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l. IHHOACHUTEJIBHASA 3AIINCKA.

PaGowass mnporpamma ydeOHoro mpenmera «AureOpa W Hadalma MaTEeMaTUYECKOTO
ananmu3a» st 10-11 xmaccoB cocTaBiieHa Ha OCHOBE:

» @enepanbHOrO0 TOCYIApPCTBEHHOTO 00pa3oBaTENBHOTO CTaHIApTa OCHOBHOTO OOIIETo
o0Opa3oBaHusl, YTBEPKIECHHOTO MpukazoM MuHuctepctsa oopasoBanus U Hayku PD ot 17
nexadps 2010 roga Nel897;

» IlpumepHas ocHOBHas 0OpazoBaTeIbHas MpOrpaMMa CpPeTHEero 001ero 00pa3oBaHus,
0/100peHHast pemeHueM (eaepaabHOTO y4eOHO-METOAMYECKOTO OOBETUHEHUS IO OO0IIeMy
oOpazoBanuto (rmpotokosi ot 28 utoHs 2016 r. Ne 2/16-3)

» Paboueit mporpammel o matematuke(Maremaruka. COopHuK paboumx mporpamm. 10-11
KJacchl: TocoOue Juisi yuuTened oOimeoOpa3zoBaTenbHBIX opranu3anuii /coct. T.A.
bypmuctpoBa/ — M.: «IIpocBemenne», 2014).

JlanHast pabouas nmporpamMmma OpUEeHTUPOBAaHA HA UCIIONb30BaHUE yU4eOHO-METOANUECKOTO

KOMIUICKTA!

» Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYeCKOro aHamm3a. 10 Kimacc: y4eOHHK ISt
oOuieoOpa3oBaT. opranuzauui: 0a3oBbli u yrnyon. ypoBuu/ FO.M. Komsrun, M.B.
TxkaueBa, H.E. ®enoposa u ap. — 5-¢ m31. — M.: [Ipocsemienue, 2018.

» Maremaruka: anreOpa ¥ Hadala MaTeMaTH4ecKoro aHamusa. 11 kimacc: y4eOHUK JUis
oOuieoOpa3oBaT. opraHuzauuid: 0a3oBbli u yrnyon. ypoBuu/ FO.M. Komsrun, M.B.
TxkaueBa, H.E. ®enoposa u ap. — 5-¢ m31. — M.: [Ipocsemienue, 2018.

» AnreOpa W Havajga MaTeMaTHYeCKOro aHanm3a. /[MmgakTHyeckue MaTepualibl K YUYCOHHKY
I.A. AmumoBa u gpyrux. 10 kmacc: yude6. mocoOue st 001eoOpa3oBaTEIbHBIX
opranuzauui: 0a3oBbld U yrinyon. yposuw/ M.U. I1llabynumn, M.B. TkaueBa, H.E.
®enopoa. — M., [Ipocsemenue, 2017.

» AnreOpa W Havajga MaTeMaTHYeCKOro aHanm3a. /[upakTHyeckue MaTepualibl K YUYCOHHKY
[I.A. AmumoBa u npyrux. 11 kmacc: yuel. mocoOue st 001eoOpa3oBaTeIbHBIX
opranm3anuii: 06azoBbli W yrnyon. yposaw/ M.U. Illabynun, M.B. TkaueBa, H.E.
®epnoposa. — M., [Ipocsemenue, 2017.

» Teomerpus, 10- 11: yue6. dnsa obmeobpazoBatenbubix yupexaennii/JI.C. AranacsH, B.®.

Byty3os, C.b. Kagomues u np. — 15-e u3a., gon. — M.: [Ipocseuienue, 2006. — 256 c.

» 3uB B.I'. [lunaktudyeckue maTepuanbl mo reometpuu s 11 wmacca./ 3uB B.I. — M.,

«IIpoceemenne», 2001.

» AnteiHoB [1.M. T'eometpus. 10-11 kmaccel. Tectel. Y4eOHO — MeTOAMYECKOE MTOCOOHE. —

M., dpoda, 2002.

B coorBerctBun ¢ npusstoi KoHuenuuend pa3BUTHUS MaTeMaTUYECKOTO OOpa3oBaHMS B
Poccuiickoit denepannu, MaTeMaTHYeckoe 0Opa30BaHME PEIIAET, B YACTHOCTH, CIEAYIOIINE
KJII0YeBbIe 3a1a4N:
— «MPEIOCTABIATh KaXJIOMy OOydYaromeMycs BO3MOXKHOCTh JIOCTHXKEHUS YpPOBHS
MaTeMaTUYECKUX 3HAHUI, HEOOXOUMOTO IS TATbHEHINEeH yCTIeITHOM KU3HU B OOIIECTBEY;
— «obecnieunBaTh HEOOXOJAMMOE CTpaHE YHCIO BBITYCKHUKOB, MaTeMaTHYeCKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJisi MPOAOJDKEHHS OOpa3oBaHUS B Pa3IUYHBIX
HAaMpaBJICHUSIX W ISl MPAKTUYECKON JEATEIbHOCTH, BKJIIOYAs MPENOJIaBaHUE MaTEMaTHKH,
MaTeMaTUYeCKHe UCCIIeI0OBaHus, pPaboTy B chepe MHDOPMALMOHHBIX TEXHOIOTUH U JIP.»;
- «B OCHOBHOM OOIIIEM U cpeaHeM oO0IIeM oOpa3oBaHUU HEOOXOIWMO MPETyCMOTPETh
MOATOTOBKY OOYyYaroIMXCs B COOTBETCTBUHU C MX 3alpoCcaMy K YPOBHIO TMOJTOTOBKHU B cdepe
MaTEMaTHYECKOTO 00pa30BaHUM.

COOTBETCTBEHHO, BBIICISAIOTCS TPH HANpaBjdeHUsi TpeOoBaHMil K pe3yibTaTam
MaTeMaTH4YeCKOTO 00pa30BaHUs:
1) MPAKTUKO-OPUEHTUPOBAHHOE MaTeMaTUYeCcKoe o0pa3oBaHue (MaTeMaTuKa Jijisl )KU3HH);



2) MaTeMaTHKa Ui UCIIOJIb30BaHUs B podeccuu;

3) TBOPUECKOE HAIpaBJIEHWE, Ha KOTOPOE HALEJIEeHbl Te O00ydJarouiuecs, KOTOpbIE
IUTAHUPYIOT 3aHUMAThCsS TBOPUYECKOM M HCCIIE0BATEIbCKONW paboTOil B 00JacTH MaTeMaTHKH,
(bU3MKH, SJKOHOMHUKH U IPYTUX 00JIaCTsIX.

DT HallpaBJICHHs] PEATU3YIOTCS B IBYX OJIOKax TpeOOBaHUU K pe3yibTaTaM MaTEMaTHYECKOTO
oOpa3oBaHusl.

Ha 6a30BoM ypoBHe:

— Beimycknuk Hayuutesa B 10—11-m kiaccax: Juisi HICHIOJIb30BaHUS B IOBCEIHEBHOM KU3HU
U o0ecrieyeHrs BO3MOXKHOCTU YCIIEHITHOTO MPOJOJIKEHUSI 00pa30BaHUs IO CIEHHUAIBHOCTSIM,
HE CBSI3aHHBIM C IIPUKJIAIHBIM MCIIOJIb30BAHUEM MAaTEMATUKH.

- BbINyCKHUK MONTY4YUT BO3MOXKHOCTh HayuuTbcs B 10-11-m kiaccax: Juist pa3BUTHSA
MBIIIJIEHUS,, HCIOJIb30BaHUsI B TIOBCEJHEBHOM JKM3HM U 00€CIEYEHUS BO3MOXHOCTH
YCHEIIHOTO MPOJIOJIKEHUsI 00pa30BaHUsI MO CIELMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM
HCII0JIb30BAHMEM MATEMATHUKH.

Lean ocBoenusi mnporpaMMbl 0a30BOro YpoBHS — oOecredeHHe BO3MOXKHOCTH
WCTIOJIH30BAHMS MAaTEMAaTHYECKUX 3HAHUN M yMEHUH B MOBCEIHEBHOM JKU3HU M BO3MOXKHOCTH
YCIICIITHOTO MPOJOJKEHUST 00pa30BaHUs MO CICIHATBHOCTSM, HE CBSI3aHHBIM C MPHKJIATHBIM
UCTIOJIb30BAaHMEM MaTEeMaTHKH. BHYTpHM 3TOro ypOBHS BBIICISIOTCS JIBE pa3jIMyYHBIC
MpOrpaMMbl: KOMIIEHCUpYIoIlas 6a30Basi U OCHOBHas 0a3oBasi.

[Iporpamma mo mareMaTuke Ha 0a30BOM YpOBHE MpeIHA3HAYCHA U OOYYarOUIUXCS
CpeIHEH IIKOJIBI, HE HWCIBITHIBABIINX CEPbE3HBIX 3aTPYIHCHUH Ha MPEIBIIYIIETO YPOBHS
o0y4eHusI.

OO0yuaromuecsi, OCYIIECTBISIONIME OOy4YeHHE Ha 0a30BOM YpPOBHE, JOKHBI OCBOHUTH
o0IIMe MaTeMaTU4YeCKHe YMEHHUs, HEOOXOIMUMBIC JIsi JKU3HH B COBPEMCHHOM OOIIECTBE;
BMECTE C TEM OHH IOJYYalOT BO3MOXHOCTh H3YYHUTh MPEAMET IIIyOXKe, C TEeM 4YTOOBI B
JampHEHIIEM TIpH  HEOOXOMUMOCTHM HW3y4aTh MaTEeMAaTWKy [UIs NpodecCHOHATHLHOTO
MPUMCHEHUS.

B nporpamme 06oiblioe BHUMaHHUE YAENSETCS MPAKTHUKO-OPUEHTHPOBAHHBIM 3a/1ayaM.
OnHa U3 OCHOBHBIX IIEJICH—TIPUMEHEHNE MaTeMaTHUECKUX 3HAHUN B )KU3HH.

Oo6mas xapakrepuctuka kypca 10-11 kiaaccos.

[Ipy  w3ydeHMH  MareMaTukud  OOJBIIOE  BHUMAaHHME  YACNSETCS  Pa3BUTHIO
KOMMYHHUKATUBHBIX ~ yMeHUH  (dopMynmupoBaTh, apryMEHTHPOBaTH M  KPUTHKOBATh),
(OpMHUPOBAHUIO OCHOB JIOTHYECKOTO MBIIIJICHHUS B YaCTU MPOBEPKU MCTHHHOCTH U JIO)KHOCTHU
YTBEPXKJIECHUH, TIOCTPOEHHUS TPUMEPOB U KOHTPIPUMEPOB, LEMOYEK YTBEPIKICHUM,
(bOpMYTHPOBKY OTPHUIIAHHH, a TAKKE HEOOXOIUMBIX U JOCTATOYHBIX YCIOBHH. B 3aBuCcHMOCTH
OT YPOBHSI MPOTPAMMBI OOJbIIE WM MEHBIIC BHUMAHUS YICNSETCS YMEHHIO paboTaTh IO
QITOPUTMY, METOJIaM T[IOMCKAa aJITOPUTMA U  OMNPEACICHUI0 TpaHUI] MPUMEHUMOCTHU
anroput™MoB. TpeboBanus, chopmynupoBanHbie B pazzuene «l'eomeTpus», B O0NbIlel cTeeHn
OTHOCSATCSI K Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHUN M TpadUUeCKUX METOJOB, YeM K
(dbopMaIIbHOMY ONHMCAHUIO CTEPEOMETPUUYECKUX (DAKTOB.

B ocnoBe conepkaHusi o0O0ydeHHs MaTeMaTHKE JISKUT OBJAJACHUE YYaIUMHCS
CIICIYIONIIMMH BHJIaMU KOMITETCHINI: MPeAMEeTHOH, KOMMYHUKATHBHOI, OpraHu3annoHHOi
U O00UIeKYJbTYPHOIi. B COOTBeTCTBMM ¢ 3TUMHU BHJAMH KOMIETCHIIMH HaMHU BBIJCICHBI
TJIABHBIE COJCPKATEIBHO-TIEJICBbIC HANpAaBICHUs (JIMHUW) PA3BUTUS YYaAIIUXCS CPEIICTBAMU
npenmMera «MaremaTukay.

[Mpeamernas KOMIIETEHIIMA. ITon MPEIMETHOMN KOMIIETEHITUEH MOHUMAaETCs
OCBEJIOMJIEHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX MATEMAaTHYECKHX MPEICTABICHUU M
OBJIQJICHUE HMH HEOOXOIWMBIMU TMPEIMETHHIMU YMEHHUSIMHU. DOPMHUPYIOTCS CIEAYIOIIHE
oOpa3yromiye 3Ty KOMIIETEHIIMIO MPEICTaBICHUS: O MAaTeMaTUYECKOM SI3bIKE KaK CpPEIICTBE
BBIPDQXKECHHUSI MATEMAaTHYECKUX 3aKOHOB, 3aKOHOMEpPHOCTEM M T.JI.; O MaTEeMaTH4YECKOM



MOJECJIMPOBAHUM KaK OJHOM M3 BaXKHBIX METOJIOB MO3HAHUS Mupa. DOpMUPYIOTCS CIAEAYIOIIUE
o0pa3yrolye 3Ty KOMIIETCHIIMIO YMEHHUS: CO3[aBaTh MPOCTEHIINE MaTeMaTHUECKUE MOJEIH,
paboTaTh ¢ HUMH M HMHTEPIPETHUPOBATH TMOJYYEHHBIE pE3yJbTaThl, NPHOOPETaTh U
CUCTEeMAaTH3UPOBAaTh 3HAaHUSA O CHOCO0AaX penieHusi MaTeMaTHYeCKUX 3aJady, a Takke
MPUMEHATH 3T 3HAHUSA U YMEHUS ISl PEIICHUSI MHOTHX JKU3HEHHBIX 3a71a4.

