIPOBOAUTH JIOKa3aTeIbHEIC
paccyxIaeHus B CUTYalHsIX

IIOBCEJHEBHON JKHU3HHU, IIPU pPELICHUHU
3a/1a4 U3 IPYyrux INpeIMeToB

Yucna
BI)Ip AXKCHUA

OnepupoBaTh Ha  0a30BOM
YPOBHE  TIOHATHSIMH:  IIEJIOC
YUCI0,  JCIMMOCTb  YHCEll,
OOBIKHOBEHHAS IpoOb,
JleCATHYHAS IpoOb,
parroHaIbHOe YHUCIIO,
npuOIKEHHOE 3HAYCHHE
qyucia, 4acTh, JIOJIS,
OTHOIIIEHUE, MIPOIICHT,

MOBBIIIEHNE W TMOHIKEHUE Ha
3aJlaHHOE€ YHCJIO TMPOIICHTOB,
MaciTao;

omepupoBatb ~ Ha  0a30BOM
YpOBHE TOHSATHUSAMU: JOTapuPm
qrcia,  TPUTOHOMETPUYECKas
OKPYXHOCTh, TpajycHas Mepa
yria, BEIUYMHA yria,
3aJaHHOI'O TOUYKOH Ha

TPUTOHOMETPUYECKOMN

CBoOOHO omnepupoBaTh MOHATHUSMU:
enoe
OOBIKHOBEHHast  JIpoOBb,

IpoOb, panroHaIbHOe
npubIMKEHHOE 3HAYCHHUE YMCia, YacTb,
HPOIICHT,

YUCIIO,  JEIUMMOCTh  YHCell,
JleCATUYHAS

YHCIIO,
JIOJIA, OTHOIIICHHE,
MOBBIIIEHNE U MOHIKEHUE Ha 3aJaHHOE

YHUCJIO MTPOIICHTOB, MACIITa0;

NIPpHUBOJUTH IMpUMCPbI YHUCCJI C

3aaHHbIMH CBOMCTBaAMH JCJIIMMOCTH,

OTIEpUPOBATh TMOHATUSMHU: Jorapudm
qyucna, TPUTOHOMETPUYECKas
OKPY)XHOCTh, paJuaHHasg W TpagycHas
Mepa yria, BeJIMYUHA yria, 3aJaHHOTO
TOYKOM Ha TPUTOHOMETPUUYECKOMN
OKPYXKHOCTH, CHHYC, KOCHHYC, TaHT€HC
YIJIOB,

MMPOU3BOJIbHYIO BCJIIMYUHY, YUCJIA € U TT;

n KOTaHT'CHC UMCIOIIIUX




OKPYXHOCTH, CHHYC, KOCHHYC,
TAHI€HC W KOTAHIEHC YIJIOB,

UMEIOIINX IIPOU3BOJIBHYIO
BEIINYUHY;
BBIMOJIHATE  apu(mMeTHIecKue

NENCTBUA C IEJIEIMHA "

panrOHAJIbHBIMHA YU CIIAMU,

BBITIOJTHSATH HECJIOXKHBIC
npeoOpa3oBaHUs YHUCJIOBBIX
BBIPAXCHHUH, COJIEpIKaIIIX
CTEIICHU YHCell, JIN0O KOPHU M3
gucen,  aub0  yorapudmsl
YHCEIT;

CpaBHUBATh panroHaIbHbIC

qrcia MeXIy co00i;

OOCHUBATL W CPaBHHUBATL C

paloHaIbHBIMU 4yKCIIaMU
3HAYEHUs] LEJBIX  CTEIEHEH
qucell, KOpHEH HaTypalbHOU

CTENEeHH U3 YHUCell, IOrapu(pmMoB
YHCeJl B IPOCTBIX CITy4asix;

u300paxkaTb  TOYKaAMH Ha
YUCJIOBOW TPSIMOM LENble H

paluOHaJIbHBIC YHUCJIaA,

I/I306p AXKaTb TOYKaMH Ha

YUCJIOBOM  NIPSIMOM  LIEJbIE

CTCIICHHU YHUCCII, KOpHH

HaTypaJbHOM  CTENEHU U3
yHuces, JIorTapu(pMbl 4YHCET B

MMPOCTBIX CIIyYadx;

BBIIIOJIHATH HECJIOKHBIC

npeoOpa3oBaHusl  IEIBIX U
JTPOOHO-PAIIMOHATBHBIX

6YKBCHHBIX BBIpa)KeHHﬁ;

BBIDAKATH B INPOCTEHIIMX
ClIy4yasix W3 paBEHCTBA OJHY

NIEPEMEHHYIO Yepe3 APYTHUE;

BBIYUCIIATH B MPOCTBIX ClIydadx
3HAa4YCHUA YHCJIIOBBIX u

OYKBEHHBIX BBIPAKEHUH,

BBINOJIHATE apu(MeTHuecKue AeHCTBUS,

coueras yCTHblE W  NHUCHbMEHHBIE
MIPUEMBI, MIPUMEHSS npu
HE00X0IMMOCTH BBIYUCIIUTEIIbHbBIC
YCTPOMCTBA;

HaxXOJUTh 3HAYCHUS KOPHS HATypAIbHOU
CTEIIEHU, CTEINEHH C PaLHUOHAIBHBIM
nokaszaresieM, Jiorapupma, HUCIONb3Ys
pU HEOOXOAMMOCTH BBIUMCIIUTEIIbHBIE

YCTPOMCTBA;

ITIOJIB30BAaTbhCA OHGHKOﬁ u HpHKHI[KOﬁ
IIPpH IIPAKTHUYCCKHUX paCUCTaX;

IPOBOAMTH 110 W3BECTHBIM (OpMYyJIaM U
paBuiaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPQXKCHHM, BKIIOYAIOIINX
KOPHH, norapudmbl u
TPUTOHOMETpHUECKUE (QYHKIIUY;

CTCIICHU,

HAaXOQUTh 3HAYEHHMS  YUCIOBBIX U
OYKBEHHBIX BBIPQKECHUI, OCYIIECTBIIAS
HEOOXOIMMEIE MOACTAaHOBKHU u
npeoOpazoBaHuUs;

nu300paxarhb CXEMaTHYECKHU yTouI,
BETMYMHA KOTOPOTO  BBIpaXKEHA B

rpajycax Wiu paguaHax;

HCIIOJIB30BaTh IIPU PCHICHUH  3ada4

TaOJIUYHBIE 3HAYEHUS

TPUTOHOMETPUUECKUX (PYHKIIUH YTJIOB;

BBIIIOJIHATE IICPEBOA BCIIMYUHBI YIJida U3

paguaHHOM Mepel B TPAAyCHYH U
obpaTHo.
B nmoBcenHeBHOW KU3HM U TIpH

W3YYEHUH JPYTUX YU4eOHBIX IPEIMETOB:

BBIIIOJIHATh JIEHCTBHS C YHCIOBBIMHU

JaHHBIMH npu peHICHUA 3aga4

MPAKTUYECKOTO XapakTepa W 3adad U3
Pa3IUYHBIX obnacrei 3HaHUH,
UCTIONB3YS

CIPaBOYHbIE

HEOOXOIMMOCTH
MaTepHAaIIbI 51

npu




OCYLIECTBJISIS HEOOXOTUMBIC
IIOACTAaHOBKHA n

npeoOpa3oBaHMUS;

U300paxarhb

yrod,
BbIpaXK€Ha B Irpajaycax;

CXEMAaTHYCCKHU

BCIIMYMHA  KOTOPOTO

OLICHUBATh 3HaKH CHUHYCa,

KOCHUHYCAa, TaHI'CHCA,

KOTAaHI'CHCAa KOHKPCTHBIX YIJIOB.

B HOBCGI[HCBHOﬁ JKHU3HU U IIpHU

U3Y4YEHUU JIPYTHX

y4eOHBIX
MIPEAMETOB:

BBIIIOJIHATE BBIYMCICHHUA IIpU
PCIICHUHU 3aJad IMPAKTUYCCKOT'O

XapakTepa;

BBITIOJHATH MpaKTHYECKHE
pacyeTrbl C UCIHOJb30BaHUEM
npu HEO0OXOUMOCTH
CIIPaBOYHBIX  MaTEpPHAIIOB U

BBIYMCIIUTEIIBHBIX YCTPOUCTB;

COOTHOCHUTD PpCaIbHbIC

BCJIMNYHHBI, XapaKTCPUCTHUKU
00BEKTOB OKPYKAIOIIEro MHUpPa
C UX KOHKPETHBIMU YHCIIOBBIMU

3HAYCHUAMU,;

HCII0JIb30BaTh METO/IbI
OKpYTJIEHUs, NPHOMMKEHUS U
OPUKUIKA ~ TpU  PEIHICHUH
NPAaKTUYECKUX 3a1a4y

OBCEIHEBHOMN XU3HU

BBIYUCIIUTEIIBHBIEC YCTPOMCTBA;

OIICHUBATh, CPAaBHUBATH U HUCIIOJIb30BaTh

OpU pEIIeHUHd MPaKTHYEeCKUX 3ajad
YUCJIOBbBIC 3HAYCHUS peanbHBIX
BEJIMYUH, KOHKPETHBIE  YHCJIOBBIC
XapaKTEPUCTUKHU 00BEKTOB

OKPY’KaroIero Mupa

YpaBHeHus
HEpPaBEHCTBA

u

Pewiats JyMHENHBIE ypaBHEHUs

U HEpPaBEHCTBa, KBaJpaTHbHIC
YpaBHEHHS,
peraTh JorapupmMuyecKue

ypaBHeHus Buaa log a (bx + ¢)
= d u mpocTeiire HepaBEeHCTBA
Buja log a x <d;

Pemrate panrOHAJIBHBIC, ITOKA3aTCIIbHBIC
n J'IOl“apI/I(I)MI/I‘-ICCKI/IC YpaBHCHHUA U

HEpPABEHCTBA, MpOCTeNIINE
HppanrOHaIbHbIE 51
TPUTOHOMETPUUYECKHE YPaBHEHUH,

HEpPaBCHCTBA U UX CUCTEMEIL;

HUCIIOJIb30BaTh METOAbI peICHUA

yYpaBHEHUW: TpUBEIEHUE K  BHUIY




pemarb [MOKa3aTelIbHbBIE
ypaBHEeHUs, BuAa abxtc= d
(rme d MOXHO TpPEICTaBUTH B
BHJIC CTEIICHH C OCHOBAHHEM a)
U TPOCTCHINME HEpaBEHCTBA
Buma ax < d (rme d mMoxHO
MPEJICTaBUTh B BUJE CTCICHU C

OCHOBaHHUEM a);.

MPUBOJIUTH HECKOJIbKO
MIPUMEPOB KOpHEM
MPOCTEUIIIETO
TPUTOHOMETPUUIECKOTO

ypaBHEHHS BHJA: Sin X = a, COS
X=a, tgx=a,ctgx=a,rgeca
- Ta0IUYHOE 3HAYCHUE
COOTBETCTBYIOLICH

TPUTOHOMETPHUCCKOMN
GbyHKIHH.

B noBcenHEBHOW XU3HM U NPH
W3Y4YEHUU APYTUX PEAMETOB:

COCTaBJIATH n peuaTtb

YpaBHEHUS u CHUCTEMBI
YpPAaBHEHUH  IIPpU  PELICHHUH
HECJIOKHBIX

3aaad

MPAKTUICCKUX

«IIPOU3BEIACHUE PpABHO HYJIIO» WIN

«4aCTHOC paBHO HYIIIO», 3aMCHa

IIEPEMEHHBIX;

HCIIOJIb30BAaTh MCTOA HWHTCPBAJIOB IJIA
pelICHUA HCPABCHCTB;

WCIOJIb30BATh TPAPUUECKUI METOH IS
MPUOIMKEHHOTO PEUICHNUs YpaBHEHUH U
HEPaBEHCTB;

n300pakaTh Ha TPUTOHOMETPHUYECKOU
OKPYKHOCTH
MPOCTEUIINX

MHOXECTBO  PEIICHUI
TPUTOHOMETPUYECKUX

YpaBHEHUH U HEPABEHCTB;

BBINOJHATH OTOOp KOpPHEW YypaBHEHMI
U penieHuin HEPaBECHCTB B
COOTBETCTBUM C  JIONOJHHUTEIbHBIMHU

YCJIOBUSAMHU U OI'PAHUYCHUSAMMU.