KommyHukaTtuBHass koMmnereHuMs. [lon KOMMYHHKaTMBHONM KOMIIETEHIIMEN IOHMMAETCs
cOpPMUPOBAHHOCTh ~ YMEHHSA SICHO M  4YE€TKO M3Jarartb CBOM  MBICIH, CTPOUTH
apryMEHTHPOBAHHbBIE PACCYKJIEHUs, BECTH JUAJIOT, BOCIPUHUMAs TOUKY 3pEHUsl coOeceTHIKa
U B TO XK€ BpeMs IojBepras e€ KpUTHUECKOMY aHalIM3y, OTCTauBaTh (IPU HEOOXOIMMOCTH)
CBOIO TOYKY 3pE€HUS, BBICTpauBas cUCTeMY apryMeHTauuu. @opMHUpyrOTCs 00pa3yromue 3Ty
KOMIIETEHLMIO YMEHHUS, a TaKKe YMEHHUS MW3BJIEKAaThb HHPOPMALMIO U3 PA3HOrO poja
UCTOYHMKOB, MPeoOpa3zoBbiBas €€ Mpu HEOOXOAUMOCTH B Apyrue (HopMbl (TEKCThI, TaOIMIIbI,
CXEMBI U T.1.).

OpranuszanuoHHass KommereHuusi. llog opraHu3alMOHHONW KOMIIETEHUIHEN ITOHUMAETCS
c(hOpMUPOBAaHHOCTh YMEHHUSI CaMOCTOSITEIbHO HAXOJIUTh M TMPUCBAWBATh HEOOXOJUMBIC
ydaluMcsl HOBBIe 3HaHHSA. DOPMHUPYIOTCSA clieayiome oOpas3yroIIue 3Ty KOMIIETEHIIUIO
YMEHHUS: CaMOCTOSITEILHO CTaBHTh Y4YeOHYIO 3amady (11e7b), pa3OuBaTh €€ Ha COCTaBHBIC
YacTH, Ha KOTOPBIX OYyJe€T OCHOBBIBATHCS MPOIECC €€ PEIICHHS, aHAIU3UPOBATh PE3YJIbTaT
JIENUCTBUSI, BBISIBIISTH JOIMYIICHHBIE OMIMOKM U HETOYHOCTH, HUCIPABIATh UX U MPEACTABISITH
MOJTYYEHHBIN pe3ynbTaT B GOopMe, JIETKO JOCTYITHOM SISl BOCIIPHUATHUS IPYTUX JIFOICH.

OO0mekyabTypHasi kKommereHunusi. [log oOmMEKyTbTYpHONW KOMIETEHIIMEH MOHUMAETCS
OCBEJIOMJIEHHOCTh IIKOJBHUKOB O MaTeMaTHKE KaK AJIEMEHTE OOIIEeYeI0BEUECKON KYJIbTYpHI,
e€ MecTe B CUCTEME JIPYTUX HayK, a Takke €€ poJid B Pa3BUTUU MPEJCTaBICHUM YeT0BEUYECTBa
0 HEJNOCTHOW KapTuHe MHupa. DOpMUPYIOTCS CIEAYIOIUE O0pa3yroIIne ATy KOMIETEHIUIO
MpeiCTaBlIeHUs: 00 ypOBHE pa3BUTHUS MaTeMATHKH Ha Pa3HBIX HCTOPUYECKUX HTalax; o
BBICOKOM MPAKTHYECKON 3HAYMMOCTH MaTE€MaTUKH C TOYKH 3PECHHS CO3JaHUS M PA3BUTHS
MaTepHaNbHOM KYJIbTYpbl YEJIOBEYECTBA, a TAK)KE O BAXKHOW POJIM MaTEeMAaTHKHU C TOYKU 3PEHUs
(GbOpMUPOBAaHUHM TAaKMX BAKHEUIIMX YepPT JIMYHOCTH, KAaK HE3aBUCUMOCTh M KPUTHYHOCTH
MBIIICHHS], BOJISI U HACTOMYMBOCTD B JIOCTHIXKEHUH 1I€JIU U JIP.

MECTO YYEBHOI'O IIPEJJMETA B YYEBHOM IIJIAHE.

B y4eOHOM 1uTaHE MIKOJIBI HA U3Y4YeHHe nmporpammel «Marematuka» B 10 u B 11 kmaccax
orBoautcsa o 170 yacos, 85 0510k0B, B Hexelro - 5 yacos.

1. IJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS YUEBHOI'O NIPEJIMETA
«Matematuka». 10-11 KJIACC.

[Ipy wu3ydyeHHM MaTEeMaTHKU B CTapUIeil MIKOJE OCYIIECTBISETCS MEPEX0] OT METOAUKHU
MOYpPOYHOTO IJIAHUPOBAaHUA K MOJYJIBHOM CHCTEME OpraHu3aluu y4eOHOro mpoiiecca.
MoaynpHBIH TPUHIKN (B HAIIEH IIKOJIE 3TO COOTBETCTBYET OJOYHON CHCTEME) MO3BOJISIET HE
TOJIKO YKPYIHHUTH CMBICIIOBBIE OJIOKH COZEpKaHusl, HO M MPEOI0JIETh TPAAUIIMOHHYIO JIOTUKY
M3YYEHHs] MaTEMaTHYEeCKOro MaTepuaia: OT €AMHMYHOTO K o0lieMy M BceoOuiemMy, H OT
¢dakTOB K TMpoleccaMm, 3aKOHOMEPHOCTAM. B yclioBusSIX MOAynbHOTO (OJI0YHOTO) MOAXO0a
BO3MOJKHA COBEPIICHHO HHAs CXeMa M3yYeHHUS MaTeMaTHYECKHX IPOILIECCOB «Bce o0IIee —
o0111ee — IUHUYHOEY .

JINYHOCTHBIMH pe3yJIbTaTaMM H3yueHus npeamera «Marematukay (B BUJIE CIETYIOIINX
yaeOHBIX KypcoB: 10 kmacc — «Anrebpa u Hauana aHanuza» u «['eoMeTpus») IBISIOTCS
CJIEIyIOLIME KaueCcTBa:

— HC3aBUCUMOCTb U KPUTHUIHOCTb MBIIIJICHUA
— BOJISI U HACTOMYHUBOCTH B JOCTHXKCHHUU LCIHN.



CpencTBOM JOCTHIKEHHS ITHX PE3YIbTaTOB SIBISETCS:

— cUCTeMa 3aJjaHUil Y4eOHUKOB;

— IpeJICTaBJICHHAS B yYeOHUKAX B SBHOM BHJIC OpPTraHU3AIMsI MaTepraa 1o MPUHIIAITY OT
JIETKOTO K CIIO)KHOMY;

—  WCIIOJIb30BaHUE  COBOKYITHOCTH  TEXHOJIOTHH, OpPHUEHTHPOBAHHBIX HAa  pa3BUTHC
CaAMOCTOATENBPHOCTH W KPUTUYHOCTH MBIIUICHUS: TEXHOJOTHS MPOOJIEMHOTO JIHAaliora,
TEXHOJIOTHUS IPOTYKTUBHOTO YTEHUSI, TEXHOJIOTHS OIICHUBAHMUSI.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMH U3YYCHUS Kypca «MaTemMaTukay sSBIsIeTCs
dhopMupoBaHuEe YHUBEPCAIbHBIX YUeOHBIX AciicTBuii (Y'Y ).

PeryasituBubie YY1

— CaMOCTOATENbHO OOHapyxkuBaTb M (opMynupoBaTh MpoOseMy B KJIACCHOM W
MH/UBUTyaJIbHON y4eOHOH e TeIbHOCTH;

— BBIIBUTaTh BEPCUHU pELIEHUS NpOOJIEMbl, OCO3HABATh KOHEYHBIM pE3ysbTaT, BbIOMpATh
CPEIICTBA JOCTUKEHUS LEJIN U3 NMPEIOKEHHBIX HIIM UX UCKATh CAMOCTOSITENIBHO;

— COCTaBJIATh (MHAMBUAYAJBHO WIM B TPYIIE) IUIAH PELICHUs NpoOjeMbl (BBITOJHEHUS
MIPOCKTA);

— moAOUpaTh K KaXJI0¥ mpoodsieme (3a7aue) aIeKBaTHYIO € TEOPETUUECKYIO MOJIETh;

— paboTasi o MPEeIOKEHHOMY WJIH CaMOCTOATEIbHO COCTaBJICHHOMY IUIaHY, MCIIOJIb30BaTh
Hapsily C OCHOBHBIMHU M JIOTIOJHMUTENbHBIE CpEACTBa (CHpaBOYHAs JIMTEpaTypa, CIOXKHBIE
npuOOpHl, KOMIIBIOTED);

— IUJIAHUPOBATh CBOIO MHAMBHUIYAJIbHYIO 00pa30BaTEeNbHYIO TPACKTOPHIO;

— paboTaTh MO CaMOCTOSITENILHO COCTaBICHHOMY IUIaHY, CBEPASCh C HUM M C LENIbIO
JEeSTEIIbHOCTH, MCIPABIsis OMMOKH, MCHOJIb3Ys CaMOCTOSTENbHO MOJ0OpaHHbIE CpencTBa (B
TOoM uncie u HTepHer);

— CBOOO/IHO TOJIB30BAThCSI BHIPAOOTAHHBIMHM KPUTEPUSIMU OLEHKH M CaMOOLICHKH, UCXOS U3
LEJIM ¥ UIMEIOIUXCS KPUTEPUEB, pa3inyasi pe3yiabTaT U CIoCOObI AeHCTBUI;

— B XOJI€ MPEJCTaBICHMs MPOEKTA JAaBaTh OLEHKY €ro pe3yJbTaTaMm;

— CaMOCTOSITEIbHO OCO3HAaBaTh MPUYMHBI CBOETO ycleXa WM Heyclexa U HaXOAUTh CIOCOObI
BBIXOJIa U3 CUTYalluu HEYCIIEXa;

— YMeThb OIICHHTh CTENEeHb YCIENIHOCTH CBOEH WHIWBUIYATbHONH 00pa30BaTelbHON
JeSITEIbHOCTH;

-71aBaTh OLIEHKY CBOMM JINYHOCTHBIM Ka4eCTBaM M YePTaM XapakTepa («KaKoB 51»), ONMPEEISTh
HaIPaBJICHUS CBOETO Pa3BUTUA («KAKUM s XOUy CTaTh», «4TO MHE JJIS 3TOTO HAJI0 CIIENaTh).
CpenctBoM (hopMHUpOBaHUS PETYAATUBHBIX Y Y [l cayXaT TEXHOJIOTHS MTPOOIEMHOTO Jranora
Ha 3Tare U3y4eHHsI HOBOTO MaTepraa U TEXHOJIOTHUS OLIEHUBaHHs 00pa30BaTeIbHBIX
JTOCTUXEHUH (Y4eOHBIX YCIIEXOB).

ITo3naBarenabHble YY/1:

— aHaTM3UPOBATh, CPABHUBATD, KIIACCU(PHUIIMPOBATH U 0000IIATh (PaKThI U SBICHUS;

— OCYIIECTBJISITH CpaBHEHHE, CEPHALMI0 M KIACCU(PHUKAIUIO, CAMOCTOATEIHHO BHIOMpas
OCHOBaHUS W KPUTEPUU MJIsl YKa3aHHBIX JIOTMUECKHX OIepaluil; CTpOUTh Kilaccu(uKaIuio
MyTEM TUXOTOMHUYECKOTO JIeJIeHHs (Ha OCHOBE OTPUIIAHMUS );

— CTPOUTH JOTMYECKH OOOCHOBAHHOE PACCYXJCHHE, BKIIOYAIOIIEe YCTAHOBIIEHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H;

— CO3/1aBaTh MaTEMATUYECKUE MOJEIIN;

— COCTaBIIATb TE3WCHI, pA3NUYHBIE BHABl IUIAHOB (IPOCTBHIX, CIOXKHBIX M T.IL).
[IpeoGpa3zoBbiBaTh HHPOPMALIMIO U3 OJTHOTO BUJA B Apyroi (Tabimuiy B TEKCT, AMArpamMmy U
p.);

— BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(OpMAITUH.



— YMETh OIpEeAeNsiTh BO3MOKHBIE UCTOYHUKH HEOOXOIUMBIX CBEIEHUH, MPOU3BOJUTH TTOUCK
nH(OPMAIINH, AaHATH3UPOBATH U OIICHUBATH €€ IOCTOBEPHOCTb.