B noBcegHeBHOM KM3HM U IIpHU

M3Y4YEHUH JPYTUX YYEOHBIX NMPEAMETOB:

COCTABJIT M  pElIaTh ypaBHEHMS,
CHUCTEMBI YPAaBHEHHI U HEPABEHCTBA IIPU
peuieHuy  3ajad  Apyrux
MIPEAMETOB;

y4eOHBIX

HCIIOJIB30BATh ypaBHEHUS 51

HEpPaBEHCTBA  JUIsI  IIOCTPOEHUA U
HCCIIEI0BAHUS MIPOCTEUIINX
MAaTeMaTHUYeCKUX MOJECIECH pealbHBIX

CI/ITyaI_II/Iﬁ HJIN MIPUKJIAAHBIX 3aa4;

YMETb UHTEPIPETHUPOBATh IMOJYUYEHHBIH
IIPY pELICHUN ypaBHEHMs, HEPABEHCTBA
WM CUCTEMBI PE3YJIbTAT, OLIEHUBATDH €T0
MpaBJONo1001e B KOHTEKCTE 3a/1aHHOU
peaJIbHOM CHUTyallud WIH TPUKIAJIHON
3aJauu

OyHKIUU

OnepupoBath Ha  0a30BOM

yYpOBHE MOHATHSIMHU:
3aBHCUMOCTh BEJIMYHUH,
GbyHKIMS, apryMEHT U 3HaUeHHe

byHKINH, obJacThb

OnepupoBarh MOHATUSMH: 3aBUCUMOCTD
byHKIIHS,
byHKINH,
OTIpENIeJICHUs] U MHOXKECTBO 3HAYCHHI
dbyHKIHAH, rpaduk 3aBUCHUMOCTH,

BEIIMYHH,
3HAUYCHHUE

apryMeHT |
o0JacTe




ONpeNeNeHusT W  MHOXECTBO
3HaYeHUH (yHKIMH, Tpapuk
3aBUCUMOCTH, rpadux
byHkuuu, Hynmd — QYHKUIUH,
IPOMEXYTKH
3HAKOITOCTOSIHCTBA,
BO3pacTaHWe Ha  YHCIOBOM
NPOMEXYTKe, YyObIBaHHE Ha
YHCIOBOM IPOMEXKYTKE,
HauOoJbIlleE M HaWMEHbLIEE
3HauYEHUe byHkuun Ha
YHCIIOBOM IPOMEXKYTKE,
nepruoaAnYecKas byHKIU,
HepHoS;

omepupoBatb  Ha  0a30BOM

YPOBHE TOHSATHUSMH: TpsIMas U
obOpaTtHas

IIPONOPLUOHAIBHOCTD
JIUHEHAas, KBaJlpaTU4HAas,
JorapupmMuuecKas u
IOKa3aTesbHas byHKIMH,
TPUTOHOMETPHUECKHE

byHKIINY;

pacro3HaBaTh rpaduku
AJIIEMEHTaPHBIX GyHKIM:
IPSAMOi " oOpatHoOI
IPONOPLUOHAIBHOCTH,
JIMHEMHOM, KBaJpaTUYHOM,
JorapupmMuIecKon U
[I0Ka3aTEIbHOU byHKIMH,
TPUTOHOMETPUUECKHUX
byHKIINI;

COOTHOCHUTH rpaduku
3JIEMEHTapPHBIX byHKIMI:
IpsAMOi " oOpatHoit
MPOMOPLUOHAIBHOCTH,
JIMHEHHOM, KBaJIpaTUYHOM,
JorapupmMUIEcKon u
[I0Ka3aTEIbHOU byHKIHMH,

TPUTOHOMETPHUECKUX (DYHKIIHIA
¢ dopMynaMu, KOTOPHIMH OHH
3a/1aHbl;

HaxoauThb oo

rpaduky

dyHKIHH,
3HAKOIIOCTOSIHCTBA,

rpadux  yHKIUH,
MIPOMEKYTKH

HYJIN

BO3pacTaHHUE Ha YMCIOBOM IIPOMEKYTKE,
yOBIBaHWE HA YHUCIOBOM IPOMEKYTKE,
HauOoJblllee U HaUMEHbLIEe 3HAYCHHE
(GYHKIIMM Ha YHCIOBOM MPOMEXKYTKE,

nepuoandeckas  QyHKUIUS, TEPHOL,
4yeTHas U He4eTHask QYHKIIH;
OIEpUPOBATh TOHATHSAMHU: IpsAMas U
oOpaTHas HPOTIOPIMOHATIBHOCTD,
JHUHEiHas, KBaJIpaTU4Hasl,
JorapuMuyuecKkasi H  IOKa3aTeJbHas
byHKIMH, TPUTOHOMETPHUYECKHE
GbyHKIUY;

ONpeneNaTh 3HadeHue (YHKIUU TI0

SHAYCHHUIO apryMCHTa IpH Pa3JIMIHBIX
croco0ax 3aaHus PyHKINH;

CTPOUTH TPAPUKHN U3YIEHHBIX (PYHKIIHIA;

ONHKCBIBaTH MO  Tpapuky MU B

MpoCTeNIMUX ciy4dasx 1o Gdopmyne
cBOiicTBa  (PyHKUMIA,
rpaduky  QyHKIMH
HanOOJIbIINE U HANMEHBIIINE 3HAYCHHS,

IIOBCJICHHUEC u

HaxXoauThb 110

CTPOUTh OCKHU3 Tpaduka (QYHKIHH,
YJIOBJIETBOPSIIOIIEH IPUBEJICHHOMY
Habopy yCIIOBUI (IpOMEXYTKH
BO3pacTaHus/yObIBaHuU, 3Ha4YeHHE
(GyHKIMH B 33JaHHOW TOYKE, TOYKHU
9KCTPEMYMOB, ACHMIITOTHI, HYJIH
GyHKIMU U T.1.);

pemlaTb ~ ypaBHEHMs,  IpocTeimme
CHCTEMBI yYpaBHEHHUH, UCTIONb3YS

cBoOMcTBa PYHKIUH U UX TpapHUKOB.

B moBcemHeBHOI
W3YYCHHUH JPYTUX YYEOHBIX MPEAMETOB:

KNU3HU u npu

OTIpENIeTIATh o rpadukam "

HCIIOJIB30BaTh JIIsL peuicHu-d

MPUKJIAIHBIX 3a]1a4 CBOMCTBA pealbHbIX

IIPOLIECCOB U 3aBUCUMOCTEN




npUOINKEHHO 3HAYEHUs

(GYHKIMY B 33/IaHHBIX TOYKAX;

ONpENEsATh 110
byHKIIUU

IIPOMEXKYTKH

rpaduxy
CBOMCTBA (Hynu,
3HAKOMOCTOSIHCTBA,

IPOMEXYTKH  MOHOTOHHOCTH,
HauOoONbIINE ¥ HAaUMEHBIINE

3HAYCHHUS U T.I1.);

CTPOUTH rpaduka
(GYHKINHU,  YAOBJICTBOPSIONICH
NIPUBEJICHHOMY Habopy
YCIIOBHIA (IpOMEeXyTKH
Bo3pactaHus /  yObIBaHWS,

9CKHU3

3HauYeHHe QYHKIUH B 3aIaHHOM
TOYKE, TOYKH OSKCTPEMYMOB U
T.J.).

B noBcenHEeBHOU KU3HU U IIpU
WU3Y4YEHUU APYTUX PEAMETOB:

OIPEEIIATh rpapukam
CBOICTBAa pEaIbHBIX IPOLECCOB

10

U 3aBUCUMOCTEH (HauOomblive
M HauMEHbIIME  3HA4YEeHMS,
IPOMEXYTKH BO3pAacCTaHUs U
yObIBaHUS, MIPOMEXYTKH

3HAKOIMOCTOAHCTBA U T.H.);

MHTEPIPETUPOBATh CBOWMCTBA B
KOHTEKCTE KOHKPETHOMU

HpaKTquCKOﬁ CUTyallun

(HanOopIIMe M HAMMEHBIINE 3HAYCHHUS,
MIPOMEKYTKH BO3pacTaHUsl M yObIBaHUS

bynkumm,
3HAKOIMOCTOAHCTBA, ACUMIITOTHI, IICPUO/

IIPOMEXYTKH

U T.I1.);

WHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOW IPAKTUYECKOMN

CUTyaluu,

OTIpeNeNIATh MO rpadukaM MpoCcTenIme
XapaKTEpUCTUKU HEPUOANYECKHUX
IpOIECCOB B OMOJIOTHMH, 3KOHOMHKE,
MY3bIKE, PaJlMOCBs3HU U Ap. (aMILIUTY/a,

NEPHOJT U T.11.)

DeMEHTHI
MaTEMATHYECKOTO
a”Hajgn3a

OnepupoBaTh Ha  0a30BOM
yYpOBHE MOHATHSIMHU:
MpOU3BOHAS (PYHKIIMH B TOUKE,
KacaTeJbHas K rpaduky
byHKIHH, MIPOU3BOTHAS
yHKIHY;

ONpCaACIIATh 3HAQUYCHUC

NPOU3BOIHON (PYHKIIUH B TOUKE
M0 M300paKEHHUIO KacaTeIbHOU
K TpaduKy, TPOBEIACHHOU B

OmnepupoBarh MOHATHSIMH: TPOU3BOIHAS
(GyHKIMH B TOUKE,
rpaduxky  QyHKIUH,
byHKmn;

KacaTCiibHas1 K
IpOnU3BOJHAA

BBIUUCIIATE IIPOU3BOAHYIO OJHOYJICHA,

MHOT'O4JICHA, KBaaApaTHOT O KOpHA,

MIPOU3BOIHYIO CYMMBI (DYHKITHIA;

BBIUUCIIATH MIPOU3BOJIHBIC
byHKIIMH U

KOMOMHAIMH, HCIONB3Ysl CHpPaBOYHBIC

QJICMCHTAPHBIX nux




9TOM TOYKE;

peliaTh HECIOXHbIE 3a/layd Ha
NPUMEHEHHUE  CBSI3U  MEXIY
IPOMEXYTKaMU MOHOTOHHOCTH
u TOYKaMHU JKCTpEMyMa
(GyHKLINHU, C OIHOW CTOPOHBI, U
IIPOMEXYTKAMHU

3HAKOIOCTOSIHCTBA M HYJISAMH
MIPOU3BOHON 3TON (QYHKIMH —

C Ipyrou.

B noBcenHEBHOW XU3HU U IPH
U3Y4YEHUU APYTUX MPEIMETOB:

M0JIb3YACh rpadukamu,
CpaBHUBATh CKOpPOCTH
BO3pacTaHHS (pocra,
NOBBILICHUS, YBEJIHYCHUS H

T.I.) WU CKOPOCTH YOBIBaHHUS
(maneHus, CHIDKEHUS,
YMEHBIIICHUS U T.II.) BEIIMINH B

PCATBHBIX IMMPOLIECCAaX;

COOTHOCHTD I'pa)MKH peasbHbIX
MPOLECCOB M 3aBUCUMOCTEHN C
179 OTTMCAHUSMH,
BKITIOYAIOIITUMH
XapaKTEePUCTUKU CKOPOCTH
u3MeHeHus (OBICTpBI  pocT,

IIJIAaBHOC ITOHHUXKXCHHUC U T.H.);

HCIIOJIB30BAaTh rpaduku
IpOLECCOB I
peleHus HECJIOKHBIX
MPUKIIAJTHBIX TOM

quciae ompeaenss mo rpaduky

peabHbIX

3a7a4, B

CKOPOCTh X0/1a TIporiecca

MaTepHuasbl;

HcciaeaoBaTb B HpOCTGfII.HHX ClIy4daiax
(bYHKI_[I/II/I Ha MOHOTOHHOCTH, HaXOJHUTb
HaWOOJbIINE W HAMMCHBIIHNE 3HAYCHHS

GbyHKIUH,
MHOTOYJICHOB u

rpaduku
MPOCTEUILNX
byHKIHA c
ammapara

CTPOUTH

palOHaNIbHBIX
VCIIOJIb30BAaHUEM
MaTeMaTUYECKOr0 aHaJIN3a.

B noBcegHeBHOM KHM3HM U IIpHU

U3YYEHUU JPYTruX y4eOHBIX IPEIMETOB:

pelmarb — OpUKIAIHbIE  3aJa4d U3
Owosoruu, GU3NKH, XUMUHU, SKOHOMUKH
U JPYrUX TPEAMETOB, CBSI3aHHBIE C
UCCIICIOBAHUEM XapaKTEPUCTUK
HaXO0XIECHUEM

HauOOJNBIINX M HAUMEHBIIUX 3Ha‘leHHfI,

p€ajlbHbIX IMPOLCCCOB,

CKOPOCTH M YCKOPEHUS U T.I1.;

MHTEPIPETHPOBATH
pE3yJIbTaTh

MOJIYYCHHBIC

CraTtucrtuka
TeopHus
BEPOATHOCTEM,
JIOTHKA
KOMOWHATOpHKA

u

u

OnepupoBath Ha  0a30BOM
YpOBHE OCHOBHBIMH
ONHUCATEIbHBIMU

XapaKTEPUCTHKAMHA YHCIOBOTO
Habopa: cpenHee
apudMeTHIecKoe, MeJIiaHa,

HauOOJbIlIeE WM HAWUMEHbIIEE

HNmeTth IpeACTAaBJICHUC O JUCKPETHBIX U
HETIPCPBIBHBIX CJ'Iy‘-I&ﬁHBIX BEeiINM4YnHax "

pacnpeaciCHuAX, 0 HE3aBUCUMOCTHU
CquaﬁHBIX BCJIIMYHH,

UMCETH npeaACTaBJICHUC (o)
MaTeMaTH4YC€CKOM OXXHaaHUun u




3HAUYCHUS;

onepupoBatb  Ha  0a30BOM
YPOBHE IOHATHAMH: 4acToTa U
BEPOSITHOCTD COOBITHS,
CIlydyaiiHBIi BBIOOp, OMBITHI C
PaBHOBO3MOXHBIMU

DJIEMEHTAPHBIMU COOBITHUSIMU;

BBIYUCIIATH BGpOSITHOCTPI
COOBITUII HAa OCHOBE IIOJCYETA

quciia uCX0oa0B.