— TNOHHMMAsl MO3UILHMI0 JPYroro 4ejoBeKa, pa3iuyaTh B €ro peur: MHEHHUE (TOUKY 3pEHHS),
JIOKa3aTeNIbCTBO  (apryMeHThl), (akThl; THUIOTE3bl, aKCHOMBI, Teopuu. J[lus 3Toro
CaMOCTOSTEJILHO MCIIOJB30BaTh pa3IMYHBIE BHUJBI 4YTEHUSA (M3ydarollee, MPOCMOTPOBOE,
03HAKOMHTENIBHOE, IOMCKOBOE), TPUEMBI CITYIIAHUS.

— caMOMy cO3/aBaTh HCTOYHHUKH HH(POpPMAIMU Pa3HOrO THUMNA W JJis Pa3sHBIX ayIUTOPHIA,
cobmro1aTh MHGOPMAITMOHHYIO TUTHEHY U MPpaBHIa HHPOPMAIIMOHHONW 0€30MMacHOCTH;

— YMETh UCIOJIb30BaTh KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUM KaK UHCTPYMEHT
JUISL TOCTHIKEHHUS CBOMX IieJiel. YMeTh BBIOMpaTh aJeKBaTHBIC 3a7a4e MHCTPYMEHTAJbHbBIC
MPOrpaMMHO-aIIapaTHBIE CPEICTBA U CEPBUCHI.

KommynukatuBabie YV /:

— CaMOCTOSITEIbHO OPTaHU30BBIBaTh YUEOHOE B3aUMOJICHCTBHE B TpyMIe (ONMpeaeisaTh ooue
1I€JId, TOTOBAPUBAThLCS APYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3pPEHUS, TPUBOJAUTH apTyMEHTHI, OJITBEpK/Ias ux (hakTaMu;

— B IUCKYCCHH YMETh BBIIBUHYTH KOHTPAPTYMEHTHI;

— YYUTBCA KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHMIO, C JIOCTOMHCTBOM IpHU3HABaTh
OImMMUOOYHOCTHh CBOETO MHEHHMSI (€CII OHO TAKOBO) M KOPPEKTHPOBATH €T0;

— TMOHHMMas TIO3WIMMIO JPYroro, pa3iuvarh B €ro pedyd: MHEHHe (TOYKY 3pCHHS),
JI0Ka3aTeNIbCTBO (apPTyMEHTHI), (DAKTHI; TUIIOTE3bI, AKCUOMBI, TEOPHUH;

— YMETh B3TJISIHYTh Ha CHUTYallMI0O C WHOW MO3UIIMU U JIOTOBapHBATHCA C JIIOJbMH HHBIX
HO3UIINIA.

CpenctBoM (opMUpOBaHUS KOMMYHUKATUBHBIX Y Y] cioykaT TEXHOJOTHS MPOOIEMHOTO
nuanora (moOyXaarouuid U TMOABOASIIMA TUAJIOT) U OpraHu3aIiids padoThl B MaJIbIX I'pyIax,
TaKKe MCIOJIb30BAaHME HAa YPOKaX 2JIEMEHTOB TEXHOJIOTUU MTPOTYKTHBHOTO YTCHUSI.

IIpeamMeTHbIiMu  pe3yJabTaTaMM HM3y4YeHHs npeaMera «MaremaTuka»  SIBJISIIOTCH
cleAyIoIHe yMEHH.

TpedoBanus k pesyabratam. ba3osslii ypoBenb «IIpodeMHO-pyHKIMOHATIBLHbIE
pe3yabTaThb»

|. BbIMyCKHUK HAYYUTCS:

Dnemenmul meopuu MHOMCECHE U MAMEMAMUYECKOU 10ZUKU

o OmnepupoBarh Ha 6a30BOM YPOBHENOHATUSAMU: KOHEUHOE MHOXECTBO, 3JIEMEHT MHOKECTBA,
MIOJIMHOKECTBO, TIepecedyeHue U 00beIMHEHNE MHOXKECTB, YHCIIOBbIE MHOKECTBA Ha
KOOPJMHATHOW MPSAMOU, OTPE30K, NHTEPBAIL;

o OmepupoBarh Ha 6a30BOM YpOBHE TIOHSATUSIMU: YTBEP)KIACHNUE, OTPHUIIAHNE YTBEPKICHHUS,
VCTUHHBIC U JIOKHBIC YTBEPKICHUS, IPUINHA, CIIEACTBUE, YACTHBIN CIy4yail 001Iero
YTBEPXKIACHUS, KOHTPIIPUMED;

o Haxomuts nepecedenne u 00ObeAMHEHUE IBYX MHOKECTB, MPEICTABICHHBIX IpadnIeCKH
Ha YHCJIOBOU MPSIMOM;

o CTpouTbh Ha YUCIOBOU MPSIMON TTOJJMHOXECTBO YHCIOBOTO MHOKECTBA, 3aJJaHHOE
MIPOCTEHIITMH YCIIOBUSIMH;

o Pacmo3naBaTh 10’KHBIC YTBEPXKIICHUS, OIIMOKU B PACCYKICHUSX, B TOM YHCJIC C
MCIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceonesnoii srcusnu u npu uzyuenuu opy2ux npeomemos:

. UCTIOJh30BaTh YHCJIOBBIE MHOXKECTBA HAa KOOPAMHATHOW TPSAMOHN [UIS OMHMCaHUs

peabHBIX MPOIIECCOB H SBIICHUIA,

. IPOBOJIUTH JIOTHYECKHE PACCYKICHUS B CUTYAIHSIX TIOBCEHEBHOMN JKU3HH.



1. BoINYCKHUK MOJYYHT BO3MOKHOCTh HAYUYHTHCS .

dnemenmol meopuu MHOHCECHE U MAMEMAMUYECKOU N0CUKU

J Onepupogams NOHAMUAMU: KOHEUHOE MHONCECMEBO, DNIeMEHM MHOHCeCmad,
NOOMHOIICECB0, nepeceyerHue U 00beOUHEeHUEe MHONCECTE, YUCTIO8ble MHOICECTEA HA
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBA, NOLYUHMEPBEAL, NPOMEICYMOK C 8bIKOIOMOU
mouKo, epaguueckoe npedcmasienue MHONICeCms Had KOOPOUHAMHOU NIOCKOCTU,

. onepuposamsv NOHAMUAMU: YMBEPAHCOEHUE, OMPUYAHUE YMBEPHCOCHUS, UCIUHHbIE U
JIOJICHBIE YMBEPAHCOCHUSL, NPUYUHA, Cle0CmBUe, YACTHbIL CAYYAll 00uje2o YmeepiucoeHs,
KOHmMpnpumep;

° npoBepsmv NPUHAOLEHCHOCTNb INeMEHMA MHONCECMEBY,

° HAXo0ums nepecevenue u 00beOUHeHUe MHONCECMS, 8 MOM YUCLe NPEOCABIEeHHbIX
epaguuecku Ha YUCaI080U NPSIMOU U HA KOOPOUHAMHOU NIOCKOCIU,

° npo8oOUMb 00KA3AMeNbHbLE PACCYIHCOeHUsL 0l 0O0CHOBAHUS UCIMUHHOCTU
VIMGEPHCOEeHULL.

B nosceonesroil srcuznu u npu uzyuenuu Opyeux npeomemoas:

° UCNONIL308AMb YUCTOBbLE MHOMCECIEA HA KOOPOUHAMHOU NPSMOLU U HA KOOPOUHAMHOU

RIOCKOCMU OJISl ONUCAHUSL PEATIbHBIX NPOYECCO8 U S8NeHULL,

npo8ooUmMs 00KA3aMmMeNbHble PACCYHCOCHUS 8 CUMYAYUSAX NOBCEOHEGHOU JHCUSHU, NPU peuleHuU

3a0a4 u3z opy2ux npeomemos

Yucna u eviparicenusn

|. BoImyCKHUK HAYYUTCS:

o OmnepupoBaTh Ha 6230BOM yPOBHE MOHATUSMHU: 1I€TI0€ YUCIIO, ACTUMOCTh YUCe,
OOBIKHOBEHHAs P00k, JECATUYHAS IPOOb, pallMOHATBHOE YHCIIO0, MPUOTMKEHHOE 3HAUCHNE
qKCIIa, 9aCTh, J0JIs, OTHOIIICHUE, TIPOIIEHT, MIOBHIIIICHUE U TTOHMKEHNE Ha 33JJAHHOE YUCIIO
MPOLIEHTOB, MacIlTao;

O OIlepUpoBaTh Ha 0A30BOM YPOBHE MOHATHAMU: JIOTapu(M ducia, TPUTOHOMETpUICCKas
OKPYXHOCTb, TPaJyCHasi Mepa yrijia, BeIUYHHA YTJIa, 33JJaHHOTO TOYKOHW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC U KOTAaHT€HC yTJIOB,
UMEIOIIUX TPOU3BOJIHHYIO BEIINYUHY;

O BBIMOJHATH apU(PMETHUECKUEC JCHCTBUS C ICIBIMU M PAIMOHATILHBIMU YHCIIAMU;

BBITIONTHSITH HECJIOKHBIE TPEOOPA30BAHUS YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTEIICHU
qucell, JIM00 KOPHU U3 YUCell, MO0 JToTapuMbl YUCeT;

CpaBHHMBATh PallMOHAIBHBIC YHCIIA MEXKTY COOOI;

O OIICHMBAaTh M CPAaBHUBATH C PAIIMOHATHLHBIMH YHCIIAMH 3HAYCHHUS LIEJIBIX CTCTICHEH YUCEIT,
KOpHEH HaTypalbHOM CTEIIEHH U3 YUCEI, JOTapU(PMOB YHUCET B MPOCTHIX CIIyYasiX;

O U300pakaTh TOYKAMU HA YHCIIOBOU MPSMOH 1IeJIbIe U pallMOHATILHBIC YUCIIA;

O u300pa)kaTh TOYKAMU HA YHCIIOBOM MPSMOI1 11eJIble CTETNeHH YUCell, KOPHU HATypaJlbHOMN
CTETICHH U3 YKCeJ, TOTapu(Mbl YUCEN B MPOCTHIX CIyUasiX;

O BBINIOJHSATH HECIIOKHBIC TTPEOOPA30BAHUS IIENIBIX U JPOOHO-PAIIMOHATIEHBIX OYKBEHHBIX
BBIPAYKECHUH;

O BBIPAXKaTh B IPOCTEHIIMX CITyYasX U3 PaBEHCTBA OJHY NICPEMCHHYIO Yepe3 IPyrue;

O BBIYHCIATH B MPOCTHIX CITyYasiX 3HAUCHUSI YUCIIOBBIX U OYKBEHHBIX BBHIPAKEHUH,
OCYIIECTBJISISI HEOOXOAMMBIE TIOJICTAHOBKH U TTPEOOpa30BaHMS;

O H300paXkaTh CXEMAaTUYECKU yroJI, BEIMYMHA KOTOPOTO BhIpAXKEHA B TPaycax;

O OIICHWBATh 3HAKHU CUHYCA, KOCUHYCA, TAHTEHCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.

B nosceonesroii scusnu u npu uzyuenuu Opyeux y4eoHvlx npeomemos:

O BBIMOJHATH BRIYUCIICHHS IPU PEIICHUU 3a]1a4 MPAKTUYCCKOTO XapaKTepa,

O BBIMOJHATH MPAKTHYECKHUE PACUYEThI C UCIIOJIb30BAHUEM TIPHU HEOOXOUMOCTH CIIPABOYHBIX
MaTEPHAJIOB ¥ BBIYUCITUTEILHBIX YCTPOICTB;

O COOTHOCHTbH PEaIbHbIC BEJTMYHUHBI, XaPAKTEPUCTHKU O0OBEKTOB OKPYKAIOIIETO MUPA C UX
KOHKPETHBIMH YUCJIOBBIMU 3HAYCHUSIMU;



HCII0JIb30BATh METO/bI OKPYIJIEHUS, TPUOIMKEHUS U IPUKUJIKU [IPU PELLIEHUU
IIPAKTHUYECKUX 3a7a4 [IOBCEAHEBHOM KU3HH.