B noBcenHEBHOW XU3HM U IPH
U3Y4YEHUU APYTUX PEAMETOB:

OLIEHUMBaThb W CpaBHHUBATH B
IPOCTBIX CIy4yasiX BEPOSATHOCTH
COOBITUI B peasibHOM KU3HU;

YUTAaTh, COIIOCTaBJISATh,
CpaBHUBATh, MHTEPIIPETUPOBATH
B MPOCTBHIX CIy4Yasx pealbHbIC
JAaHHBIE, TPEJCTaBJICHHBIE B
BUJIC TaOIHUIL, JIAarpamm,

rpauKoB

AUCTICPCUHN CHy‘I&fIHbIX BCJINYHH,

UMETh TIPEJICTABIIEHHE O HOPMAaJIbHOM
pacupeneeHuy U IpUMepax HOPMaJIbHO
pacrpeiesIeHHbIX CIIy4alHbIX BETUYHH;

IIOHUMAaTh CyTh 3aKOHA OOJBILUX YUCEI
U BBIOOPOYHOTO METO/AA U3MEPEHMS
BEPOSITHOCTEM;

UMETh TpeACTaBieHHe 00 YCIOBHOM
BEPOSITHOCTH U O TMOJHOW BEPOSATHOCTH,
MPUMEHSTH UX B PEILICHUU 3a/1a4;

HUMCTb npeaACTaBJICHHUC (6] Ba’KHBIX

YaCTHBIX BHUJAX PpACIPENCICHUN U

IMPUMCHATH UX B PCUHICHUM 3a1a4;

HMCTb MPCACTABIICHUC O KOPpCIIALIUKU

CIyYallHBIX BEJIWYUH, O JIMHECUHOU

perpeccuu.

B MOBCEIHEBHOM KHN3HHU nu npu

W3YYEHUU APYTUX NPEAMETOB:

BBIYKCIIATH WJIA OLIEHUBATH BEPOATHOCTH
COOBITHH B peasbHOM JKU3HU;

BI>I6I/IpaTB OAXOAAIIUC MCTOABI
IMPEACTaBJICHUA U O6pa6OTKI/I JaHHBIX,

YMETb pPEIIaTb HCECJIIOKHBIC 3aaadyu Ha
NPpUMCHCHUC 3aKOHa OOJIBIINX YHCE]l B

COI[MOJIOTHH, CTpaxOBaHUH,
3IPaBOOXPAHCHHH, obecreueHumn
0e30MacHOCTH HaceJIeHUs B

I-Ipe3BI:;I‘IaI‘/'IHI)IX CUTyalusax

TekcToBbIE
3a7a4u

Pemate Heclo)XHBIE TEKCTOBBIS
3aaa4u pa3HbIX THUIIOB,

aHATU3UPOBATH yCIIOBUE
3a1a4i, TPUH HEOOXOIMMOCTH
CTPOUTH JUIsl €€ pelIeHUs

MaTEMATUYCCKYIO MOJICIIb,

NIOHUMATh W WCIOJB30BATh IS
penieHus 3a1a4u nH(popMaIuio,

Pemrats 3agaun pasHbBIX TUIIOB, B TOM
YHUCIIE 3aJa41 [TOBBIIEHHOW TPYIHOCTH;

ONTUMAJILHBIN METO]
paccmaTpuBas

BBIOMpPATh
pereHus 3aJauu,

Pa3IMIHBIC METObI,

CTPpOUTL MOZACIIL PCHICHUA  3aJldyiu,

IIpOBOANTH J0Ka3aTCIbHBIC




MPE/ICTABICHHYIO B BHJIC
TEKCTOBOM M CHUMBOJIbHOMU
3aIIKCH, CXEM, Ta0JIuII,
quarpamm, rpauKoB,
PHCYHKOB;

JEHCTBOBATh [0  AJIrOPUTMY,
cojepXxalieMycsi B yCIIOBUU
3a/1a4H;

UCII0JIb30BATh JIOTHYECKHUE
pacCyXJIeHUsT TpH  PELICHUU
3a/1a4u;

paboratb ¢  U30OBITOYHBIMH

YCJI0BUSIMH, BH6I/Ipa${ H3 Bcel

uHpopmanuu, JIaHHEIE,
HEOOXOAUMBIC JUISl  peUICHUS
3a7a4H;

OCYIIECTBIISATh HECJIOKHBIN

nepe0op BO3MOKHBIX PElICHUH,
BbIOMpas W3 HHUX ONTHMAJbHOE

o KPUTEPHSIM,
c(hopMyJIMPOBaHHBIM B
YCIIOBUH;

aHATM3UPOBATh u
UHTEPIPETHPOBATH
NOJydeHHbIE  pemIeHus B
KOHTEKCTE€ YCJIOBUS  3ajadyH,
BBIOMPATh peleHus, HE

MMPOTUBOPCUALINUC KOHTCKCTY;

pematb 3adayd  Ha  pacyer
CTOMMOCTH TIOKYIOK, YCIYT,
HOE3JI0K M T.IL.;

pelmaTb HECJIOXKHBbIE  3a/1a4H,
CBSI3aHHbIE c JI0JIEBBIM
y4acTUEM BO BJIaJICHUH
bupmoit, HpEANpHUITHEM,
HEJABM)KUMOCTBIO;

pemiate 3ada4u Ha HOPOCTLIC

MMPOLCHTLIL (CI/ICTCMLI CKHUOOK,

KOMI/ICCI/II/I) U Ha BBIYHUCIICHUC

CJIOJKHBIX IIPOLICHTOB B

paccyKICHHUS;

pemarhk 3amavu, TpeOyromme mnepedopa
BapUaHTOB, TIPOBEPKU YCIOBUH, BHIOOpPA
ONTUMAJILHOTO PE3YJIbTATA;

AHAIIM3UPOBATh MW HHTCPHPECTUPOBATH

pe3ylibTaThl B  KOHTEKCTE  yCIIOBHS
3ala4i, BBIOMPATH  pEIICHHS, HE
MIPOTHUBOpPEYAIINE KOHTEKCTY;
MEePeBOUTh TPU  PEUICHUH  3aJ1a4yd
uHpOpManuioo U3 OmHOH (opmbl B
JIPYTYIO, UCTIOJNB3YS npu
HEOOXOIMMOCTH  CXEMBI,  TaOJIMIIBI,
rpaduKH, TUarpamMmbl;

B moBcegHeBHOW KU3HM U TIPH

W3Y4EHUU APYTHUX IIPEAMETOB:

pelaTh NPaKkTUYECKUE 3a1a4d U 3a1a4u
W3 IPYTUX IPEIMETOB




pPa3iMuHbIX CXCMaX BKJIadO0B,
KpCAUTOB U UIIOTCK;

pemarh MPaKTHYECKUE 3a/1auH,
Tpebdyrolue
OTPpUIATCIIbHBIX

WCII0JIb30BaHUS

yucel:  Ha
onpeJieJIeHue TeMIepaTyphl, Ha
ONpEe/IC/ICHUE TOJOXKEHUS Ha
BpEMEHHOH ocH (0 HaIIeH pbI

W T1oclie), Ha  JBWKCHUE
JICHEeKHBIX CpenicTB
(mpuxona/pacxon), Ha

OTIpeNieieHne TITyOUHBI/BBICOTHI

U T.IL.;
HCIIOJIB30BATh [IOHATHUE
macmrraba Uil HAXOXKICHUSI

paCCTOSIHI/If/'I M UIMH Ha KapTax,

IJIaHAaX  MECTHOCTH, IUIaHax
IIOMEIICHUH, BBIKPOWKAX, INpH

pa60Te Ha KOMIIBXOTECPC U T.II.

B noBcenHEBHOW XU3HMU U NPH
W3Y4YEHUU JAPYTUX PEAMETOB:

peuiaTtb HECIOXXHBIC
MMPAKTUYCCKUC 3aJa4u,
BO3HUKAOOIME B CUTyalUAX

MIOBCEIHEBHOMN XU3HHU

I'eomerpus

OnepupoBaTh Ha  0a30BOM
YpOBHE

npsmas,

IIOHATHUAMMU: TOYKa,
IIJIOCKOCTh B
MMPOCTPAHCTBE, MAPaAJIJICIIBHOCTD
u NEPHNCHAUKYIIAPHOCTD

IPSIMBIX U IIJIOCKOCTEW;

pacro3HaBaTb OCHOBHBIE BUJbI
MHOT'OI'PAaHHUKOB (mpu3ma,
nupamua, MIPSIMOYT OJIbHBIN

napajuienenunes, Kyo);

n300paxkarh
burypel OT PpPyKH H C
pUMEHEHUEM MPOCTBIX
YEepPTEIKHBIX HHCTPYMEHTOB;

U3ydaemble

nenath (BBIHOCHBIE) TUIOCKHE

OnepupoBarh  TOHATHSMHU:  TOYKA,
npsiMasi, IUIOCKOCTb B IIPOCTPAHCTBE,
[apajuIeIbHOCTh u
MEPIIEHAUKYISIPHOCTD MPSAMBIX u

IIOCKOCTEI;

NPUMCHAITH JJIA peliCHUsA 3aga4
TCOMCTPHUICCKUC (baKTLI, €CJIn yCIIOBUA
NPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe;

peuiaTtb 3agadn Ha HaXO0XJICHUC
TCOMCTPHUICCKUX BCJIIMYHUH I10 06pa3uaM
WA aJITOPUTMaM;

nenaTh (BBIHOCHBIE) IIOCKUE YEPTEXKH
U3 PUCYHKOB OOBEMHBIX (GUTYp, B TOM
quce PHUCOBAaTh BHUJ CBEPXY, COOKY,
CTPOUTB CEUCHHSI MHOTOTPaHHHUKOB;




YCPTCIKHU U3 PUCYHKOB MPOCTHIX
00BEeMHBIX (PUTYp: BUJA CBEpXY,
cOOKYy, CHU3Y;

U3BJIEKATh  HWHPOpPMAIHIO O
IPOCTPAHCTBEHHBIX
FEOMETPUUYECKUX ¢durypax,

IIPEJICTaBICHHYI0 Ha yepTexax
U PUCYHKAX;

npuMeHsTh Teopemy Iludaropa
IIpU BBIYUCJICHUH 3JICMCHTOB
CTEpeOMETpUIECKHUX DUryp;

HaxXOJIUTb OOBEMBI W ILIOIIAIN
MOBEPXHOCTEH MPOCTEUIITNX
MHOTOTPaHHUKOB C
npUMeHeHueM GopMYyIT;

pacrio3HaBaTh OCHOBHBIC BHJIbI
TeI BpaICHHS (koHyc,
nuauHAp, cdepa u map);

HAXOJIUTh O0OBEMBI W ILIOIIALH

MIOBEPXHOCTEN MIPOCTEUILINX
MHOT'OI'DAaHHUKOB u TeN
BpallcHUs ¢  IPUMEHEHUEM
dbopmy.

B moBcegHEeBHOW KU3HU U IIPU
W3YyYECHUH JAPYTUX IPEIMETOB:

COOTHOCHTH a0CTpaKTHBIE
TEOMETPUUYECKUE TIOHATHUA U
(baxThI C peabHBIMU
KU3HEHHBIMM ~ OOBEKTaMU U
CUTYaLUsIMU;

HCII0JIb30BaTh CBOICTBa
IIPOCTPAHCTBEHHBIX
reoMeTpuueckux Guryp Juis
pelieHuss ~ TUMOBBIX  3a/1a4y

NPaKTUIECKOTO COACPIKaHUS;

COOTHOCHTD IUTOIIAA

MMOBEPXHOCTEU TEI OJUHAKOBOM

U3BJICKATD, UHTEPIIPETHPOBATh "
npeoOpa3oBbIBaTh ~ MHPOPMALUIO O
TrE€OMETPUUYECKUX ¢burypax,

IpCACTABJICHHYIO Ha YCPTCIKAX,

MPUMEHSTh TeOMeTpHUUecKue (PaKThl is

peICHUA 3ajad, B TOM quCJIC
npeamnojararomux  HCCKOJIBKO  [Iaros

pelIeHus;

OMHUCHIBATh B3aMMHOE PaCIHOJIOKEHUE
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

(hopMyJIIpOBaTh CBOMCTBA M IPU3HAKH
¢uryp;

JOKa3bIBaThb reOMCTPHUYCCKUC

YTBEPKICHUS;

BJIAJETh CTAHIAPTHOU KIIacCHU(pHUKAIHEH
IPOCTPAHCTBEHHBIX (GUTYp (THpPaMHIBL,
IPU3MBI, TapaJUICICIHUIIEb);

HaxXoauThb 00BEMBI u IIomamau
HOBCpXHOCTefI reOMCTPHUICCKUX TEJI C

npuMeHeHueM Gpopmyit;

BBIUUCIISATh PACCTOSHUS M yIVIBl B
IIPOCTPAHCTBE.

B nmoBcenHeBHOW KM3HM U IIpH
W3YYEHUU APYTUX NPEAMETOB:
HCII0JIb30BATh CBOICTBa

TeOMETPUUYECKUX GUTYp JUIsl peIICHUS
3alad  MPAKTUYECKOTO XapakTepa W
3a/1a4d U3 Ipyrux odnacteil 3HaHui




(bopMBI pazIMUHOTO pa3Mepa;

COOTHOCHUTHL 0O0OBEMBEI COCYI0B

OJIMHAKOBOI1 dbopMmbI

Pa3IUYHOIO pa3mepa;

OIICHUBATH bopmy

NPaBUWIBHOTO MHOTOTPaHHUKA
1OCJ€ CIWJIOB, CPE30B M T.II
(onpenensThb KOJIMYECTBO
pebep w

MOJIY4YEeHHBIX MHOTOIPAHHUKOB)

BEPILUH, rpaHeu

Bexrops! u | OnepupoBatb Ha  6a3zoBoM | OnepupoBaTh MOHATHSAMH JI€KApTOBBI
KOOpJMHAThl B | yDOBHE IOHSATHEM JEKapTOBBI | KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
IIPOCTPAHCTBE KOOpJMHATHI B IIPOCTPAHCTBE; MOJlyJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB,
KOOpAMHATBl BEKTOpa, Yrold MEXAy
HAXOMUTE KOOP/HHATDLL BCPIIUH BEKTOPAMH, CKaJSIPHOE IPOU3BEICHUE
Kyba " TpAMOYTOILHOTO BEKTOPOB, KOJJINHEAPHBIE BEKTOPBI;
napajuiejenumne1a
HaXOJWUTh PpACCTOSHHUE MEXAY ABYMs
TOYKAMH, CyMMY BEKTOPOB U
IIPOM3BENICHNE BEKTOpA Ha YHUCIIO, YTOJl
MEXY BEKTOpPaMHU, CKaJISIPHOE
IIPOU3BENICHHE, PACKIAABIBATE BEKTOP
10 IByM HEKOJJIMHEAPHBIM BEKTOPaM;
3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B
JIEKAPTOBOM CUCTEME KOOPJAMHAT;
pemaTs NpOoCTEMIINE 3a/1a4i BBEACHUEM
BEKTOpHOro Oa3uca
Hcropus OnuceiBaTh orneneHble | [IpeacTaBnsaTe  BKIIAX — BBIJAIOIIUXCS
MaTeMaTHKU BbI/IAIOIIHECS pe3yNbTaThl, | MATEMaTUKOB B pa3BUTHE MaTEeMAaTUKH U
MOJIyUEHHBIE B XOJE Pa3BUTHS | HHBIX HAYYHBIX 00JacTei;
MaTeMaTHKH KaK HayKH;
MMOHUMATh POJIb MATEMATUKHU B Pa3BUTHH
3HaTh npumepsl | Poccnn
MaTeMaTUYeCKUX OTKPBITUH H
UX aBTOPOB B CBA3U C
OTCUYECTBEHHOM U BCEMHUPHOMU
UCTOPHUEH;
IIOHMMATh POJIb MaTEMAaTHKU B
pasButuu Poccun
Metonabl [IpumensTh n3BecTHbIe METOBI | Mcnonbs3oBaTh OCHOBHEIE METOJIEI
IpU PELICHUM CTaHJApPTHBIX | 10Ka3aTeIbCTBa, IIPOBOAUTH




MaTEMAaTUKHU MAaTEMATUYCCKUX 3a4a4, JO0Ka3aTrCiIbCTBO u BBIIIOJIHATD

OIIPOBEPIKEHUE;
3aMeyaTb U XapaKTepH30BaTh
MaTeMaTHU4ecKue IPUMEHSTh OCHOBHBIE METObI PEIICHUS
3aKOHOMEPHOCTH B | MaTeMaTUYECKUX 3a]1a4;
OKpYKaroleun

. ) Ha OCHOBE MaTeMaTUYECKUX
JCUCTBUTCIIBHOCTH,

3aKOHOMEPHOCTEN B pupoie

MIPUBOIUTH MPUMEPHI | XapaKTepU30BaTh KpacoTty u
MaTeMaTUYECKUX COBEPILIEHCTBO OKPYXKAIOIIETO MHUpa M

3aKOHOMEPHOCTEH B IIPUPOJE, B | IPOU3BEICHUN UCKYCCTBA;
TOM YHUCJIE XAPaKTEPU3YIOIIUX .
KPacOTy M  COBEDIICHCTBO IPUMEHATh MPOCTEHIINE ITPOTrPaMMHBIE
OKpYXKaroIlero Mupa U

HpOI/IBBeI[eHI/Iﬁ HCKYCCTBa

CpeacTBa u AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE ~ CHUCTEMBI  TIPHU
pEIlIeHUU MaTeMaTUYeCKUX 3a/1a4

MeTtanpeamMeTHble pe3yJbTaThl OCBOSHUS OCHOBHOI 00pa30BaTeNIbHOI MPOrpaMMbl MPeACcTaABJIEHbI
TpeMsl TPyNIaMH YHUBEPCAJIbHBIX y4eOHbIX AeiicTBuil (YY/):

PeryasiTuBHbIC YHHBepcaJbHbIe y4eOHbIE el CTBUSA
BpInyCKHUK Hay4uTCH:

—  CaMOCTOSITEIFHO OIpPEACNITh eI, 3aJaBaTh MapamMeTpbl U KPUTEPUHU, TO KOTOPHIM MOKHO
ONPENEINTh, YTO 1ENb IOCTUTHYTA;

—  OIICHHUBATh BO3MOXKHBIE TIOCTEACTBUSL JIOCTHXKEHHUS TIOCTABJICHHOW IIENH B JICSITEIBHOCTH,
COOCTBEHHOM KU3HU U JKU3HH OKPYKAIOUINX JOJeH, OCHOBBIBAsICH HA COOOPaKEHUAX ITUKH M MOPAJIH;

— craBUTh U (GOPMYIHPOBATh COOCTBEHHBIC 3aJadyll B 0OOpa30BaTEIbHON NEATETLHOCTH U
KU3HEHHBIX CUTYalHIX;

—  OIIGHUBATh PECypPChl, B TOM UHCJIE BpPEeMs U APYrue HemaTepualibHbIE Pecypchl, HEOOXOIUMbIS
JUTSL TOCTUKEHUS TOCTaBICHHOM LIEIH;

—  BBIOMpaTh MYyThb JOCTIXKCHHS IIE€JIU, TUIAHUPOBATH PEIICHUE MOCTABICHHBIX 3a7a4, ONTUMU3UPYS
MarepuaibHble U HEMaTepualbHbIE 3aTPaThl;

—  OpraHm3oBbIBaTh A(PPEKTUBHBIA TIOMCK PECypCOB, HEOOXOMUMBIX I  JIOCTHKCHUS
MOCTaBJIECHHOM 11eH;

—  COIOCTAaBJISITh MMOJIYYEHHBIN pe3ynbTar AesITeNbHOCTH C IOCTABJICHHON 3apaHee LEeblO.

IMo3naBaTeibHBIE YHHBeEPCcAJbHbIE YUeOHbIE el CTBHS

BbINyCKHUK HAY4YUTCS:

— HWCKaTh W HAXOJIUTh OOOOIICHHBIC CIMOCOOBI pEIIeHHS 3aJad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYTHIN WHGOPMAIMOHHBIN MMOMCK U CTABUTh HA €T0 OCHOBE HOBBIC (Yy4eOHBIC M TTO3HABATEIILHEIC)
3a/1auu;

—  KPUTHYECKH OIICHUBATh M UHTEPIPETUPOBATH UHPOPMAITUIO C Pa3HBIX MMO3UIIMN, pacro3HaBaTh U
(bUKCUPOBaTh MPOTUBOPEUUs B THHOPMAITMOHHBIX UCTOYHUKAX

— HCIOJB30BATh  pa3jU4Hble  MOJIETbHO-CXEMATHMUECKHE  CpEACTBA Uil MPEACTaBICHUS
CYIIIECTBCHHBIX CBS3€M M OTHOIICHWHA, a Tak)Ke MPOTUBOPEUM, BBISIBJICHHBIX B WH()OPMAIMOHHBIX
HMCTOYHUKAX;

—  HaXOAWTh U MPUBOANTH KPUTUUECKUE ApPTYMEHTHI B OTHOIIEHUH JIEHCTBUI M CYXKJIEHUU IPYroTo;
CIIOKOWHO ¥ Pa3yMHO OTHOCUTBCS K KPUTUYECKUM 3aMEUaHUSM B OTHOIIEHUN COOCTBEHHOTO CYXKJICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;



— BBIXOAMTH 3a paMKd Yy4yeOHOTO MpeaMeTa U OCYIIECTBIATH IIEJICHANPABICHHBIM TMOUCK
BO3MOKHOCTEH [UI IIHMPOKOro MEPEHOCa CPEACTB U CIIOCOOO0B JAeHCTBUS;

—  BBICTpauBaTh HMHIMBUAYAIBHYIO OOpPa30BaTENbHYIO TPACKTOPHIO, YUYHMTHIBas OTPAaHUYEHUS CO
CTOPOHBI IPYIUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHUS;

—  MCEHATH U yJIEP:KUBATh Pa3HbIE NIO3ULMU B [I03HABATECIILHON JIEATEIbHOCTH.

KoMmmyHukaTnBHBIC yHHBepcaibHble YueOHbIe qeliCTBUS
BbINyCKHUK HAYYUTCS:

—  OCYILECTBJIATH JIEJIOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHMKAaMHU, TaK U CO B3POCIBIMH (Kak
BHYTPH 00pa30BaTeIbHON OpraHU3aIM, TaK U 3a €€ MpeeIaMu), MOAO0NpaTh MapTHEPOB IS JIEJI0OBOU
KOMMYHHUKAIIUU UCXOJIA U3 COOOPAKEHUM pe3yIbTaTUBHOCTH B3aMMOJICUCTBHS, @ HE IMYHBIX CUMITATHIA;

—  TpH OCYLIECTBJICHUU TPyHNHoBON pabOThl OBITH KaK PYKOBOAMUTEIEM, TaK M YJICHOM KOMAaH[bI B
Pa3HBIX POJISIX (FeHepaTop UACH, KPUTHK, UCIIOJIHUTENb, BHICTYIAIOIINM, SKCIEPT U T.1.);

—  KOOPAWMHHPOBaTh U BBINOJHATH pPabOTy B YCIOBHSX pEaJbHOr0, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

—  Pa3BEpHYTO, JIOTUYHO M TOYHO M3Jaratb CBOIO TOYKY 3pPEHUSI C MCIOJIb30BAaHUEM aJ€KBATHBIX
(YCTHBIX M IMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(JIMKTOTEHHbIE CUTYAllUd M MPEeNOTBpalaTh KOH(JIUKTHI 10 UX AKTUBHOM
(a3pl, BBICTPAWBATh JICIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIUIO, N30erasi TUIHOCTHBIX OIEHOYHBIX
CYXKJICHUU.

JInuHOCTHBIE pPe3yJIbTATHI:

— OpHeHTalMs OOYYaloUIMXCs Ha pPeAM3aldi0 MO3WUTHBHBIX JKM3HEHHBIX TIEPCIECKTHB,
WHUIMATUBHOCTh, KPEaTHBHOCTb, T'OTOBHOCTh M CHOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEENIEHUIO,
CTIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHBIE TIAHbI;

— TOTOBHOCTh M CHOCOOHOCTh OOyYaloIUMXcs K CaMOpPa3BUTHIO U CAMOBOCHHUTAHHIO B
COOTBETCTBHUH C OOIIECYETIOBEUYECKUMH IEHHOCTSIMH U MIeAIaMU TPAYKIAHCKOTO OOIIECTBA;

— HPaABCTBEHHOE CO3HAHHWE M TOBEJCHHE Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKHUX ILIEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUSI M TIOBEICHUS B TOJHUKYJIBTYPHOM MHpPE, TOTOBHOCTH W CIOCOOHOCTH BECTH
IUaNor ¢ JPYTUMH JIIOJABMH, TOCTUTaTh B HEM B3aMMOIOHUMAHMs, HAXOAUTh OOIIME WEeId HU
COTPYAHUYATH ISl KX JIOCTHKCHHUS;

— TpUHATHE TYMaHUCTMYECKMX IIEHHOCTEH, OCO3HaHHOE, YBAXHUTEIbHOE U J00pOXKeraTelbHOe
OTHOIIICHHE K APYrOMY YEIIOBEKY, €r0 MHEHHIO, MUPOBO33PCHHUIO;

— pa3BUTHE KOMIIETEHIMH COTPYAHHYECTBA CO CBEPCTHUKAMH, IETbMU MJIAJIIEr0 BO3pacTa,
B3POCTBIMH B 00pa30BaTebHON, OOIECTBEHHO IOJIE3HOHN, yU4eOHO-UCCIE0BATEIbCKON, TPOSKTHOU H
IPYTUX BUAAX ACSITETHLHOCTH.