.BblHyCKHI/IK MOJIYIUT BO3MOKHOCTb HAYUYUTHCH:

C60000HO onepuposamv NOHAMUAMU. Yeloe YUCTO, OeTUMOCHb YUCe]l, 0ObIKHOBEHHAS
0pobb, decamuunas Opodb, payUOHAIbHOE YUCTO, NPUOIUNCEHHOE 3HAYEHUe YUCId, YACTb,
001, OMHOWeHUe, NPOYEHM, NOBbLULEHUE U NOHUNCEHUE HA 3A0AHHOE YUCIO NPOYEHMO8,
macwumao,

NPUBOOUMb NPUMEPHL YUCETL C 3A0AHHBIMU CBOUCEAMU 0EIUMOCNU

ONnepuposamsb NOHAMUAMU. 102APUDM YUCIA, MPULOHOMEMPUYECKASE OKDYICHOCHD,
PpaouarHas u 2padycHas mepa yeid, 6eIuduna yeid, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPULECKOU OKDYHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC V2ll08,
UMEIOUUX NPOU3ZBOIbHYIO GEIUYUHY, YUCIA € U T,

8LINOJIHAMb apughmemuyeckue 0eticmaus, Couemas YCmuvle U NUCbMeHHble NPUeMbl,
NPUMEHSLSL nPU HeoOXO0OUMOCMU BLIYUCIUMENbHBLE YCIMPOUCNEA,

Haxo0ums 3HAYeHUsi KOPHs HAMYPAIbHOU CIMENneHlU, CmeneHu ¢ PayuoHaIbHbIM
noxasameinem, 102apuhma, UCNOab3YS NPU HEOOXOOUMOCTU BIYUCTUMENbHbIE
ycmpoucmea,

NOJIL308AMBCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYLECKUX PACHEMaX,

NpOBOOUNMDb NO U3BECMHBIM OPMYIAM U NPABULAM NPE0OPA308aHUs OYKEEHHBIX
BIPACEHULL, BKIIIOYUAIOUUX CIEeNeHU, KOPHU, 102apughmbl U mpucoHomempuiecxue
GdyHryuu;

Haxo0ums 3HAYeHUsi YUCT08bIX U OYKBEHHbIX 8bIPANCEHULL, OCYUecmBss HeodXooumble
NOOCMAHOBKU U NPeobpPa308aHUsL;

U300padcamv cxemamuyecku y2oi, 8eUYUHA KOMOPO20 BbIPANCEHA 8 2PAOYCAX UIU
paouawnax,

UCNONBL308AMb NPU PeuleHUU 3a0ay MAabIUYHbLE 3HAYEHUS MPUSOHOMEMPUYECKUX YHKYULL
Venos,

BLINOIHAMb NEPeBO0 BeIUYUHDL Yeld U3 PAOUAHHOU MePbl 8 2PAOYCHYIO U 0OPAMHO.

B nosceonesnoii orcuznu u npu uzyuenuu opyaux yueoHvix npeomemos:
® GLINOHAMb 0CUCMBUSL C YUCTOBLIMU OAHHBIMU NPU PEULEHUU 3A0aY NPAKIMUYECKO20

xapaxmepa u 3a0ay u3z pasiuyHulx ooaacmel 3HAHUU, UCNOb3YSA NPU HEOOX0OUMOCMU
CNpaBoOYHble MAMEPUAIbL U BLIYUCTUNENIbHBIE YCIMPOUCMEA,

OYeHUBAmMb, CPABHUBAMb U UCNONB308AMb NPU PEUleHUU NPAKMUYECKUX 3a0ay YUCTO8ble
3Ha4eHUsl peasibHbIX eIUYUH, KOHKPEMmHtble YUCT08ble XapaKmepucmuKy 00bekmos
OKpYAHCAIOUIe20 MUPA

Ypasnenua u nepasencmea
l.

o
o

BBINYyCKHUK HAY4YUTCH:

Pemrate nuHeliHbIC ypaBHEHMS 1 HEPABEHCTBA, KBAIPATHBIC YPABHECHUS;

pemars siorapupmudeckue ypasHenus Buna log, (bx + ¢) = d u npocreiimme HepaBeHCTBA
Buaa logax<d;

pelaTh ToKasaTelbHbIe ypaBHEHHs, Buaa a” = d (rae d MOXHO IPEICTAaBHUTH B BHIE
CTENEHN C OCHOBaHMEM d) W IPOCTEHIMe HepaBeHCTBa Buaa & '<d (rme d MoxHO
NpPEICTAaBUTh B BUJIECTCIICHU C OCHOBAHUEM a);.

MPUBOANTH HECKOJBKO MPUMEPOB KOPHEW MPOCTEUIIET0 TPUTOHOMETPUIECKOTO YPaBHEHUS
BHJIa: sin X = @, COS X = a, 1gx = a,Ctgx = a, rae a — TabIMYHOe 3HAYCHUE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKON (PYHKIIUH.

B nosceounesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:



COCTaBJIATh W PCIIATh YPABHCHUSA W CHUCTCMbI ypaBHeHI/II\/'I npru pCHICHUN HECIOKHbIX
MPAaKTUYICCKUX 3aaa4

.BblHyCKHI/IK MOJIYIUT BO3MOKHOCTb HAYYUTHCH:

Pewamv payuonanvusie, noxazamenvuvie u noeapugmuieckue ypasHeHus U HepaseHCcmaa,
npocmeunwue UppayuoHaibHvlie U MpUSOHOMEMPUUECKUe YPAGHeHUs, HepPAGeHCmMEa U Ux
cucmemul;

UCNONIBb308aMb MemoObl peuleHUs: YPAeHeHUll. npugedeHue K 8udy «npou3geoenue pasHo
HYI0» UTU «YACTMHOE PABHO HYI0», 3AMEHA NePEeMEHHbIX,

UCNONIb3068AMb MEMOO UHMEPBAIO8 OIS PeUleHUsl HePABEHCNE,

ucnonvzoeams  epagpuyeckul.  Memoo 01 NPUOTUICEHHO20 peuleHUus YPaeHeHul U
HepaseHcms;

uz0bpasxicamo Ha MPUSOHOMEMPULECKOU OKPYIHCHOCIU MHONCECMBO PeUuleHUl NPOCMetuuux
MPUSOHOMEMPULECKUX YPABHEHUL U HePABEHCNE;

8bLINONIHAML OMOOP KOpHEU YPABHEeHUUl UMY peuleHuli HepaseHcme 6 COOMEEemMCmeul ¢
OONOIHUMENbHBIMU YCI0BUAMU U 02PAHUYCHUSMU.

B nosceounesroii orcusnu u npu uzyuenuu opyaux y4eonvix npeomemos.

COCMABIAMb U peuams YPasHeHUs, CUCeMbl YPAGHEeHULL U Hepa8eHCMBa NpU peueHuu
3a0a4 Opyeux y4eOnvix npeomemos;
UCNONIL308AMb YPAGHEHUS U HEPABEHCMBA OISl NOCMPOEHUsL U UCCIEO08AHUS

NPOCMetUX MamemMamuyeckux Mooeell peaibHblX CUmyayull uiu NPUKIAOHbIX 3404y,
yMemb UHMEPNPemuposams NOJYYEHHbIll NpU peuleHUuU YPAeHeHUs, HepaeeHcmed Uil
cucmemvl pe3yibmam, OYEeHUBamv €20 Npasoonoododue 8 KOHmeKcme 3a0aHHOU peaibHOU
cumyayuu uau NPUKIaoHol 3a0a4u

o

Dynkuuu

. BbINYCKHMK HAYYHTCS:

OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: 3aBUCUMOCTb BEIMYUH, (PYHKIIUS, apryMEHT
Y 3HaYeHUe PYHKIMH, 00JIaCTh OMPEEICHNUS U MHOKECTBO 3HaUE€HU (QyHKIUHU, TpaduK
3aBUCUMOCTH, TpaduK QYHKIUH, HYJIH (PYHKIIMH, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
BO3pacTaHUE Ha YHCIOBOM MPOMEKYTKE, YObIBaHHE HA YHCIOBOM IPOMEKYTKE,
HauOoublIIee ¥ HaMEHbIIee 3HaUYeHNe (PYHKIIMU Ha YHCIOBOM IPOMEXKYTKE,
nepuoauueckas GQyHKIuUs, IEPUOS;

ONepupoBaTh Ha OA30BOM YPOBHE MOHATUSAMU: MpsiMasi U 0OpaTHAs MPONOPLUUOHAIBHOCTh
JMHEeWHas1, KBaJpaTU4Has, JIorapumMuueckas ¥ nokazareiabHas QyHKIUH,
TPUTOHOMETPUYECKUE PYHKIUH;

pacrno3HaBaTh rpaduKH 3JeMEHTapHbIX (PYHKIMI: MpsMOi 1 0OpaTHOI
MPONOPIIMOHAIBHOCTH, JTMHEHHOW, KBaJPaTUIHOH, Torapu(pMUIECKON U MOKa3aTeIbHON
(GYHKIMIA, TPUTOHOMETPHUYECKUX (PYHKINI;

COOTHOCHUTD IpaUKH AJIEeMEHTAPHBIX QYHKIUN: TPSIMON U 0OpaTHOU
MPOINOPLIMOHATBHOCTH, JIMHEWHOH, KBaJPATUYHOM, TJorapu(MUUECKON U MOKA3aTEeIbHOM
GyHKIMIA, TpUrOHOMETpHUECKUX (PyHKIUH ¢ popMynaMu, KOTOPBIMH OHH 3a/1aHbL;
HaXOJUTh MO rpaduKy NpuOIMKEHHO 3HAUCHHS PYHKIIMH B 33JaHHBIX TOUYKaX;

OTpeAeNATh Mo rpaduKy cBOMCTBA QYHKIUU (HYJIH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

MPOMCIKYTKH MOHOTOHHOCTH, HanOOJIBIIINE ¥ HANMEHBIIINE 3HAUYCHUS U T.H.);

CTPOMTH ACKU3 Tpaduka QyHKIMH, yIOBIECTBOPSIONIEH MPUBEACHHOMY HAa00Opy YCIOBUI

(mpomexxyTku Bo3pacTaHusi / yObIBaHUS, 3HaUeHHE (PYHKIMH B 33JaHHON TOYKE, TOUKH
IKCTPEMYMOB H T.]1.).

B nosceonesnoii srcusnu u npu uzyuenuu Opyeux npeomemos:



O OIpeneNnaTh no rpadukaM CBOMCTBA PEaTbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HanOOIbIINe 1
HalMEHbIINE 3HAYEHMsI, IPOMEXKYTKU BO3PACTAHUS U yObIBaHUS, IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA U T.I1.);

O HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IPAKTHYECKOW CUTYallUH

1. BINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS

o  Onepuposamv NOHAMUAMU. 3A6UCUMOCTb BEIUYUH, (DYHKYUS, APSYMEHM U 3HAYEHUe
@dyHKyuu, obracmo onpeodeneHus: U MHOHCeCme0 3HaA4eHUull yHKYul, epagux 3a8ucumocmu,
epagux pyukyuu, Hyau GYHKYUU, NPOMeHCYMKU 3HAKONOCMOAHCMEA, 8603PACMAHUE HA
YUCTIOBOM NPOMEICYMKe, YObl8AHUE HA YUCTO80M NPOMENCYMKe, Hauboavuee u
HaumeHbulee 3HaYeHue QYHKYUU Ha YUCI080M NPOMEINICYMKe, NepUoouteckas pyHkyus,
nepuoo, 4YemHnas u HeyemHas QyHKyuu,

®  onepuposamsv NOHAMUAMU: NPAMASL U 0OPAMHASL NPONOPYUOHATLHOCb, TUHEUHAS,

K8AOPAMUYHAS, 102aPUGMULECKdst U NOKA3AMENbHASE PYHKYULU, MPUSOHOMEMPUYECKUe

GdyHKyuu;

onpeoensims 3HayeHue QYHKYUU no 3HA4eHUr0 apeymMeHma npu pasiuiHblx cnocooax

3a0anus yHKYuU,

CMpoUms 2paghuxu U3y4YeHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CLYYAAX NO popmyie nosedeHue U CEOUCMEd

@dyHKYUll, Haxooums no epaguxy GyHKyuu Haubdorbuue U HAUMEeHbUUE SHAYCHUSL,

® cmpoumbs 3CcKU3 epaguxa yukyuu, y0osiemaopsowel NpueeoeHHoMy Habopy YCi08ull
(npomedcymxu 603pacmaHnus/yovleanus, 3HaveHue QYHKYuU 6 3a0aHHOU MmoyKe, MOYKU
IKCMPEMYMOB, ACUMNIOMbL, HYAU QYHKYUU U M.0.);

® pewams YpagHeHus, npocmeluiue CUcCmemsl ypasHeHull, UCNOIb3YsL COUCMBA (YHKYUL U
ux epaguxos.