—  MHpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKH, 3HAYHMMOCTHU
HAyKH, TOTOBHOCTh K HAY4YHO-TEXHMYECKOMY TBOPYECTBY, BJaJleHHUE IOCTOBEPHON HHQOpManueil o
MEPEOBBIX JOCTIKCHUSX W OTKPBITUSX MHPOBOH M OTEYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HaHUAX 00 YCTpoicTBE MHpa 1 00IIeCTBa;

— TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE caMOOOPa30BaHUIO, HA MPOTSKEHUH
BCEHl JKM3HM; CO3HATENBbHOE OTHOIIEHHE K HENpPEpPHIBHOMY OOpPa30BaHHIO KaK YCIOBHUIO YCIIEHUIHON
po¢eCCHOHAIIBHON U 00IIIECTBEHHOU JIeATEILHOCTH;

— OCO3HaHHBIN BBIOOp Oyaymiel mpodeccuu Kak MyTh W CIOCOO peanu3anuud COOCTBEHHBIX
KU3HCHHBIX TJIAHOB;

—  TOTOBHOCTH OOYYaIOLIMXCS K TPYAOBON MPO(PECCHOHATBHON EATENbHOCTH KaK K BO3MOXHOCTH
YUYaCTHS B PEHICHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIICHAITMOHAIBHBIX TPO0IeM;

—  TOTPeOHOCTh TPYOUTHCS, YBAXKEHHE K TPYAYy U JIOASIM TPYAa, TPYAOBBIM JOCTHUKCHHSIM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIIEHUE K Pa3HBIM BUIaM TPYIOBO e TETLHOCTH;



— TOTOBHOCTH K CaMOOOCITYXXHBAHHIO, BKJIIOYas OOyYeHHE U BBIIOJHCHHE JIOMAIIHHX
0053aHHOCTEH.

—  (usHUeCKoe, IMOIUOHAIBHO-TICUXOJOTUYECKOe, COIMALHOE OJIaronoiiydne OOYyJaroluXcs B
KU3HH 00pa30oBaTCIIbHOM OpraHM3allMK, OIIYIICHHWE JICThbMH O€30MaCHOCTH M ICHXOJOTHYECKOIrO
KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.

CopepraHue yuebHOro npeamera, Kypca

JluHusi An2ebpa

1. MoBTOpeHue Kypca anre6pbl U Hayan maTeMaTuyeckoro aHanusa 10 knacca

2. MpousBogHas U ee reoMeTpPUYECKUN CMbICI1
OnpepgeneHne npounssogHon. NpounssoaHasa cteneHHon dyHkumn. Mpasuna
andpdepeHumpoBaHns. MNpons3BoaHbIE HEKOTOPLIX dNEeMEHTaPHbIX PYHKUMA. [[eomMeTprnyecknin

CMbICJT MPON3BOLAHOWN.
OcHoBHas uenb — BBECTU NOHATUE I'IpOVI3BO,EI,HOI7I; Hay4nTb HaxXxoaAnTb NPON3BOAHbIE C MOMOLLbIO
/J,I/I(b(bepeHLl,l/IPOBaHI/ISI; Hay4ynTb Haxo4uTb ypaBHEHNe KacaTeslibHOMN K Fpa(*)I/IKy d)yHKLl,VII/I

3. MpumeHeHMe NPoM3BOAHOM K uccnegoBaHUo PyHKLMN

BospacTtaHue n ybbiBaHne yHKLMN. IKCTPEMYMbI pyHKLMN. Hanbonbluee n HaumeHblLee 3HaYeHne
dyHKUmK. MpomnsBoaHas BTOPOro Nopsiaka, BbIMyKNOCTb M TOYKM nepermba. MNoctpoeHne rpacdmkoB

PYHKLMNA.

OcHoBHas uenb — NokasaTb BO3MOXXHOCTM MPOM3BOAHON B UCCIeA0BaHNN CBOMCTB (OYHKLNIA 1

NOCTPOEHMN UX rPadOMKOB .
4. WuTerpan

MepBooGpasHas. MpaBuna HaxoxaeHus nepoobpasHbix. Mnowaab kpMBonuHenHow Tpaneuun. MHTerpan u
ero BbluMcneHve. Boluicnerve nnowagei curyp ¢ noMoLLbto nHTerpanos. MNpumeHeHe Npon3BoAHOM U
VHTerpana anst peleHusi usnyeckmx 3agau.

OcHoOBHasi Liernb — 03HAKOMUTb C NOHATMEM UHTErpana n MHTErpupoBaHMeM Kak onepauuen, obpaTHon
andpepeHUMpoBaHUIo.

5. KombuHaTopuka

Mpaeuno npounssenerus. NepectaHoBkn. PasmelleHnsi 6e3 noBTopeHnin. CoveTtaHnsi 6e3 NOBTOPEHWU U
OG1HOM HbtloTOHa.

OcHoBHasi LUenb — pa3BuTb KOMOMHATOPHOE MbILLSIEHNE YYaALLMXCS; O3HAKOMUTb C TEOPUEN COeaNHEHUI (KaK
CaMOCTOSITENbHBLIM Pa3genom MaTeMaTVkv U B AanbHENLLIEM — C anmnapaTtoM peLleHnsi BEPOSITHOCTHBLIX
3apad); obocHoBaTb chopmyny GuHoma HbloToHa.

6. dnemMeHTbI TEOpPUM BEpOATHOCTEN
BeposiTHOCTb coObITMA. CnoXeHne BepOATHOCTEN. BepoATHOCTb Npon3BeeHNsi HE3aBUCUMBIX CODbITUI.

OcHoBHas uenb — C(bOpMVIpOBaTb NOHATUNE BEPOATHOCTU cnyqa|7|Horo HEe3aBUCUMOTrO COObITUS; Hay4nTb
pewatb 3agadn Ha NnpuMeHeHne TeopemMbl O BEPOATHOCTU CyMMbl 1IBYX HECOBMECTHbIX cobbITuiA 1 Ha
HaxoxaeHmne BepoATHOCTU npon3seaeHnAa AByX He3aBUCUMbIX COObLITUIA.

7. Utorosoe noBTopeHue. PeweHne 3agav

JluHusi [eomempusi

O6BbembI Ten .



O6bem npsimoyronbHoro napannenenunega. O6bembl NPAMon NpuamMbl U uunuHapa. O6bembl HakNoOHHON
npu3Mbl, TMpamuabl 1 koHyca. Ob6bem wapa v nnotagb cdepbl. OObeMbl LLAPOBOro CErMeHTa, LWapoBOro
CMosi U LWIapoBOro cekTopa.

OcHoBHas Lenb — BBECTU MOHATUE 0Obema Tena u BbIBECTU (*)OpMyJ'IbI Anst BblMUCNEHNs 06beMOB
OCHOBHbIX MHOIOrpaHHMKOB U KPYTITibIX T€J1, U3y4EeHHbIX B KypCe CTEPEOMETPUN.

BekTopbl B NpoCTpaHCTBe.

lNoHaTne BEKTOpa B NPOCTPaHCTBE. CnoxeHune n BblMUTaHNe BEKTOpPOB. YMHOXeHne BEKTOpa Ha 4uncro.
KomnnaHapHue BEKTOpPbI.

OcHoBHasi Lenb — 3aKpenuTb U3BECTHbIE yYalMMCcsi U3 Kypca NiaHUMETPUM CBEAEHNS O BEKTOpaX U
NEeNCTBUAX Hag HAMW, BBECTM MOHATME KOMMMaHapHbIX BEKTOPOB B MPOCTPaHCTBE U pacCMOTPETb BOMPOC O
pasnoXxeHun Nboro BEKTopa rno TPem AaHHbIM HEKOMMaHAaPHbLIM BEKTOpaM.

MeTop KoopAuHaT B NPOCTPaHCTBe. OBuxeHus

KoopaunHaTbl TOYKM 1M koopAMHaThl BekTopa. CkansipHoe npouseBedeHne BEKTOPOB. YpasHeHUe nmiockocmu.
OevxeHus. lNpeobpasosaHue nodobus.

OcHoBHasi Lenb — ChOPMUPOBaTbL YMEHWE YHaLLMXCS NMPUMEHSITb BEKTOPHO — KOOPAMHATHLIN METOZ K
PeLUEeHNto 3aay Ha BblYMCTIEHME YITIOB MeXAY NPAMbIMU U MIIOCKOCTSMU U PACCTOSIHUN MeXAy ABYMS
TOYKaMW, OT TOYKMN O MIIOCKOCTMU.

UTtoroeoe noBTopeHune. PewleHne 3agav .

Bcero yacos KoHTponb
Ne Tema
1 | NMosTopeHme Kypca 10 Knacca 6 1
2 | MpousBoaHasa 1 ee reoOMeTPUYECKMIA CMbICA 20 1
3 | MpumeHeHMe NPOU3BOAHON K UCCNen0BaHMIO 10 1
YHKUMM
4 | BeKtopbl B NpoCTpaHCTBE 10 1
5 | MeTtopg KoopauMHaT B NPOCTPaHCTBE 14 1
6 | UHTerpan 10 1
7 | O6bémbl TEN 22 1
8 | KombuHaTopurKa 5 -
9 | dnemeHTbl TEOPUM BEPOATHOCTEN 6 -
10 | Cratuctmnka 4 1
11 | YpaBHeHMA 1 HepaBeHcTBa. CUCTEMbI YPaBHEHWI U 10 1
HepaBeHCTB
12 | NMoBTOpeHue 19 2
Bcero 1364 11y




TemaTuueckoe IIAHUPOBaHUE

C YKAa3aHUEM KOJIHYECTBA YaCO0B HA OCBOCHHUEC KaXKI0# TeMBbl.

Paspgen | Konu
yecr
. XapaKrepucTMKa OCHOBHbIX
BUAOB AEATE/IbHOCTU

yaco

B Ha

ocBo | Tema ypoKa

eHue

KaXk

poi

Tem

bl

foemo |1 MokasaTenbHasa ¢yHKLMA Pewartb npocrenwme nokKasaTe/ibHble "
peHue norapudmuyeckme ypaBHEHMA W HepPaBEHCTBa, a
Kypca TaKXe YpPaBHEHWs WM HepaBeHCTBA, cBoAAlMEcA K
10 nocnegHMm nNpu NOMOLUM 3aMeHbl HEM3BECTHOIO
Knacca

(6 4.)

1 Norapudmmnueckan GyHKUUA BbinonHATE  nNpeobpasoBaHus  sorapudPpmmyeckmnx
BblpaxeHMn. o  rpaduky  norapmdmuyeckoi
dYHKUMM ONUCbIBATb €€ CBOMCTBA.

1 TpuroHomeTpuyeckme Gopmybl Pewatb npocrenwme TPUrOHOMETPUYECKUNE
BblParKeHMA, a TaKKe ypaBHEeHWs, cBogalmeca K

1 TpuroHomeTpuyeckme ypasHeHns NpoCTEAWMM MPU MOMOLLM 3aMEHbl HEWU3BECTHOTO,
OAHOpPOAHbIE ypaBHeHus. MpumeHATb BCe
M3yYyeHHble  CBOMCTBA WM  cnocobbl  pelweHus
TPUTOHOMETPUYECKUX YPABHEHUN

1 MoBTOpeHMe reomeTpum Mepeuncnatb OCHOBHble GUrypbl B MpoOCTpaHCTBe (
TOYKA, NPAMAA, NAOCKOCTb), pewaTb 3aZ4ayn Ha
nocTpoeHune ceyeHui TeTpasgpa 7
napanfenenunena Ha YepTelKe; pewwaTb 33[a4M Ha
BblUMC/IEHME U  [0Ka3aTesIbCTBO, CBA3aHHble C
nepneHaNKYAAPHOCTbIO NPAMOW U NIOCKOCTMU.