B nosceonesroii srcuznu u npu uzyuenuu opyaux yueOHvix npeomemos:

® onpedenams No 2pagpuKam u UCNOIb308aAMb OISl peuleHUsi NPUKIAOHBIX 3a0ay CEOUCMEa
DPeanbHbIX NPoyeccos U 3agucumocmel (Haubovuiue u HauMeHbuiUe 3HaYeHus,
NPOMENCYMKU 803DACMAHUSA U YObI8AHUS (DYHKYUU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
acumMnmomasi, nepuoo U m.n.);

® UHMEPNPemuUpo8amyd C8OLICMEA 8 KOHMEKCme KOHKPEeMHOU NpaKmuyecKou Cumyayuu;

onpeoenamv Nno 2cpaguxkam npocmetiuiue Xapakmepucmukyu NepuooudecKux npoyeccos 8

ouono2UU, IKOHOMUKE, MY3bIKe, PAOUOCBA3U U Op. (amMnaumyod, nepuoo u m.n.)

dnemenmol MamemamuyecKko2o aHaau3a

|. BbIMyCKHUK HAYYUTCS:

o OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSITUSIMH: MPOU3BOHAS GYHKIIUU B TOUKE,
KacareiabHas K rpaduky QyHKIuH, pou3BoAHAS (PYHKIIHH;

O  OMNpeAessATh 3HaU€HUE MPOU3BOIHON PYHKIIMHU B TOUKE MO U300paKEHUIO KacaTeIbHON K
rpaduky, mIpoBeIEHHOH B 3TOM TOUKE;

O pemaTh HECIIOKHBIE 3a/1a4H HAa IPUMEHEHHE CBA3H MEXIY MPOMEKYTKaMH MOHOTOHHOCTH U
TOYKaMHU IKCTpeMyMa (QYHKIHH, C OJJHOW CTOPOHBI, U IPOMEXYTKAMH 3HAKOMOCTOSIHCTBA U
HYJISIMUA TTPOU3BOIHOM 3TON QYHKIIUU — C IPYTOM.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:
O TOJIB3YACH rpadikaMu, CpPaBHUBATh CKOPOCTH BO3pacTaHUs (POCTa, MOBBIIIICHHUS,

YBEJIMYCHUS U T.I1.) UJIU CKOPOCTHU yOBIBaHUS (TTaJeHMs, CHU)KCHHUS, YMEHBIICHUS U T.I1.)
BEJINYMH B PEAIbHBIX NIPOLECCAX;



o

o

COOTHOCHTH I'pa)MKH peabHBIX MPOLIECCOB U 3aBUCUMOCTEN C X OMUCAHUSIMH,
BKJTIOYAIOIIMMU XapaKTEPUCTUKN CKOPOCTH U3MEHEHUsI (OBICTPBII POCT, TIIaBHOE
MNOHMWKEHHUE U T.I1.);

UCIOJIb30BaTh IPaUKU peabHBIX MPOLECCOB AJIs PEIICHUS HECTOKHBIX MPUKIIaIHbBIX
3a/1a4, B TOM YHCIIE ONpeAeNss 1o rpaduKy CKOpOCTh X0Ja rpoiiecca

BbINyCKHHK MOJYYHUT BO3MOKHOCTh HAYYUTHCH:
Onepuposamov ROHAMUAMU. NPOU3BOOHASL PYHKYUU 8 MOUKe, KACAmeIbHasl K ePpAduKy
@yHKYUU, NPOU3BOOHASL DYHKYUU,
BLIUUCTIAIMb NPOUSBOOHYIO OOHOUTIEHA, MHO20YIeHA, K8AOPAMHO20 KOPHS, NPOU3EB00HYIO
CyMMbL OYHKYULL,
BLIUUCTIAMb  NPOU3BOOHBIE  INEMEHMAPHLIX  (QYHKYUL U UX KOMOUHAYUI, UCHOAb3YS
CNPABOYHbBIE MAMEPUATBL,
Uccn1e008ams 8 NPOCMetUX CIy4asax QYHKYuy Ha MOHOMOHHOCMb, HAX0OUMb HaAUbOIbUIUE
U HauMeHbWue 3HAYeHUs QYHKYULl, CMpoums 2paguku MHO20YNEHO8 U NPOCMeUuuux
PAYUOHATLHBIX PYHKYULL C UCNOIb30BAHUEM ANNAPAMA MAMEMAMULECK020 AHANU3A.
B nosceonesroii srcusnu u npu uzyuenuu opyux yueOHvix npeomemos:
pewams NpUKIaoOHble 3a0ayu U3 OUOI0UU, PUIUKU, XUMUU, IKOHOMUKU U OPYUX
npeomemos, CeA3aHHbIe C UCCTIe008AHUEM XAPAKMEPUCUK PealbHbIX NPOYeccos,
HAX0MHCOeHUeM HAUOOILUIUX U HAUMEHLIUUX 3HAYCHUU, CKOPOCMU U YCKOPEHUsL U N.1.,
UHmMepNPemupo8ams NOJYYEHHbLE Pe3VIbmambl.

Cmamucmuka u meopun 6ep0ﬂmnocmeﬁ, JqocuKka u KOM6uﬂamopuka

.
o

o

BbInycKHUK HAYYHTCS:

OnepupoBaTh Ha 6a30BOM YpPOBHE OCHOBHBIMU ONUCATEIHHBIMUA XapaKTEPUCTUKAMHU
YUCJIOBOTO Habopa: cpeaHee apupMeTuieckoe, MeIMaHa, HanbobIIee U HAUMEHbIIIEE
3HAYCHUS;

OIIepHPOBATh HA 0A30BOM YPOBHE MOHSATHSAMHE: YaCTOTa U BEPOSATHOCTb COOBITHS,
CIIy4aifHbIN BBIOOD, OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;
BBIYHCIISATH BEPOSITHOCTH COOBITHIA HA OCHOBE ITO/ICUETa YHUCIIA HCXOIOB.

B noseceonesrolii scuznu u npu uzyuenuu Opyeux npeomemos:

OIICHUBATh U CPABHHUBATH B MPOCTHIX CIyUasiX BEPOSATHOCTH COOBITUIN B peabHOMN KU3HH,
YUTAaTh, CONIOCTABIIATH, CDABHUBATH, HHTEPIIPETUPOBATH B IIPOCTHIX CIyUYasX peajibHbIC
JaHHbIC, IPE/ICTABICHHBIC B BUJIE TAOIUII, IUarpamMm, rpaQuKoB.

.BLIHyCKHI/IK MOJYIHUT BO3MOKHOCTb HAYYUTHCH:

Hmemsv npedcmasienue 0 OUCKPEMHbIX U HENPEPbIGHBIX CAYYAUHBIX BEIUYUHAX U
pacnpeoenenusx, 0 He3a8UCUMOCIU CAYVHYAUHBIX GETUYUH,

uMemsb npedcmasgierue 0 MamemMamuyeckom 0HCUOAHUY U OUCNEPCUL CTYYAUHBIX GeTUYUH,
umems npeocmasieHue O HOPMAIbHOM pPACHPEOeleHUuU U NpUMepax HOPMAlbHO
pacnpeoesieHHbIX CAYYAUHbIX GeUYUH,

NOHUMAMb  CYyMb  3aKOHA  OOALWUX —Yucel U  BblOOPOYHO2O Memood U3MepeHUs
8eposmHOCmell;

umems npedcmasieHue 00 YCl08HOU 8EPOAMHOCMU U O NOJHOU 8EPOAMHOCIU, NPUMEHAMb
UX 8 pewileHuu 3a0a4;

uMems NpeocmagieHue 0 BANCHLIX HYACMHBIX BUOAX DACHPEOeNeHUl U NPUMEHAMb UX 6
peuieruu 3a0auy;

uMemsb npedcmasgienue 0 KOppeusyuu CiyyatHblxX 8eIUtUH, 0 TUHEUHOU pespeccull.



B nosceonesnoii sorcusnu u npu uzyuenuu oOpyeux npeomemos:

. BLIYUCTISAMb UTU OYEHUBAMb BEPOSIMHOCTNU COOLIMULL 8 PEANbHOU HCUZHUL,

o 8b1OUPaAMb NOOX00AUUE MeMOObl NPeOCMABIeHUs U 00PAOOMKU OAHHBIX,

yMemb peuams HeCl0XiCHble 3a0aiu HA NpUMeHeHUue 3aKOHA OONbUUX YUcel 8 COYUOLo2Ul,
CMpaxoeauuu, 30pasooxpaHenul, obecneyeHuu 6e30NACHOCMU HACENeHUs 8 UPe38blUalHbIX
CUMyayusx.

Texcmoesvie 3a0auu

|. BbINyCKHUK HAYYHTCS:

o Pemath HecOKHBIE TEKCTOBBIC 33]]a4X PA3HBIX THIIOB,

O aHaJIM3UPOBATh YCIOBHUE 3a/1a4H, TPH HEOOXOIUMOCTH CTPOUTH JIJIS €€ PEIICHHS
MaTEMaTUIECKYIO MOJICIIb;

O TIOHMMATh W UCTIOJB30BATh IS PEIICHHS 331291 WH()OPMAIIHIO, PEJCTABICHHYIO B BHJIC
TEKCTOBOW M CHMBOJIBHOH 3aIMCH, CXEM, TaOJIHII, IUarpaMm, rpauKoB, pUCYHKOB;

O JIeWCTBOBATH IO AITOPUTMY, COJIEPIKAIIEMYCS B YCIIOBUU 3a]1a4H;

O WCTOJB30BaTh JIOTHYECCKHUE PACCYKICHUS TIPH PEIICHUH 3a/1a4H;

O paboTtath ¢ U3OBITOYHBIMU YCIOBUSMHU, BEIOMpAsi U3 Bceil HH(OpMaIIiK, TaHHBIE,
HEOOXOAMMBIC ISl PEIICHUS 3a1auu;

O OCYIIECTBIISATh HECIIOXKHBIN IMepeOOp BO3MOXKHBIX PEIICHUIA, BEIOMpAst U3 HUX ONTUMAIBHOE
10 KPUTEPHUSIM, CHOPMYIIMPOBAHHBIM B YCIIOBHH,

O aHaAJIM3UPOBATHU MHTEPIIPETUPOBATH MOJIYUCHHBIE PEIICHUS B KOHTEKCTE YCIIOBUS 3a/1a4H,
BBIOMPATh PEIIeHMs, HE TIPOTHBOPEYAIINE KOHTEKCTY;

O pemiaTh 337a9u Ha pacueT CTOMMOCTH MOKYTIOK, YCIYT, MOE3/I0K U T.I1.;

O peuiaTh HECIOXKHBIE 3a]Ja4M, CBSI3aHHBIC C JOJIEBBIM YYaCTHEM BO BIaJCHUH (PUPMOIA,
MPEIIPUATHEM, HEJBUKHUMOCTHIO;

O pemaTh 337244 Ha IPOCTHIC MPOIICHTHI (CHCTEMBI CKUIOK, KOMHCCHH) U Ha BBIYMCIICHHC
CJIOXHBIX TIPOIICHTOB B Pa3IMYHBIX CXEMax BKJIAOB, KPESIUTOB M UITOTEK;

O pemiaTh MPAaKTHYECKHE 33/1a4H, TPEOYIOIINE UCIIOIb30BAHMS OTPHUIIATEIILHBIX YUCEI: Ha
oTpeieNieHre TEMIIEPATYPhI, Ha ONpeieJICHUE TIOJI0KEHUs Ha BPEMEHHOM ocH (110 Hamien
9Bl U TIOCJIE), HA JBIDKCHHUE ICHEXKHBIX CPEICTB (MPUXO0/1/pacxo), Ha OMpeICIICHHE
TJTyOWHBI/BBICOTHI U T.I1.;

O HCTOJB30BaTh MOHITHE MaclITada /Il HAX0XKICHUS PACCTOSHUIN U JJIMH Ha KapTax, IUIaHax
MECTHOCTH, TUTAaHAX TTOMEIIEHUH, BRIKPOHKAX, IpH paboTe Ha KOMITBIOTEPE | T.II.

B noseceonesroii scuznu u npu uzyuenuu Opyeux npeomemos:

O pf€uiaTh HECCIOXKHBIC ITPAKTUYCCKUC 3a/1a41, BO3ZHUKAIOMIUC B CUTyallUAX HOBCGZ[HGBHOﬁ
JKHN3HU.

|. BoINYCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:
Pewams 3a0auu pazuvix munos, 6 mom uucie 3a0auu NOBbIUEHHOU MPYOHOCMIU,
8LIOUPAMb ONMUMATLHBLU MEMOO PeuleHUs 3a0a4u, paccmMampusads pasiuinbie Memoobl,
CMpoOUms MoOelb peuleHus 3a0adu, NPo8oOUMs 00KA3AMENbHbLE PACCYHCOCHUS,
pewams 3a0auu, mpebylowue nepedOpa BaAPUAHMO8, NPOGEPKU VCI08UlU, 6blO0PA
ONMUMATILHOZ0 pe3yibmama,
® GHATUZUPOBAMb U UHMEPNPEemuposams pe3yibmamsl 6 KOHmMeKcme YClosus 3a0adl,
8bIOUpaMb peulenus, He npomusopeyaujue KOHMeKCmy,
®  nepegooumv Npu peuieHuu 3a0a4u UHGoOpmayuio uz o0HoU Gopmuvl 8 Opyeyr0, UCNOb3YS
npu HeobXO0OUMOCIMU cXeMbl, MadIUYbl, 2PAPUKU, OUASDAMMDbL;

B nosceonesnoii sorcusnu u npu uzyuenuu Opyeux npeomemos:



peuams npakmudeckue 3a0a4u u 3a0a4u U3 opy2ux npeomemos

Hcmopus mamemamuku

— OnuceIBaTh OTJEIbHBIE BBIAAIOIIMECS PE3YbTAThI, IOJIYyYEHHBIE B X0/1€ Pa3BUTHUS
MAaTE€MAaTUKH KaK HayKH;

— 3HATh IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBSI3H C OTEYECTBEHHOU U
BCEMHUPHOM UCTOPUEN;

— TMOHHUMAaTh pPOJb MAaTEMATHUKHU B pa3BuTuu Poccun

— Ilpeocmasnsame 6K1A0 8b10AIOUWUXCA MAMEMATNUKOE 8 PA3BUMUE MAMEMATNUKY U UHBIX
HAay4HwlXx obnacmetl;

— NOHUMamMv poib Mamemamuku 6 pazeumuu Poccuu

Memoovt mamemamuxu

- [IpuMeHATh U3BECTHBIE METOIbI MPU PEIICHUU CTAHJAPTHBIX MaTEeMATHUYECKUX 3a]1ay;
- 3amMeyvaTh U XapaKTepU30BaTh MATEMAaTHUECKHUE 3aKOHOMEPHOCTH B OKPY KAIOIICH
JIeCTBUTEIILHOCTH;

— MPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, B TOM YHUCIIE
XapaKTEePU3YIOIMINX KPACOTY M COBEPIICHCTBO OKPYXKAIOIIETO MUPA U MPOU3BEACHUMN
HCKYCCTBA

— Hcnonvzoeamsv 0cHOBHBIE MEMOObL O0KA3AMENLCMEA, NPOBOOUMb OOKAZAMEIbCNEO U
BbINOIHAMb ONPOBEPIHCEHUE,

- NPUMEHSMb OCHOBHbIE MeMOoObl peueHUs MameMamuyecKux 3a0ay;

- HA OCHOBE MAMeMamuyecKux 3aKOHOMEPHOCMel 8 NPUpooe XapaKmepuzosams
KPAcomy u COBEPULEHCINBO OKPYHCAIOUIe20 MUPA U NPOU3BE0eHUll UCKYCCMBA,

NpUMEHAmMb npocmeliuiue NpocpamMmuslie Cpeocmed U INeKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmemsl npu peueHuY Mamemamuyeckux 3a0ad.

I'eomerpusn

l. BpInyCKHUK HAYYHMTCH:
— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHITHAMU: TOYKA, MPsiMasi, TNIOCKOCTh B TIPOCTPAHCTBE,
napauieTIbHOCTh U IEPIICHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH;
— pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MpU3Ma, MUPaMUIa, IPSIMOYTOJIbHBIN
napajuiesienuIie 1, Kyo);
— m300paxkaTh U3ydaemMbie GUTYPHI OT PYKH B C TPUMEHEHUEM MPOCTHIX YePTEIKHBIX
WHCTPYMEHTOB;
— JenaTh (BBIHOCHBIE) INIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYDP: BUI
CBepXy, COOKY, CHU3Y;
— W3BJIEKaTh HHPOPMAIIHUIO O POCTPAHCTBEHHBIX TEOMETPHUUCCKUX PHUTypax,
MIPECTABICHHYIO HA YePTEeKaX U PUCYHKAX;
— TmpuMeHATh TeopeMy [Iudaropa npu BEIYHCICHIH 3JIEMEHTOB CTEPEOMETPUUECKHUX DUTYD;
— HAXOAWUTh 00BEMBI U IJIOUIAIN TTIOBEPXHOCTEN MPOCTEUIITNX MHOTOTPAHHUKOB C
npuMeHeHueM (Gpopmy;
— pacro3HaBaTh OCHOBHBIE BHJIBI TEJ BpalleHus (KOHYC, IWIMHAP, cdepa U map);
— HaAXOJWUTh 00OBEMBI H TIJIOIIAIA TTOBEPXHOCTEH MPOCTEHIITX MHOTOTPAHHUKOB M T
BpaIlleHHs C TPUMEHEHUEM GopMyI.

B nosceonesnoii srcusnu u npu uzyuenuu opy2ux npeomemos:
— COOTHOCHUTH a0CTPaKTHBIC TE€OMETPUUYCCKUE TOHITHS B (PAKTHI C PeaTbHBIMH JKU3HCHHBIMU
00BEKTAMHU U CUTYAILUSIMH,



— HCIIOJIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUIECCKUX (DUTYD JUTS PEIICHHUS
TUIIOBBIX 33144 MPAKTUYECKOTO COJICPIKAHMUS,
— COOTHOCHTH TUIONIA/IA TTIOBEPXHOCTEH TEJT OJJUHAKOBOM (POPMBI pa3IMIHOTO pa3Mepa;
— COOTHOCHUTH 00BEMBI COCYJIOB OJJUHAKOBOI (POPMBI pa3IMYHOrO pa3Mepa;
— oleHuBaTh (HopMy MPaBUILHOTO MHOTOTPAHHUKA TIOCIIE CIUJIOB, CPE30B U T.I. (OMPEEISITh
KOJIMYECTBO BEPILIUH, peOep U rpaHel MOITYyYEHHBIX MHOTOTPAHHUKOB)

II. BbINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCS:
— Onepuposamb NOHAMUAMU: MOYKA, NPAMASL, NIOCKOCMb 8 NPOCMPAHCMEe, NAPAJIeNbHOCb
U NepneHOUKYIAPHOCHb NPAMBIX U NIOCKOCMEL,
— npumeHsams OJisl peuleHusl 3a0a4 2eomempuiecKue Qakmol, eciu ycioeus NPUMeHeHUs
3a0aHbl 8 A6HOU hopme;
— pewiams 3a0a4u Ha HAX0NHCOEHUE 2eOMEeMPUUeCKUX eIUYUH N0 00pA3YaAM UlU
aneopummam,
— Oenamb (8bIHOCHbBIE) NIOCKUE YEPMENCU U3 PUCYHKOB 00BEMHBIX (hu2yp, 8 mom yucie
pucosams U0 c8epxy, COOKy, CmMpoums cedeHus MHO202PAHHUKOS,
— U36lEeKAMb, UHMEPNPEMUpPo8ams 1 npeodpaszoeviéams UHGOPMAYUIO O 2e0MEeMPUYECKUX
@ucypax, npeocmasieHHyIo Ha YepmerHcax,
— NpuMeHsmb 2eomMempuiecKue oakmeol 05 peuenus 3a0ay, 8 mom yucie npeononazarouux
HeCKOIbKO Wa208 peueHus;
— ONUCHIBAMb 83AUMHOE PACHONONHCEHUE NPAMBIX U NIOCKOCMEl 8 NPOCMPAHCMEe,
— ¢opmynuposams ceoticmea u npusHaKu guayp;
— Ookazvieams 2ceomempuiecKue YmeepiCoOeHus;
— glademsv CMAaHOAPMHOU Klaccugpurayueli npoCcCmpaHCmeeHHbix gueyp (nupamuosl, npusmol,
napannienenuneowl);
— HAxoo0umov 00veMul U NIOWAOU NOBEPXHOCMEN 2e0MemMPULeCKUX meil ¢ NPUMEeHeHUeM
opmyn;
— BbIYUCTIAMb PACCMOSHUSA U Y2TIbl 8 NPOCMPAHCIEE.
B moBceiHEBHOM KU3HH U TTPU U3YYCHUU JAPYTUX TPEIMETOB:
— UCNOTB308AMb CBOUCMBA 2eOMEeMPUYECKUX (ueyp Ol peuleHUs 3a0ad NPpaKmuyeckozo
xapaxkmepa u 3a0ay u3 opyaux ooracmetl 3HaHUll.

Bekmoput u koopounamut 6 npocmpancmee

l. BbInycKHUK HAYYUTCS:
- OnepupoBath Ha 6a30BOM YPOBHE MOHSTHEM JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTRE,
- HaXOJIUTh KOOPJIMHATHI BEPIIMH Ky0a U MPSMOYTOJIBHOTO MapalieyIeHIe/1a.

II. BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS
- Onepuposame NOHAMUAMU 0eKAPMOBbL KOOPOUHAMbL 8 NPOCMPAHCMEE, 8EKMOP, MOOYb
BEKMOPA, PABEHCHBO BEKMOPO8, KOOPOUHAMbI BEKMOPA, Y20l MeXCOY 8eKMOPAMU, CKANAPHOE
npouseedenue 6eKMopos, KONIUHeapHble 6eKMopbl,
- HAX0OUMb PACCMOSHUE MeHCOY 08YMS MOUKAMU, CYMMY BEKIMOPO8 U NPou3sedenue 6eKmopa
HA YUCTIO, Y20l MeHCOY BeKMOPaMU, CKATISIPHOE NPOU3BeoeHUe, PACKIaA0bl8ams 8eKmop no
08YM HEKOJLIUHEAPHbIM 8EKMOPAM,
- 3a0a6amb NJIOCKOCMb YPAGHEeHUEeM 8 0eKapmogol cucmeme KoOopouHam,
- pewams npocmetiuiue 3a0a4u 86edeHuemM 6eKmopHo2o basuca

BocnurartenbHble 3a1aun Ha anaredpe u reomerpun B 10-11 kiaccax
10 xaacc
JJIeMeHTHI TEOPUM MHOKECTB U MATEMATHYECKO JIOTUKH
- (1)OpMI/IpOBaTI) HpGJ]CTaBJ'IeHI/ISI 0 MAaTeMaTHKE KaK YacCTU YEJIOBEUECKOU KYJIbTYpPHI, I
00IIEro Pa3BUTHSI IIKOJIBHUKOB, ISl CO3JaHMSI KYJIBTYPHO — HCTOPHUECKOM Cpelibl 00yUEeHHUS;



- BOCHUTBIBATH Y YYalIUXCS JIOTUYECKYIO KYJIbTYPY MBIIUICHUS, CTPOTOCTH W CTPOMHOCTH
B YMO3aKJIKOYEHHUSIX;

— BOCHUTBIBATh YBAXKEHUE K JTOCTUKEHUSIM U OTKPBITUSM BEJIUKHUX YUEHBIX MAaTEMATHKOB;

- OBJIaJICBATh TEOPETUKO-MHOKECTBEHHBIM SI3bIKOM M SI3bIKOM JIOTUKH JJISI ONIUCAHUS PEAIBHBIX
MPOLECCOB U SIBIICHUM.

Yucna 1 BeTMYUHbI

- opMupoOBaTH KYJIBTYPY BHIYUCIICHUN;

- UCITOJIB30BaTh YMCIIOBBIE MHOKECTBA JJISI OIMMCAHMS PEATBHBIX IPOLIECCOB U SIBJIICHHIA.

- (hopMupoBaTh yMEHHUS MPOBOAUTH JIOTUUECKHUE JOKA3aTEIbHBIE PACCYXKICHUS B CUTYyaIUsX
MMOBCETHEBHOM JKU3HU;

- OLICHMBATh BKJIaJ OTEYECTBEHHBIX YUYEHBIX B Pa3BUTUE T€OMETPHUU.

Bbipaxenust

- OLICHMBAaTh, CPaBHMBATh W HCIIOJb30BaTh NpPHU PEIICHUM MNPAKTUYECKHX 3aJa4 YUCIIOBBIE
3HAYEHUsI pPEANbHBIX BEJIMYMH, KOHKPETHBbIE YHCIOBBIE XapaKTEPUCTUKU OOBEKTOB
OKPYKaIOIIEro MUPA;

- (opmupoBaTh KauyecTBa JHMYHOCTH, OOECIIEUUBAIONINE COLHAIBHYI0 MOOUIBHOCTD,
CIIOCOOHOCTh MIPUHUMATH CAMOCTOSITENIbHBIE PEIICHUS

YpaBHeHUA U HEPaABEHCTBA

- (opMupoBaTh TOHMMAaHHWE YypaBHEHUS KaK BaKHEHIIEH MaTEeMaTUYECKOW MOMACIH JUIs
OMMCAHUS U U3YYCHHS pa3HOOOPA3HBIX PEaTbHBIX CUTYAIUH;

- BOCIIUTAHUE Y yYalllUXCS JIOTUYECKOW KyJNbTYpbl MBIIUIEHUS, CTPOIOCTH W CTPOMHOCTHU
B YMO3aKJIIOYEHHUSIX;

- YMEThb HWHTEPIPETUPOBATh IOJYYCHHBIA MPU PEUNICHUH YPABHEHUs, HEPABEHCTBA WJIA
CUCTEMBl pE3yJIbTaT, OIEHWBATh €ro MpaBAoNoa00Me B KOHTEKCTE 3aJlaHHON peanbHOU
CUTYallMH WIN IPUKIATHOMN 3a/1a4UH.

DOyHKUNHA

— (QopmupoBaTh MHTEpEC K YYECHHIO, K MpOIlecCy IMO3HAHUSA, TOHUMATh U HCIOJIH30BaTh
(GYHKIIMOHANIBHBIE TIOHSTHS, SI3bIK (TEPMHUHBI, CHUMBOJMYECKHE OOO3HAUYEHUS), BBIIEISATH
aTbTEPHATUBHBIE CIIOCOOBI JOCTHXKEHHUSI 1IEJIU U BBIOUpaTh Hanbosee 3QheKTUBHBIN crioco0;

- popMHpOBaTHh PYHKIIUOHATHHYIO TPAMOTHOCTb;

- ¢dopMmupoBaTh TMOHUMaHUE (YHKIUM KaK BaKHEHIIeW MaTeMaTHUecKOW MOJeNu s
ONUCAHMS MPOLECCOB U SIBIICHUN OKPYX AIOIIET0 MUpa

DJIeMEHThI MATEMATHYECKOI0 aHAJIU3a

- opmMupoBaTh CIIOCOOHOCTH CTPOUTHh U MCCIIENIOBATH MPOCTEHIIINE MATEMAaTHUYECKIE MOJIEIH
MpY PELICHUH NPUKJIIAIHBIX 3a7a4, 3aJ1a4 U3 CMEKHBIX JUCLHIUINH;

- paclMpeHue Kpyro3opa yJaluuxcs yepe3 peieHne MaTeMaTHYeCKuX 3a/1ay;

- (dopmupoBaTh CIOCOOHOCTh MPUMEHATh MATEMATHYECKHE METOJAbl K HCCIEIOBAHUIO
MIPOLIECCOB B PUPO/Ie U OOIIECTBE.