1 BBOAHAaA KOHTPO/bHaA paboTa

Mpouss | 2 Mpeaen nocneaoBaTeNbHOCTU O6bACHATL  UANOCTPUPOBATL  MOHATME nNpeaena
00Hasn dYHKLUMM B TOYKe. [lpMMeHATb CBOMCTBA Npeaenos,
u ee HenpepbIBHOCTb  QYHKLMU, BbIMUCAATE  MNpeaensl

ceome




mpuyec dYHKUMN.
Kuli
cmbicn
/204/
Cymma b6ecKkoHe4YHom MpumeHATb CBOWCTBA MNpPeAenoB, HENPepbIBHOCTb
reomeTpUYeCcKon Nporpeccuu bYHKLMWN, BbIUUCAATD Npeaenbl GYHKUMK.
Mpeaen GyHKUMM
OnpepeneHne Npon3BOAHOM HaxoguTb  MrHOBEHHYIO  CKOPOCTb  W3MEHEeHMA
bYHKLMN. Bbluncnatb npupalleHne GyHKLMM B TOUKeE.
HaxoauTb npegsen oTtHoweHua A x / A y. 3HaTb
onpegeneHne NpomsBoaHOM GYHKLUMK.
MpounsBogHan cteneHHOW GyHKLMMU
Mpasuna anddepeHUnpoBaHus BbluncnsaTb 3HayYeHWe npomsBoAgHOM YHKUMKM B
ToyKe. Wcnonb3oBaTb  npaBufia  BbIYMC/IEHUA
npoussogHon. HaxoauTb nNpPOM3BOAHbIE CYMMbI,
pa3HOCTU M NpounsBeaeHna Asyx GYHKUMNA, HAXoaUTb
NPou3BOAHYKO YacTHOro. HaxoauTb npousBoAHbIe
anemeHTapHbiX OGYHKUMWA. HaxoauTb NpousBoaHYyHO
CNOXKHOM QYHKLNN.
Mpon3BoaHblIe HEKOTOPbIX
anemeHTapHbIX YHKUMI
feomeTprUyecKunin cmbich
Npon3BOAHOM
BbluncneHne npon3BoaHbIX
KoHTponbHasa paboTa Nel no teme
«MpownssogHan 1 ee
reomeTPUYECKUA CMbICA»
Mpume Bo3spacTtaHue n ybbiBaHMe GyHKUMM HaxoauTb TOYKM MUHUMYMA U MAaKCUMyMa QYHKUUN.
HeHue HaxoguTb Hambosnbliee M HauMMmeHbllee 3HayeHue
npouse JYyHKUMM  Ha  oTpe3ke.  HaxoguTb  yrnosoM
o0dHoil KO3pdMUMEHT KacaTenbHon K rpaduky ¢GyHKUUKM B
TOYKe C 3afaHHoin abcumccoit x 0. 3anucbiBaTtb
K o
ypaBHEHWE KacaTeNbHOM K rpaduKky  PyHKUUMN.
uccned MPUMEHATb NPOU3BOAHYIO ANA  NPUBAMMKEHHbIX
06aHuU BbluMCeHMIA. HaxogMTb NPOMEKYTKM BO3PACTaHUS U
1o ybbIBaHUA GYHKLMMU.
thyHKY
uu

/10y4/




IKCTpeMyMbl GYHKLMK

MpumeHeHWe NPOU3BOAHOM K
NOCTPOEHMUIO rpadUKOB PYyHKLUN

Haunbonbliee n HaMmeHbluee
3HauyeHnA GyHKUMK

BbInyKnocTb rpaduKa GyHKLMN,
TOYKM nepermba

KoHTposbHaa paboTa N22 no teme
«MpuMeHeHMe NPON3BOAHOM K
ncenefoBaHuo GyHKUMM»

[oKasbiBaTb, YTO 3a4aHHAA GYHKLMA BO3PACTAET UK
ybbiBaeT Ha 3afaHHOM nNpomexyTKe. HaxoauTb
Hanbo/bliee N HaMMeHbLLEee 3HaYeHUe GYHKLUN.
HaxoauTb BTOPYO MPOM3BOAHYID W  YCKOpeHue
npouecca, ONUCbIBAEMOro npu nomoLm Gopmynbi.

NccnepoBatb GYHKLMIO C MOMOLLbIO NPOM3BOAHON U
cTpouTb ee rpaduK. MpUMeEHATb NPOU3BOAHYIO MpPU
PELIeHUN TeOMETPUYECKUX, PUBUYECKUX WU APYTrUX
3a4au.

Bekmo MoHATMe BeKkTOpa Kak onpegensetca BeKTOp; PopmynnpoBatb U
pol 8 [OKa3blBaTb YTBEPXKAEHUA: O  CYMMbl M Pa3HOCTU
npocm [OBYX BEKTOPOB, O NPOU3BEAEHMN BEKTOPA HA YMCNO
paHcm
ee
/104/

PaBeHcTBO BEKTOPOB

CnoxeHue 1 BblMMTaHUE BEKTOPOB

CymMma HECKONbKUX BEKTOPOB

YMHOeHMe BEKTOpa Ha YUCN0

KomnnaHapHble BEKTOPbI

MpaBuno napannenenvnesa 3HaTb pas/ioXKeHMe BEKTopa Mo Tpem

HEKOMMAaHAPHbIM BEKTOPam , NPaBuao

PasnoxeHne BeKTopa no Tpem napannenenunena

HEeKOMM/IaHapPHbIM BEKTOPam

PeweHwue 3agau

KoHTposibHana paboTa N23 no teme «

BeKTOpbl B NPOCTPaHCTBEY
Memoad MpamoyronbHaa cuctema KoopauHaT | OB6bACHATb, KaK BBOAUTCA MPAMOYroabHAaA  cucTema
Koopou KooOpAnHaT B MPOCTPAHCTBE, KaK onpeaenarTca
Ham 8 KOOPAMHATLl TOYKM W KAK OHWM HA3bIBAlOTCA, KakK
npocm onpeaenawTca KOOpAMHaTbI BEKTOP3;
paHcm dopmynmMpoBaTb WM [0KasblBaTb YTBEPKAEHMA: O

KOOpAWnHaTax CyMmbl U Pa3HOCTU OBYX BEKTOPOB, O




ee KoopanHaTbl BEKTOpa KOOpAMHATax MPOM3BEAEHUS BEKTOpPa Ha 4MUC/O, O
Aeuxce CBA3WM  MeXay  KoopauHaTamu BEKTOpa MU
Husa/14 CBA3b MeXKAY KOOpAMHATaMM KOOpAMHATaMM €ee KOHLA W Hayana; BblBOAUTL M
4/ BEKTOPOB M KOOPAMHATAMM TOYEK Mcnonb3oBaTb MNpU  peweHuMn 3agady  dopmynbl
KOOpAMHAT cepeauHbl OTpe3Ka, AJIMHbI BEKTopa WU
MpocTeniune 3a1a4M B KOOPANHATAX | paccTOAHUA MEXKAY ABYMA TOYKaMM; BbIBOAUTD
ypaBHeHWe cdepbl AaHHOrO paguyca C LEHTPOM B
Yron mexay BeKTopamu AAHHOW TOYKE
CkanAapHoe npounsBeaeHme BEKTOPOB ObbAcHATb, Kak  onpefenseTca  yron  mexay
BEKTOpPaMU; dopmynmpoBatb onpeaeneHue
BbluMcneHune yrnos mexay
CKaNApHOro NPon3BeAeHNA BEKTOPOB;
NPAMbIMWU U MNNOCKOCTAMM
dopmynMpoBaTb M [0Ka3biBaTb YTBEPXKAEHUA O €ro
LeHTpanbHas cummeTpusn .
CBOMCTBaX; OOBACHATb, KaK BbIYUCAUTb YIOA MeXAy
OceBasa cummeTpus OBYMA MPAMbIMK, @ TaKKe Yroa Mexagy npamon u
MAOCKOCTbIO, WCMO/Ib3ysl BbIPa*KEHUE CKaNAPHOro
3epKanbHas CUMMETPUS
npousBeLeHMA BEKTOPOB 4Yepe3 WX KoopauHaTbl;
MapannenbHbli nepeHoc NPUMEHATb BEKTOPHO-KOOPAMHATHBLIN MeToh npu
peweHnn reomeTpuyecknx 3agady. O6bACHATb, 4TO
KoHTposbHana paboTa Ne3 no teme
TaKoe OTobpaXkeHMe MNpoCcTpaHCTBA Ha cebs u B
«MeTog KoopanHar B
KaKOM C/lydae OHO  Ha3blBAeTCs  ABUMKEHMEM
NPOCTPaHCTBE»
NPOCTPaHCTBa; OBBACHATb, UTO TAaKoe LEeHTpanbHas,
oceBasi, 3epKasbHas CUMMETPUS M NapaniesbHbli
nepeHoc, 060OCHOBbLIBATL YTBEPXHKAEHMA O TOM, YTO
3TK oTobparkeHns MPOCTPaHCTBA Ha ceba ABnsAoTCA
OBUKEHUAMW; NPUMEHATb ABUMKEHMUA MPU pPeLleHUmn
reomMeTpuyecKkux 3agau.
Unmez2 MNepBoobpasHas MNpuMmeHsTb onpeaeneHne NnepBoobpasHoOM U
pan HeonpeaefeHHOro UHTerpana.
/104/

MpaBuaa HaxoXAeHUs
nepBoobpasHbIX

Mnowaab KPUBOMHENHOM
Tpaneuuu

BbluncneHune UHTErpanos

BbluncneHue naowaaei c NoOMoLLbio
UHTErpanos

KoHTposbHana paboTa Ned no teme
«NHTerpan»

HaxoanTb nepBoobpasHbie 31eMeHTapHbIX GYHKLUNA,
nepsoobpasHbie f(x)+g(x), kf(x), f(kx+b).

BbluncnaTb NowWanb KPUBOAUHENHOW Tpanewumu,
NCMONb3YyA FTEOMETPUYECKNI CMbICA OnpeaeneHHoro
WHTerpana,

BbIYUCAATb ONpeaeNeHHbI MHTErpan Npu NOMOLLM
dopmynbl HbtoToHa-/lenbHuua. MprMmeHATb CBOMCTBA
onpeaeneHHoro nHTerpana




O6vém
bl men

/ 224/

MNoHAaTMe unnmuapa. Noowasb
NOBEPXHOCTU UMANHAPA

O6bACHATD, YTO TaKoe LUAMHAPUYECKAS
NoBepXHOCTb, ee 0bpasyoLLas U OCb, KaKoe TeNo
Ha3blBaeTCA LMNMHAPOM M KaK Ha3blBalOTCA ero
3/1EMEHTbI, KaK NoNYYUTb UMAUHAP NYyTEM BpaLLEHUA
NPSMOYTro/IbHUKA; U306pakaTb UMAMHAP U ero
cevyeHue NAOCKOCTbIO, NPOoXoasLLei Yepes ocb U
NAOCKOCTbIO, NepneHaMKYNAPHOM OCU; OOBACHATS,
YTO ABNAETCA NJoLWaabio GOKOBON NOBEPXHOCTH
UMAMHAPA U BbIBOAUTb GOPMY/Ibl ANS BbIYUCIEHUSA
naowaam 60KoBo 1 nosHon 59 MoHsaTHe uMAnHApPa
1 60 MNnowaab NOBEPXHOCTU LUAMHAPA 2
NOBEPXHOCTM UUANHAPA; PeLWaTb 3a4a4M Ha
BblUMC/IEHME N AOKA3aTE/IbCTBO, CBA3AHHbIE C
UUAMHAPOM.

KoHyc
Mnowaab NOBEPXHOCTU KOHYCA

YceyeHHbI KOHYC

Cdepa 1 wap

PeweHwne 3apau

O6bACHATb, UTO TaKOe KOHMYECKaa MoBEepPXHOCTb, ee
obpasylowme, BepwMHa WM OCb, Kakoe Tesno
Ha3blBaeTC KOHYCOM W KaKOBbl €ro 3/1€MeHTbl, Kak
NONy4nUTb KOHYC MyTEM BpaLLEHMA NPAMOYrO/IbHOIo
TpeyrosbHWKa, M306paykaTb KOHYC U ero ceyeHus
MAOCKOCTbO, MPOXOAALLEN Yepe3 OCb M NIOCKOCTbIO,
nepneHaAMKYNApPHON K  OCU; O0OBACHATb, 4TO
NpUHMMaeTca 3a naowanb OGOKOBOM NOBEPXHOCTU
KOHyca, W BbIBOAUTb GOPMYbl ANA BblYMCIAEHUA
naowanen 60KOBON M MNOSIHOM MNOBEPXHOCTU KOHYCa;
06DBACHATb, KaKoe TeNo Has3biBaeTcA YCeYEHHbIM
KOHYCOM M KakK €ero mno/iyuintb NyTem BpaLLEHMSA
NPSAMOYro/NbHOW Tpaneuuu, BbIBOAUTb dopmyny Ana
BblUMC/IEHMA  naowaan O6OKOBOWM  NOBEPXHOCTU
YCEUYEHHOro KOoHyCa; pellaTb 3a4a4M Ha BblYMC/IEHUe
N A0Ka3aTe/bCTBO, CBA3AHHbIE C YCEYEHHbIM KOHYCOM
N KOHYCOM.

dopmynvpoBaTte onpegeneHua cepbl M Wapa, UX
LLeHTpa, paauyca, AMaMeTpa; UccnefoBaTb B3aMMmHoe
pacnonoxeHve cdepbl M MAOCKOCTM K coepe,
dopmynnposatb onpegeneHne KacaTesIbHOM
NNOCKOCTM K cdepe, popmMynMpoBaTb M OOKasblBaTb
TEOpeMy O CBOWCTBE M MNpU3HaKe KacaTenbHOW
NNIOCKOCTU; OMpPeaenaTb, YTO ABAAETCA NJIOLWAAbH0
cdhepbl U KaK OHa BbipakaeTca Yepes pagmyc; pewwaTtb
npocTble  3ad4ayun, B  KOTOPbIX  UrypupytoT
KOMOWHALMN  MHOTOrPaHHUKOB W Ten BpalLeHus
.MCNOMb30BaTb KOMMbIOTEPHbIE MPOrpaMmbl  Npu
M3y4YeHUN NOBEPXHOCTEN U TeN BPaLLeHus.