BepositHocTh M cTaTcTHKA. PadoTa ¢ JaHHBIMHU

- (hopMupoBaTh YMEHHE U3MEPATh M CPaBHUBATH BEPOATHOCTU PA3TUYHBIX COOBITHH, JeiaTh
BBIBOJIBI U IIPOTHO3BI;

- BOCIHTBHIBATH TAKUE JIMYHOCTHBIE YEpPTHl XapakTepa, KakK HACTOWYMBOCTh U
LIEJICYCTPEMIICHHOCTb;

- opMHUpPOBATH YMEHHE BOCTIPUHUMATh U KPUTHUUECKHU

aHATM3UPOBaTh WHGPOPMAIIMIO, TOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX peaJbHBIX
3aBUCUMOCTEU

Harnasinnas crepeoMerpus

- opmMupoBaTh aOCTPAKTHOE MBINIJICHHE;

- pa3BHBaTh y OOYYarOMIMXCs MPOCTPAHCTBEHHOE BOOOpPaXKCHHE M JIOTUYECKOE MBIIICHUE
MyTEM CUCTEMAaTHUYECKOTO U3YUYEHHUS CBOMCTB T€OMETPUUECKUX (PUTYP B IPOCTPAHCTBE;

- (opMupoOBaTh ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUas ICTETUKY OBbITa, HAYYHOTO H
TEXHHUYECKOTO TBOPUYECTBA



IHapanieJbHOCTDH U MEPNEHAUKYJISIPHOCTH B IPOCTPAHCTBE
- (hopMupoBaTH MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
- BOCHHTHIBATH TPYAONIOOHME, YHNOPCTBO, AaKKypaTHOCTb M IEJI€YCTPEMIIEHHOCTh TNpHU
BBIIIOJIHEHUH 3aJJaHUN;
- (popMupOBaTH KPUTUYHOCTH MBIIIJIEHUS,, YMEHUE PACIIO3HABATh JIOTUYECKU HEKOPPEKTHBIE
BBICKa3bIBAHMSI, OTJINYATh TUIIOTE3Y OT (haKTa.
MHororpaHHMKH
- pa3BUBATH MPOCTPAHCTBEHHOE MBIIIEHUE, KaK MPOLIECC CO3/AaHUs, OIEpUPOBAaHUS oOpa3zaMu
Y OpUEHTAllMU B PEAJIbHOM U BOOOpakaeMOM INPOCTPAHCTBE MPHU PELICHUH Pa3IMYHOrO THUIA
3a/1a4, 1ab0paTOPHBIX paboT;
- (opmupoBaTh OTBETCTBEHHOE OTHOIIEHHE K OOY4YEHHIO, TOTOBHOCTh W CIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOpa30BAHMIO, CO3HATEIBHOE OTHOLIEHHWE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHUIO YCIEUTHOM MpodeccuoHanbHOM U 0OIIECTBEHHON e TEIbHOCTH;
- BOCIIUTaHHE TBOPUYECKOI'O CTHJIS MBINIJICHUS, BKIIOYAIOMIETO B ce0si cooOpa3uTeIbHOCTD,
Ha0JII01aTeIbHOCTb, XOPOIIYIO aMATh, OCTPBIN IJ1a30Mep, paHTa310, BHUMATEIbHOCTD.

11 kmace
Ioka3aTenbHast ¥ Jorapupmuyeckas pyHKIUN
— (QopmupoBaTh BaXHEHIIME MaTeMaTUYECKUE MOJEIH [UIsl ONMUCAHUS ¢ U3Y4YCHUS
pa3HOOOpa3HbIX pEAlbHbIX CHUTyallMd C MOMOIIBIO YpaBHEHUS, CaMOCTOSATEIBHO CTAaBUTh
HOBBIE yueOHBIE LIETU U 337a4u;
— yAenATb 0co00€ BHHMAaHHE BOCIUTAHUIO YYBCTB JTHUUYECKMX HOPM, HAXOAUYHMBOCTH U
aKTUBHOCTH NPU PEIIEHUH MaTEMaTUYECKUX 3a]a4;
— (QopmupoBaTh MHTEpEC K YYEHHIO, K IpOlecCy IO3HAHUS, MOHMMATh U HCIOJIb30BaTh
(GYHKIIMOHANIBHBIE TOHSTHS, SI3bIK (TEPMUHBI, CHUMBOJIMYECKHE OOO3HAUEHUS), BBIICTSATH
alTbTEPHATUBHBIE CITIOCOOBI TOCTHKEHHUSI IICJIM U BBIOUpaTh Hanbosee 3pGeKTUBHBIN crioco0;
— (opmupoBaTh yMEHHs CO3[aBaTh BAKHEWIIYI0 MAaTEMAaTUYECKYI0 MOJENb JUISl OMHCAHMS
MPOLIECCOB U SIBICHUM OKpY)KAlOIIEro MHUpa, NPUMEHITh (YHKUMOHAJIBbHBIA SA3BIK IS
OMMCAHUS U HCCIEJOBAHMS 3aBUCUMOCTEH MEXAy (PU3NYECKUMU BEITUYMHAMHU, TTOCTPOCHUIO
’KU3HEHHBIX [JIAHOB BO BPEMEHHOM MEepPCIEKTHUBE;
— (opmMupoBaTh yMEHHS BBINOJHATH MHOTOIIArOBbIE MPEeOOpPa3OBaHUS  BBIPAKEHUH,
IpUMEHSs MHMPOKUI HaOOp crnocoOoB M MPHUEMOB, MPU TUIAHWPOBAHUU JOCTIKEHUS Lesen
CaMOCTOSITENBHO, TIOJIHO U aJIEKBATHO YYUTHIBATh YCIOBHS U CPEACTBA UX JOCTUKECHUS;
— (opmupoBaTh yMEHUSI MOHUMATh U HUCIOJIb30BaTh MAaTEMAaTUUECKUE CPEJICTBA HATJISATHOCTH:
yepTexu, rpaduxu, TabIuLbl, JUarpaMma, MPUMEHATh MOJTYyYEHHbIE 3HAHMS KaK Ha ypOKax,
TaK ¥ BO BHEYPOYHOH JESITEIBHOCTH;
— MpUBJEYCHHE BHUMAHUS K MCMOJIb30BaHUIO (DYHKUIMOHAJIbHBIX MPEACTABICHUN U CBOICTB
GyHKUIMH UIs pellieHns 3a7a4 U3 pa3IMnyHbIX pa3zesioB Kypca MaTeMaTuKH, GU3UKH, XUMUU U
Ap-;
— (opMUpOBaTh OTBETCTBEHHOE OTHOIIEHHE K OOYYEHHIO, TOTOBHOCTh K CAaMOPa3BUTHIO,
caMo00pa30BaHMIO; OCYUIECTBIISITh KOHCTATUPYIOIIMM M MPEABOCXUUIAIONINN KOHTPOJIb IO
pe3yNbTaTy U Mo Cnoco0y AeiCTBUS;
aJIeKBaTHO CAMOCTOSTENILHO OIIEHUBATH MPABUILHOCTH BBITIOJIHEHUSI ICCTBUS U BHOCUTH
He00X0/IMMbIe KOPPEKTUBBI B UCIIOJIHEHUE, KaK B KOHIIE JCHCTBUS, TaK U 1O X0y €ro
peau3arum.
HNHuTerpaj u ero npuMeHeHue
— (opMUpOBaTH IIEIOCTHOE MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKU U OOUIECTBEHHOW MPAKTUKH;
— (opmMupoBaTh yMEHHUS OMNPEAENIATh MOHATHUS, YCTAaHABIMBATH MNPUYUHHO-CIIEJACTBECHHbBIC
CBSI13H, CTPOUTH JIOTHYECKOE PACCYKIEHUE, YMO3aKIIOUeHUE (MHAYKTUBHOE, IE€AYKTUBHOE U 110
aHAJIOTMH) U JIeNIaTh BBIBOJIBI;
— (opmMupoBaTh OTBETCTBEHHOE OTHOLIEHHE K OOYYEHHUIO, TOTOBHOCTH K CAMOPa3BUTHUIO U
camMo00pa30BaHNIO Ha OCHOBE MOTHBAIMH K O0YYECHHUIO U TIO3HAHUIO;



— (opMupoBaTh yMEHHE HUCIOJB30BaTh MNPHUOOPETEHHBIE 3HAHUS B  IMPAKTHYECKOM
NeSITEIIbHOCTH;

— (hopMUpOBaTh UHTEPEC K U3YUYEHUIO TEMBI U JKEJIaHUE NMPUMEHSTh NPUOOPETEHHbIE 3HAHUS
Y YMEHHS;

— (opmupoBath npeacTaBieHus 00 HUIEIX U 0 METOJaX MaTEMaTHUKU Kak 00 yHHMBEpCAIbHOM
A3BIKE HAYKH U TEXHUKHU;

— (opMupoBaTh CHOCOOHOCTH OCO3HAHHOTO BbIOOpa UM  TOCTPOEHHUS JajbHeHIIei
VMHIUBUAYaJbHOU TPAEKTOPUN Pa3BUBAaTh MHTEPEC K U3YUEHHIO TEMbI, MOTUBHUPOBATH KEJIAHUE
MPUMEHTh IPUOOPETEHHBIE 3HAHUS U YMEHUS, GOPMUPOBATh YMEHHE padOTaTh B KOJIJIEKTUBE
Y HaXOJUTh COINIACOBAHHBIE PEIICHHUS;

(dbopMUpOBaTH YMEHHE BUJIETh MATEMaTHUECKYIO 337a4y B KOHTEKCTE MPOOIEMHON cUTyaluu,
B JPYT'HX AUCLHUIUIMHAX, B OKPYKAIOIIEH KU3HU.

KomnekcHbie ynciia

— (hopMHpOBaTh HE3ABUCUMOCTh CYXIECHUM;

— (opmupoBaTh yMEHHSA YCTAaHABIMBaTh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXKICHHE, YMO3aKIIOUeHUE (MHIYKTUBHOE, JAECIYKTUBHOE U 10 aHAJOTUHU) U
JIeJ1aTh BBIBOJBI;

— (hopMHUpOBaTH YMEHUE COOTHOCUTD MOJTYUYEHHBIN pPe3yNbTaT C IOCTABIEHHOM 1IEJIBIO;

— (opmMupoBaTh UHTEPEC K MU3YUYEHUIO TEMBI U JKEIaHHE MPUMEHATh NPUOOPETEHHBIE 3HAHUS
U YMEHHS;

— (opMupOBaTH YMEHMs OINpEAeNsATh IOHATUSA, CO37aBaTb OOOOIIEHHUS, YCTaHABIMBATh
aHAJIOTMH, KJIacCU(ULIMPOBATH;

— (opmupoBath ymeHue GopMyJIupoBaTh COOCTBEHHOE MHEHHUE;

— pa3BUBaThb MOTHBBI U MHTEPECHI CBOEH MT0O3HABATEIBHON N€ATEIBHOCTH;

BOCIIUTBIBATH CO3HATEIBHOIO OTHOLIEHUS K IIPOLIECCY.

DJIEeMEHThI TCOPHUH BePOSITHOCTEl

— ¢dopMHpOBaTh CIIOCOOHOCTH OCO3HAHHOTO BHIOOpa MW  TOCTPOCHUS  JalibHEUIIEH
WHIUBUAYaJIbHOU TPACKTOPUU;

— (opmMupoBaTh yMEHHE OCYIIECTBISATH KOHTPOJIb CBOEW JEATENbHOCTH B IpoLecce
JOCTUKEHUS pe3yJIbTaTa;

— (opmupoBatb ymeHue GopMyIupoBaTh COOCTBEHHOE MHEHHUE;

— (opMupoBaTh yMEHHE BHUAETH MATEeMAaTUYECKYI0 3a/Jady B KOHTEKCTE MpOOJIeMHON
CUTYalluu B OKpYKarolleH )KU3HU;

— (opmupoBaTh yMEHHE MPEACTABISATH PE3ylbTaT CBOEH ACSITENIbHOCTH;

— (opMupOBaTH yMEHUE KOHTPOIUPOBATH MPOLIECC CBOEH MaTeMaTHUECKOM JIeATEIbHOCTH;

— (opmupoBaTh yMeHUE KOPPEKTHUPOBATh CBOM JACHCTBHS B COOTBETCTBUU C M3MEHSIOLIEICS
CUTyaluen;

— (opMupOBaTH IIEIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU;

— (opmupoBaTh yMEHMsS ONPENEIATh MOHATHUS, CO3/aBaTh OOOOIIEHUs, YCTaHABIMBATh
aHaJIOTMM, KJacCU(UUIHUPOBATh. pPa3BUBaTh T'OTOBHOCTH K CaMOOOpPA30BAHUIO M PEHICHHUIO
TBOPUYECKHX 3a/a4Y;

(dbopMUpOBaTh YMEHHE COOTHOCUTH CBOU JICHCTBUS C TNIAHUPYEMbIMU Pe3yJbTaTaMu.
IloBTOpeHue u cucreMaTu3anusa y4eO0HOro MmarepuaJa

— (opMupOBaTH YMEHHs OINpPEACTATh NOHATHSA, CO3AaBaTb OOOOIIEHHWS, YCTaHABIMBAThH
aHaJIOTUH, KJIACCH(PHUIIMPOBATD;

— (QopmupoBaTh yMeHUE BHUJETh MaTEMaTHYECKYI0 3aJauy B KOHTEKCTEe MpPOOJIEeMHOM
CUTYallMU B APYTUX AUCIUIUIMHAX, B OKPYKaIOIIEH KU3HHU;

— OIIepUpOBATh MOHATUAMU CIy4alHOW BEJIMYMHBI, PACIIPEACIICHNS BEPOSTHOCTEN CIIy4alHOU
BEJTUYMHBI;

— HCIOJb30BaTh COOTBETCTBYIOUIMI MaTEeMaTHYECKUIl amnmapar [Uisi aHaliu3a U OLIEHKH
CIIy4alHBIX BEJIMYHH;



— (opmupoBaTh yMeHUE BHIETh MATEMATHYECKYHO 3aa4y B KOHTEKCTE IPOOIEMHOM
CUTYaIlMU B OKPYKarOLIEeH KU3HH;

— (QopmupoBaTh yMEHHE OCYILECTBISATh KOHTPOJb CBOEW JESATENBHOCTH B MpoIecce
TNOCTH>KEHUS Pe3ysbTaTa;

pa3BUBaTh TOTOBHOCTH K CAMOOOPA30BAHUIO U PEIICHUIO TBOPUECKUX 3a]1a4, BOCIIUTHIBAThH
KYJbTYpY NOBEJICHUS HA YPOKE.