MoHATUe obbema. O6bem

NPAMOYroabHOro napannenenunneia

O6bem npsmol NPU3Mbl n
UMANHAPA
O6bem HAK/JIOHHOM NpPU3Mbl,

nnpamunabl, KOHyCa

O6bem wapa 1 naowagb coepol

PeweHwne 3apay

KoHTponbHasa paboTa N26 no teme
«O6BEMDI TENN

O6'bFICHFITb, KaK U3mepAarTca 0bbembl TEen, npueoaA

aHanornto C N3ImepeHnem HﬂOU.La,D,Eﬁ

MHOTFOYro/IbHUKOB;  popmMynMpoBaTb  OCHOBHblE

CBOﬁCTBa 06'b6MOB n BbiIBOOAUTbL C UX NOMOLbIO
dopmyny
napannenenunena.

obbema NPAMOYTro/ibHOIro

dopmynunpoBaTb M AOKa3bIBaTb TeOpeMbl 06 06beme
NPAMOMA NPU3Mbl U UMAMHAPA; pelaTb 3adayu,
CBA3aHHbIe C BblYMCAEHUEM 06bEMOB 3TUX Te.

BbIBOANUTb MHTErPanbHYO GopMyny ANA Bbl4UCAEHNA

06BEMOB T/ M A0Ka3bIBaTb C €€ NMOMOLLbH TEOPEMBI
06 06beme HaKNOHHOM NPU3MbI, MMPaMUabI, KOHYCa;
BbIBOAUTL HOPMY/Sbl  ONA BblYMC/IEHUS 06bEMOB
yCceuyeHHOW NMpamMuabl U yCeYEHHOro KOHyca; peLlaTtb
3a/a4M, CBA3aHHble C BbluMCAEHMEM 06bEeMOB 3TUX
Ten.

dopmynunposaTb M AOKA3bIBaTb TEOPEMY 06 obbeme
Lapa v c ee NOMOLLbIO BbIBOAUTL GOpMyy NaoLaan
cdepbl; pelwaTb 3a4a4M ¢ NpUMmeHeHnem dopmyn
06bEMOB PasNNYHbIX TEN.

Komb6u Mpasnno npounsseneHun OnepupoBaTtb Gopmynamm AnA Yncna NnepectaHoBOK,
Hamop pasmeLLeHni, CoYeTaHN.
UKa
/54/
MNepecTaHOBKM
PasmelteHuns
CoueTaHua 1 Ux ceomncTea
BbrHOM HbloTOHA MpumeHaTb popmyny BuHoma HbloToHa,
NONb30BaTbCA TPeyronbHUKOM Mackana ana
peleHmns 3a4a4 0 6BUHOMMANbHBIX KO3dDULMEHTaX.
Aneme CobbiTna MprBOAMTL NPUMEpPDI CIYYAUHbIX BEMYMH (Y1CNO
Hmeol YCMNEexXoB B CEPUM UCMbITAHWUI, YNCNO NOMBITOK NpU
meopu yragblBaHWM, pasmepbl BbIMTPbILLA AW NpUbblan B
u 3aBUCMMOCTM OT CNyYaiHbIx o6cToATeNbCTB). MMeTb
eepos npeacraBaeHne 0 3aKoHe 6oNbLINX Yncen And
mHocm nocneaoBaTeNbHOCTU HE3ABUCUMBIX CIYYaNHbIX




Be/INYUH. Bblumcnatb BEPOATHOCTb NONYyYEHUNA K
ycnexoB B UCMbITaHUAX EepHynnM C HEPABHbIMU

y
/64/ napameTpamu p, q.

KombuHauum cobbituii

MpoTuBononoxKHoe cobbiTne

BepoATHOCTb cObbITUA

CnoskeHune BepoATHOCTEM

Hesasucnmble cobbiTuA

YMHOXeHMe BEPOSATHOCTEN

CraTtncTnyeckasa BepoATHOCTb
Cmamu CnyyaliHble BEANYMHDI MoHMMAaTb TaKMe NOHATUSA KaK C/ly4aliHble BE/INYMHBI,
cmuka Mepbl pa3bpoca U NPUMEHATb UX NPU PeLLEHUN

3ajay

/44/

LleHTpanbHble TeHAEHUNN

Mepbl pa3bpoca

KoHTponbHana paboTa No7 no teme

«KombuHaTopuKa. InemeHTbl

Teopuun BepoATHocTel. CTaTUCTUKa»
YpasHe PaBHOCUIBHOCTb YPaBHEH WA MpmeHATb onpegeneHue pPaBHOCUbHbIX
HUa U ypaBHEeHU  (HepaBeHCTB) U  npeobpasoBaHus,
Hepaee npusBoAsAWME AaHHOE ypaBHeHMe (HepaBeHCTBO) K
Hcmea. paBHOCUNbHOMY npu peleHnn ypaBHeHUN
Cucme (HepaBeHcTB).  YcTaHaBAMBaTb  PABHOCWJIBHOCTb
mbl YypaBHEHUi (HepaBeHCTB)
ypasHe
Huiiu
Hepaee
HCcme
/ 104/

Obuwume MeToapbl peleHuns

ypaBHEHW

PelweHne HepaBeHCTB C OAHOM
nepemeHHom

YPaBHeHMﬂ N HEepaBeHCTBa C ABYMA
nepemeHHbiMmn.

PewaTb HepaBeHCTBa Npu NOMoLKMN PaBHOCU/IbHOCTH
Ha MHOXecTBax. PelwaTb HeCTporme HepaBeHCTBa.
3HaTb onpeageneHne paBHOCUNbHbLIX CUCTEM




Cuctembl ypaBHeHUI

YpPaBHeEHUI, NnpeobpasoBaHua, NPUBOAALLME AAHHYIO
CUCTEMY K PaBHOCUNbHOM. PelwaTb cuctemsl
YPaBHEHUI NpY NOMOLLM Nepexona K paBHOCUIbHOM

cucteme.
3apayun c napameTpamm
KoHTponbHaa pabota Ne8 no Teme
«YpaBHeEHUA U HepaBeHCTBa
Moemo JleiicTBUTEIBbHBIC YHCTIA BbINONHATE  BbIMUCNEHWA C  AENCTBUTENIbHbIMU
peHue yncnamm (TouHbIE n NPUBNUMKEHHDIE),
npeo6pa3oBbIBATb YNC/IOBbIE BblpaXKEHUA.
/194/

Yucnosble GpyHKLMM

TpuroHomeTpuyeckme GyHKLUN

dopmynuposatb  onpegeneHve  GyHKUMKU,  ee

rpaduka. Ncnonb3oBaTtb onpegeneHus
3/IeMEHTapHOM, OrpaHMYEeHHOM, YETHOW, HEYEeTHOW,
nepuoauyeckon, BO3pacTaloLLen, ybbiBatoLlen
bYHKLUMM ana nccnegosanma yHKumin. Uccneposatb

bYHKLMN 3n1eMeHTAaPHbIMM CPeACcTBaMM.

TpUroHOMeTpUYecKme ypaBHeHNA

MNpeobpasoBaHue
TPUTOHOMETPUYECKMX BblpaKeHW

PewaTtb npocrenwme TPUrOHOMETPUYECKUNE
BblParKeHMA, a TaKKe ypaBHEHWs, cBogalmeca K
NPOCTENLIMM MPU MOMOLLM 3aMeHbl HEWU3BECTHOTO,

OAHOpPOAHbIE YPaBHEHUA.

MNpounssogHasn

HaXO,EI,MTb npon3soaHble CYMMbI, Pa3HOCTH n
byHKUMA,
npon3BogHyO 4YacCTHOTrO. HaXO,CI,MTb npoun3sogHble

npoun3sseneHnA ABYyX HaXo4auTb

3N1eMeHTapHbIX GYHKUMNA.

MprMmeHeHe NPOU3BOAHOM

MHorouneHsbl

HaxoauTb NPOMEXYTKM BO3pacTaHus M yb6biBaHUA
dyHKUMKM,  [lOoKasbiBaTb, YTO 33afaHHasA QyHKLMS
BO3pacTaeT UM ybbiBaeT Ha 3a4aHHOM MPOMEIKYTKeE.
HaxoanTb Haubosbliee M HaMMeHbllee 3HauyeHue

dYHKUMM

CreneHn un  KopHW. CTreneHHble
bYHKLMU

BblumcnaTb cTteneHun C pPaunoHaibHbiIMU
nokasatenamu. [IpMmeHATb CBOWMCTBA CTEMeHu C
paunoOHaIbHbIM MOKasaTenem npu npeo6pasoBava|

YNCNOBbLIX N 6yKBEHHbIX Bblpa)-KeHVII‘;I.




MokasaTenbHaa 1 norapudmmyeckas
dYHKUMM

Pewatb npocreiwme NoKasaTe/ibHble n
norapudmuyeckme ypaBHEHMA W HEpPaBEHCTBa, a
TaK)e YypaBHEeHWA W HepaBeHCTBa, CBOAAWMECA K

nocaesHUM NpM NOMOLLM 3aMEHbl HEU3BECTHOTO

MNepBoobpasHas U uHTerpan

MpUMeHATb  onpegeneHve  nepBoobpasHoW U

HeonpeaesieHHOro MHTerpana. BbluMcnATb Naowaab

KPUBOJIMHENHOM Tpaneuun, Mcnonb3yA

reoMeTpMUYECKMn CMbICA ONpeaeneHHOro UHTerpana,

YpaBHeHuA 1 HepaBeHCTBA

Cuctembl ypaBHEHWNI N HEPABEHCTB

PewaTb paumMoHasbHble YypaBHEHUA U UX CUCTEMDI.
MpumeHATb pasnnyHble MNPUembl pelleHnsa Lenblx
YPaBHEHWIA:

anrebpanyecknx pasnoXeHne  Ha

MHOXUTeNn, Nno4CTaHOBKa.

dnemeHTbl MaTeMaTHyecKomn

CTaTUCTUKM, KOM6VIHaTOpVIKVI n

TEopUN BEPOATHOCTEN

Bbluncnatb  BEpPOATHOCTb cobbITHI pas3nin4yHoro

YPOBH#A

MNToroBas KOHTPOAbHasA paboTa

AHaNM3 KOHTPOIbHOW PaboThI.
NTorosbln ypoK




Kputepum oueHkun 3HaHMﬁ, yMGHMﬁ U HAaBbIKOB y4alnXca N0 maTtemMmaTukKe.

1. Conepxanue 1 00beM MaTepuaa, MOAJIEKAIIETO IPOBEPKE, OMPEIEIIIETCS
nporpammoii. [Ipu mpoBepke yCBOCHHsI MaTepralia Hy»KHO BBISIBISTH TIOJTHOTY, POYHOCTh
YCBOCHHUS YYalIUMUCS TEOPUH U YMEHHUS IPUMEHSTh €€ Ha NMPAKTUKE B 3HAKOMBIX U
HE3HAKOMBIX CUTYaIUsX.

2. OcHoBHBIMU (hOpMaMU IPOBEPKHU 3HAHUHN M YMEHHUI ydaluxcsl 10 MaTeMaTHuKe
SBJISIIOTCS MUCbMEHHAsi KOHTPOJbHAsE paboTa M YCTHBIM OIMpOC.

[Ipu orieHKe MUCHMEHHBIX U YCTHBIX OTBETOB YUUTENb B IEPBYIO OYEPEb YUUTHIBAET
NOKa3aHHbIC yYallUMUCS 3HaHUS U yMeHus. OIeHKa 3aBUCUT TaKXKe OT HAIWYHS U XapaKTepa
MOTPEIIHOCTEN, JOMYIIEHHBIX yJalllUMUCS.

3. Cpenu mOrpenHOCTe| BEICTSIOTCS OMMOKY U HeloueThl. [lorpemHocTs cunraercs
OIIMOKOI, ec’IM OHAa CBUJIETENHCTBYET O TOM, UTO YUCHUK HE OBJIAJIE]l OCHOBHBIMU 3HAHUSIMU,
YMCHHSIMH, YKa3aHHBIMH B IIPOTPaMMe.

K HemoueTam OTHOCATCS MOTPEIIHOCTH, CBUACTENHCTBYIOIINE O HEJOCTATOYHO
MIOJTHOM HJTM HEJJOCTATOYHO IMPOYHOM YCBOCHUHM OCHOBHBIX 3HAHWU U YMEHHI WIIH 00
OTCYTCTBHUH 3HaHH, HE CUUTAIOUINXCS B TPOrpaMMe OCHOBHBIMU. HegoueTamu Takske
CUMTAIOTCS: MMOTPEIIHOCTH, KOTOPHIE HE MPUBEIIN K MCKAKEHUIO CMBICTIA MTOJTyY€HHOTO YICHUKOM
3aJJaHus WK CII0c00a ero BHIMOJIHEHHs; HEaKKypaTHas 3aluCh; HEOPEXKHOE BBIMOJIHEHUE
YyepTexa.

4. 3amaHus Ui YCTHOTO ¥ MUCHbMEHHOTO OMPOCa YYAIIUXCS COCTOST U3 TEOPETUUECKUX
BOTIPOCOB U 33j1a4.

OTBeT Ha TEOPETUUECKHI1 BOIIPOC CUUTACTCS OE3YMPEUHBIM, €CJIH [0 CBOEMY
COJICPKAHUIO TTOTHOCTHIO COOTBETCTBYET BOIPOCY, COJIEPIKUT BCE HEOOXOIUMBIC TEOPETHIECKHE
(bakThl s 000CHOBaHHBIE BHIBOJIBI, @ €TO U3JI0KEHHUE U TUChbMEHHAsSI 3aIHCh MaTEMaTHUYECKH
TPaMOTHBI ¥ OTJIMYAIOTCS TIOCIIEI0BATEIEHOCTHIO M aKKYyPaTHOCTHIO.

Perenune 3anaun cuutaercs 0e3ynpeyHbIM, €ClId MTPABUIIBHO BBIOPAH CIIOCO0
pEeIIeH s, CaMO PEIICHNE CONPOBOXKIACTCS HEOOXOAMMBIMH O0BSICHEHUSIMHU, BEPHO BBITTOITHEHBI
HY>KHBIE BBIYMCIICHUS U TIPe00pa30BaHUs, TOTy4eH BEPHBIN OTBET, MOCIEI0BATEILHO U
aKKypaTHO 3aITMCaHO peIICHHE.

5. OrueHka oTBeTa yyallerocs Npu YCTHOM M MUCBbMEHHOM OIPOCe MPOBOJAUTCS IO
NATHOAIITFHOM CHCTEME, T. €. 32 OTBET BBICTABIISIETCS OJJHA M3 OTMETOK: 2
(HEeyIOBIETBOPUTENBHO), 3 (yIOBIETBOPUTENHHO), 4 (XOpOIIO0), 5 (OTIUYHO).

6. YuuTeah MOXKET MMOBBICUTh OTMETKY 32 OPUTHHAJIBHBIN OTBET HA BOIIPOC HJIH
OpUTHHAIILHOE PEIIeHUE 3a]]a4i, KOTOPbIe CBUACTEIBCTBYIOT O BBICOKOM MaTeMaTHYECKOM
Pa3BUTHH yYallerocs; 3a pemeHne 0ojee CI0KHOM 3a/1aui WM OTBET Ha 00Jiee CIIOXKHBIN
BOTIPOC, NMPEATIOKEHHBIEC YUalIeMyCsl JOTIOJHUTEIHHO MOCIIE BBIMOJHEHUS UM 3aJaHHH.

Kpurepun omubok

K rpy0simM ommmbkam OTHOCATCS OIIMOKHU, KOTOPbIE OOHAPYKUBAIOT HE3HAHHE
yganuMucs GopmyJ, MpaBuil, OCHOBHBIX CBOWCTB, TEOPEM W HEYMEHHUE UX TPUMCHSITH;,
HE3HaHWE TPUEMOB PEIICHHS 33/1a4, pACCMATPUBAEMBIX B yUCOHHKAX, & TAK)KE BHIYUCIUTEILHBIC
OITMOKHM, €CITM OHU HE SIBIISTFOTCS OTHACKOIA;

K Herpy0bIM ommOKkaM OTHOCSTCS: TOTepsi KOPHSI U COXpaHEHUE B OTBETE
MIOCTOPOHHETO KOPHSI, 0TOpackiBaHUE 0€3 0OOBSICHEHUI OTHOTO W3 HUX M PAaBHO3HAYHEIC UM;

K HegoueTaM OTHOCSTCA: HEpalMOHAIBHOE PELICHUE, OIMCKH, HEI0CTaTOYHOCTh UIIH
OTCYTCTBHE MOSICHEHU1, 000CHOBAHUI B PEILICHUSX

OneHka yCTHBIX OTBETOB y4alllMXcsl

OTBeT OLIEeHUBAETCS OTMETKOM «5», €CIIN yUEHUK:

IIOJTHO PACKpPBLI COJIepKaHNe MaTepHrala B 00beMe, IPeayCMOTPEHHOM IIPOrpaMMOii 1
Y4eOHUKOM,



W3JIOKWI MAaTepUaj TPaMOTHBIM SI3bIKOM B OIIPEIEICHHOM JIOTHYECKOU
MOCIIE0BATEIHHOCTH, TOYHO HCIOIb3YsI MATEMAaTHYECKYI0 TEPMUHOIOTHIO M CUMBOJIHKY;

MPABUIIHLHO BBIMOJHUI PUCYHKH, YEPTEXKH, TPAPHUKH, COMYTCTBYIOIINE OTBETY;

MOKa3aj yMEHUE WLTIOCTPUPOBATh TEOPETUUECKHE MOJI0KEHHSI KOHKPETHBIMU
IIpUMepamMu, IPUMEHATh X B HOBOW CUTYAllMH IIPH BBIIIOJIHEHUH IIPAKTUYECKOTO 3a1aHNUs;

MIPOJIEMOHCTPHUPOBAN YCBOCHHE PaHEE U3YUYECHHBIX COMMYTCTBYIOIIUX BOIIPOCOB,
c(OpPMHPOBAHHOCTH ¥ YCTOHYMBOCTD UCIIOIB3YEMBIX ITPH OTPA00TKE YMEHUI M HABBIKOB;

OTBEYaJl CaMOCTOSTENIBHO 0€3 HaBOIAIINX BOIPOCOB yuuTess. Bo3MOXHBI 0/1HA - /1BE
HCTOYHOCTH IMPHU OCBCHICHUH BTOPOCTCIICHHBIX BOIIPOCOB MUJIM B BBIKJIAAKAX, KOTOPBIC YHCHHUK
JIETKO UCIPABUJI IO 3aMEYaHUIO YUUTEIIs.

OTBeT 01IeHNBAETCSI OTMETKOH «4», e/ yYeHUK:

OH YJIOBJIETBOPSICT B OCHOBHOM TPEOOBaHUSAM Ha OLEHKY «5», HO IPU 3TOM UMEET OJIUH
U3 HEJIOCTaTKOB:

B M3JI0KEHUU JOMYIIEHBI HEOObIIHNE MTPOOEIIbI, HE UCKA3HUBIINE MATEMATHUYECKOE
COJIEpKaHUE OTBETA;

JIOTYILIEHbI OJMH — JIBa HEJI0UeTa MPU OCBEUICHIUH OCHOBHOTO COJIEP:KaHUs OTBETA,
HCITPABJICHHBIC 110 3aMCYaHUIO YYUTCIIA,

JIOTyIIIEeHbI onrOKa Uiy 0oJsiee ABYX HEIOUETOB MPU OCBEIIEHUH BTOPOCTEIIEHHBIX
BOITPOCOB WJIM B BBIKJIaJIKAaX, JICTKO UCIPABJICHHBIC 110 3aMCUYaHUIO YUUTCIIA.

OT1MmeTKa «3» CTABUTCH B CICAYOMINX CIyYaaX:

HETIOTHO MJTU HEMOCIIEIOBATEIHFHO PACKPHITO COAEpKaHUe MaTepraia, HO OKa3aHo
oO11ee MOHUMaHUE BOIIPOCA U MPOIEMOHCTPUPOBAHBI YMEHUS, TIOCTATOUYHbIE TS JajbHEHIIIero
YCBOEHUS ITPOTrpaMMHOTO MaTepuaia (onpeneiaeHubie « TpeOoBaHUsIMU K MATEMaTHUYECKOM
MOJIFOTOBKE YUAIIUXCA»);

HUMCJINCH 3aTPYAHCHUS WIIN JOIMYHICHBI OILIMOKU B ONpCaAcCICHUN HOHHTI/Iﬁ,
HCIIOJIb30BAaHUH MAaTEMATUUECKOW TEPMUHOJIOTUH, YEPTEXaX, BBIKIIAKAX, UICIIPABICHHBIE MTOCIIE
HECKOJIBKHUX HABOJAAIIHUX BOIIPOCOB YUHUTCIIA,

YUEHHK HE CIIPABUJICS C MPUMEHEHUEM TEOPUU B HOBOM CUTYALIMH MPU BBITOJIHEHUHN
MPAKTUYCCKOr'o 3alaHs, HO BBIITOJIHWII 3aJaHH A 00s13aTEIBHOTO YPOBHA CJIOKHOCTHU I10 I[aHHOI\/JI
TEME;

IIPpH 3HAHUH TCOPECTUYCCKOTO MAaTCpHralia BbISIBJICHA HCJOCTATOYHAA C(i)OpMI/IpOBaHHOCTI)
OCHOBHBIX YMEHHUI U HABBIKOB.

OT1MmeTKa «2» CTABUTCH B CJAEAYIONIUX CAyUYAsAX:

HE PacKphITO OCHOBHOE COJIep KaHHe yueOHOro MaTepHana;

00HapyKEHO HE3HAHUE WJIM HETIOHMMAaHUE YICHUKOM OOJIbINeH Wi Hanbosiee BaXKHON
4acTu y4eOHOro MaTepuarna;

AONYIICHBI OIIMOKY B OMnpeaAcICHUU HOHSITI/IfI, IIpHU UCIT0JIb30BAHHHU MaTeMaTHUECKOU
TEPMHHOJIOTHH, B PUCYHKAX, UePTEKaxX U rpaduKax, B BEIKIAAKaX, KOTOPbIE HE UCIIPABICHbI
MOCJI€ HECKOJIbKUX HABOIAIINX BOTIPOCOB YUUTEIIS.

IIpu oleHMBAHMM NMHMCbMEHHBIX KOHTPOJIBHBIX PadoT 00y4AKOIIHUXCS, COCTOSIIIUX
W3 321aHMI 0083aTEJILHOI0 YPOBHS M JONOJTHHUTEIbHBIX 32JaHHI, CTABATCH CJeAyIoLue
OTMETKH:

OTMeTKa «5)» CTAaBUTCHA, €CJIM:

paboTa BBIMOJIHEHA TTOTHOCTHIO;

B JIOTUUECKHUX PACCYXKICHUSAX U 000OCHOBAaHUU PEIICHUS HET MPOOETIOB M OMNOOK;

B PEIICHUU HET MaTeMaTHYEeCKHUX OMUOOK (BO3MOXKHA OJIHA HETOYHOCTh, ONKCKA, HE
SIBJISTFOITIASICSL CIICICTBUEM HE3HAHMS WJIM HETIOHMMaHMsI Y4eOHOT0 MaTeprana), T.€. BBIIIOJIHEHO
He MeHee 90% ot Bceil paboThl.

OtMmeTKa «4)» CTABUTCHA, €CJIM:



paboTa BBIMIOJIHEHA TTOTHOCTHIO, HO 00OOCHOBAHHUS IIATOB PEIICHUSI HEIOCTATOYHBI (€CITN
yMeHHEe 000CHOBBIBATH PACCYKJIECHHUS HE SBJISUIOCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH);

JIOTYIIIEHA OJTHA OITMOKA WIIM JBA-TPU HEIOYETa B BHIKJIAIKAX, PUCYHKAX, YEPTEIKAX WU
rpadukax (€cim 3TU BUIBI paOOTHI HE SBIISLIUCH CIIEIUAIEHBIM 00BEKTOM MPOBEPKH), T.€.
BEITIOTTHEHO 0T 60% 10 89% OT BCeit paboThLI.

OTtMmeTKa «3» CTABUTCHA, €CJIM:

JomyieHo 0oJiee oTHOM ommOKY Uik 0oJiee ABYX-TPEX HEJJOUYETOB B BBIKIIAIKAX,
yepTekax Wi rpadukax, HO yJaluiics BiIaJeeT 00s3aTeIbHBIMA YMEHUSIMH T10 TIPOBEPSICMOM
Teme, T.€. BeIoiHeHo oT 30% 1o 59% ot Bceii paboThI.

OTMeTKa «2)» CTABUTCHA, €CJIM:

JIOTYIIIEHBI CYIIECTBEHHBIC OMIMOKH, TOKA3aBIIUE, YTO YUAIUNCS HE BIIAJCET
00s13aTeIbHBIMU YMEHHSMU 110 IAaHHOW TEME B TTOJIHOW Mepe., T.€. BbiojiHeHo MeHee 30% oT
BCEl pabOTHI.