Koopaunarsl 4 BeKTOPHI B IPOCTPAHCTBE

— ¢opMHpOBaHHE BaKHEHIIEH MaTEeMaTUYECKOW MOJENHM [IJIsi ONHCaHUs U MU3y4YCHUs
Pa3HOOOpPA3HBIX PEANbHBIX CUTyalluid C TMOMOIIBIO YpPaBHEHUS, CAMOCTOSATENHbHO CTaBUTh
HOBBIC yUeOHBIC LIETTU U 33/1a4H;

— (opmupoBaHre 0co00r0 BHUMaHHUS BOCIIUTAHUIO YYBCTB ATHUYECKHX HOPM, HAXOAUYHUBOCTh U
AKTUBHOCTH IPU PEIICHUHM MAaTEMaTUYECKUX 3a/1a4;

— (¢opMHpOBaHHE HHTEpPEca K YUYEHHIO, K MPOIECCy MO3HAHUS, MOHUMAaTh U HCIOJIb30BATh
(GyHKIIMOHANIbHBIE TIOHSTHS, SI3bIK (TEPMHUHBI, CHUMBOJIMYECKHE OOO3HAYEHUs), BBIICIATH
albTEPHATUBHBIE CITIOCOOBI JOCTUXKEHHUSI 1IEJIM U BBIOMpaTh Hanbosee 3 (HEKTUBHBIN CIIOCO0;

— (¢GopMHpOBaHHE YMEHHS OINEPUPOBATh MOHITHUSMU TEOMETPUUECKOT0 MecTa TOYEK B
MPOCTPAHCTBE, YpaBHEHHS (QUIYpbl B KOOPJAMHATHOM TPOCTPAHCTBE;, BBIBOJAUTH U
WCII0JIb30BATh YPAaBHEHUE MIOCKOCTH;

— (¢GopMHpPOBAHHE YMEHHUS CO3/1aBaTh BAXKHEHIITYI0 MAaTEMAaTHUYECKYI0 MOJEINb JJIsl ONMUCAHUS
MPOIIECCOB U SIBICHUUM OKPYXKAIOIIETO MHpPA, NPUMEHATh (YHKIHOHAIBHBIA SI3BIK IS
OMMCAHUS W HCCIEJOBAHMS 3aBUCUMOCTEH MEXAy (PU3NYECKUMU BEITUYMHAMHU, TTOCTPOCHUIO
KU3HEHHBIX IJIAHOB BO BPEMEHHOM MEPCIIEKTUBE;

— (GopMHpOBaHHE YMEHHUSA BBINOJHATH MHOTOIIATOBBIE MPEoOpa3oBaHUsl BBIPAKEHUM,
MPUMEHsIST UPOKUNA HAOOp crmocoOOB W MPUEMOB, MPU IIAHUPOBAHUM JIOCTHIKEHUS IeNen
CaMOCTOSITENILHO, MOJIHO U aJIEKBATHO YUYUTHIBATH YCIOBUS U CPEACTBA UX JOCTUKEHHUS;

— ¢opMHpOBaHHE yMEHHUS TOHMMAaTh M HCIOJb30BaTh MaTeMAaTHYECKHE CpEeICTBa
HaIJSIAHOCTU: Y€PTEkKH, TpaduKu, TaOIUIIbI, JUArpaMMa, MPUMEHSTh MOJyUYeHHbIC 3HAHUS KaK
Ha ypoOKax, TaK U BO BHEYPOUHOU JI€ATEIIbHOCTH;

— ¢opMHpOBaHHE MPOCTPAHCTBEHHBIX OTHOIICHUN MEXTY 00bEKTaMU;

— (¢opMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K OOY4YEHHIO, TOTOBHOCTh K CaMOPa3BUTHIO,
caM000pa30BaHMIO; OCYIIECTBISITh KOHCTATUPYIOIIMA M TMPEABOCXUIIAIONINN KOHTPOJb I10
PE3YNbTATY | 10 CIIOCO0Y ACHCTBUS;

aJIeKBaTHO CaMOCTOSTEIILHO OIICHUBATh MPABUJILHOCTH BHITIOJHEHUSI ICUCTBUS U BHOCUTD
HE0OXOMMBbIE KOPPEKTUBHI B UCIIOJTHEHNE, KaK B KOHIIC IEUCTBUS, TaK U IO X0y €ro
peanuzanuu

Tena Bpalmenus

— (opmMupoBaTh LEIOCTHOE MHPOBO33PEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO
pa3BUTUS HaYKU U OOIIECTBEHHON MPAKTUKH;

— (QopmMupoBaTh yMEHHUS OMNPEACNATHh TOHATUS, YCTAHABIWBATH NPUYUHHO-CIIEIACTBECHHBIC
CBSI3U, CTPOUTH JIOTUUECKOE PACCYXKIEHUE, YMO3aKIIOUCHHE (MHAYKTUBHOE, IETYKTUBHOE U TI0
aHAJIOTHH) U JeJIaTh BHIBOJIBI;

— (opmMupoBaTh OTBETCTBEHHOE OTHOIIECHHE K OOYYEHUIO, TOTOBHOCTH K CAMOPAa3BUTHUIO U
caM000pa30BaHMIO HA OCHOBE MOTHUBAIIMM K OOYYEHUIO U NTO3HAHUIO;

— ¢dopMHpOBaTh YMEHHE UCIOJB30BaTh MPUOOPETEHHBIE 3HAHUS B  TMPAKTUYECKOU
NEeSATEIbHOCTH;

— (opmupoBaTh UHTEPEC K U3YUYEHUIO TEMBI U KEJIAHUE MPUMEHITh MPUOOPETEHHBIC 3HAHUS
Y YMEHUS,

— ¢opMHpOBaTh MPECTABICHUS 00 HACSIX U O METOJaX MaTeMaTUKH Kak 00 YHHBEpPCaTIbHOM
SI3bIKE€ HAYKHU U TEXHUKHU;

— ¢opMHpOBaHHUE MPOCTPAHCTBEHHBIX OTHOIICHUN MEXY 00bEKTaMU;

— (QopmupoBaTth CIOCOOHOCTH OCO3HAHHOTO BbIOOpAa UM MOCTPOCHUS  JalbHEWIIeH
WHJMBHUYaJIbHON TPAEKTOPUH Pa3BUBATh MHTEPEC K U3YUYEHHUIO TEMbI, MOTUBUPOBATH JKEJIAHHE



MPUMEHSTh TPUOOPETEHHBIE 3HAHUS U YMEHUS, (DOPMUPOBATH YMEHHE Pad0TaTh B KOJUIEKTHUBE
Y HaXOJUTh COIJIACOBAHHBIE PEIICHHUS;

(bopMUpOBaTH YMEHHE BUJIETh MATEMaTHUECKYIO 337a4y B KOHTEKCTE MPOOIEMHON cUTyanuu,
B JPYI'MX JUCLMIUINHAX, B OKPY>KAIOIIEH KU3HH.

O0bémpl Tea.Ilnomans chepnbl

— (opmMupoBaHHE HE3ABUCUMOCTD CYKJICHUN;

— @DOopMHpPOBaHME YMEHHUS YCTAHABIWBATh IPUYMHHO-CIECACTBEHHBIE CBS3H, CTPOUTH
JIOTUYECKOE PACCYXACHHE, YMO3aKIIOUeHUE (MHIYKTUBHOE, JAECIYKTUBHOE U 10 aHAJOTUHU) U
JIeJ1aTh BBIBOJBI;

— (opMupoBaHUE YMEHHUS COOTHOCHUTD MOJyYEHHBIN pe3yNbTaT C IOCTABJIEHHOM 1IEJIbIO;

— (opMupoBaHHE MHTEpeca K H3YUYEHHUIO TeMbl U JKEJIaHUE NPUMEHITh MPHOOpETEHHbIE
3HAHUS U YMEHMUS;

— (opmMupoBaHHe YMEHHs OINpPEAENATh MOHATHUS, CO3/1aBaTb OOOOILEHHUs, YCTaHABIMBATh
aHaJIOTUH, KJIACCU(PHUIIMPOBATD;

— (opmupoBanue ymeHus: GOpMyIHpoBaTh COOCTBEHHOE MHEHMUE;

— (opmupoBaHHE MPOCTPAHCTBEHHBIX OTHOIIEHUN MEXY 00bEKTaMU;

— pa3BUTHE MOTUBOB M MHTEPECOB CBOEH IT03HABATEIBHOM 1E€ATEIBbHOCTH;

— BOCIIMUTaHUE CO3HATEJIILHOIO OTHOLIEHMS K IIPOLIECCY [TO3HAHUS MUPA;

pa3BUBaTh HABBIKM CAMOCTOSITEIbHON paOOThI, aHAJIM3a CBOEH pabOThl, BOCIUTHIBATD
POCCHUICKYIO TPaKJaHCKYIO UIEHTUYHOCTh, TaTPUOTU3M, yBaxkeHHe K OTeuecTBy
IloBTOpEeHUe M cucTeMaTH3alus Y4eOHOIro MaTepuasa

— (opmMupoBaHHEe YMEHHS OIpPEAENATh MOHATHUS, CO3/1aBaThb OOOOILEHHUS, YCTaHABIMBATh
aHAJIOTMH, KJIacCU(ULIMPOBATH;

— (opMupoBaTh yMEHHE BHUAETH MATEeMAaTHYECKYI0 3aJady B KOHTEKCTE MpOOJIeMHON
CUTYyallU! B APYTUX AMCLUIUINHAX, B OKPYKAIOIIEH KU3HU;

— OIEpUpPOBATh MOHATHIMU CIy4YalHOW BEJIMYMHBI, PACIIPEACIICHHS BEPOSTHOCTEN CIIy4alHON
BEJIUYHHBI;

— HCIIONIb30BaTh COOTBETCTBYIOLIMI MaTEeMaTHYECKUI amnmapar Uil aHalu3a U OLIEHKHU
CIIy4alHBIX BEJIMYUH;

— (opmupoBaHHe yMEHHUS BHJETh MAaTEMaTHYECKYIO 3aJady B KOHTEKCTE HpPOOJIEeMHOMN
CUTYallMU B OKPYXKAIOUIEH KU3HU;

— (opMupOBaHHME YMEHHS OCYIIECTBISATh KOHTPOJb CBOEH JESITENbHOCTH B IpOLEcce
TNOCTH)KEHUS PE3yNbTaTa;

— pa3BHUBaTh TOTOBHOCTh K CaMOOOpPA30BAHMIO M PELICHUIO TBOPUECKHUX 3aJ]1a4, BOCIUTHIBAThH
KyJbTYpy ITOBEJEHUS Ha YPOKE;

— (opmupoBaHUEe MPOCTPAHCTBEHHBIX OTHOIICHUHN MEXKIY 00ObEKTaMH;

BOCIUTBIBATh POCCUHCKYIO TIPaXIAHCKYI0 HWACHTUYHOCTb: NATPUOTH3M, YBaXXEHUE K
OteuecTBy, pa3BUBaTh FTOTOBHOCTh K CAMOOOPA30BAHUIO.

I1l. TEMATUYECKOE IINTAHUPOBAHHE. 10 knacc.

Ne | HammeHoBaHue pa3ienoB, TeM Kon- | Conmepikanue yueOHOTO MaTepuana «Anredpa u Havana

6110 BO MaTE€MaTUYECKOro aHan3a

Ka 4acoB

1. TloBTopenue. ( 10 4./ 56;10k0B)

1 AnreOpanueckre BhIpaXKeHUsI. 2 Pemenue 3agad ¢ UCNOIB30BAaHUEM CBOMICTB YMCEN U
JluneitHble ypaBHEHUS U CUCTEMBI CHUCTEM CYHCIIEHHUS, JAETUMOCTH, JOJed U dacrew,
ypaBHEHUH. IIPOLEHTOB, MoAyined uucen. Pemenue 3amau ¢

2. | UucrioBbie HEpaBEHCTBA H 2 WCIIOJB30BAHUEM  CBOMCTB  CTENCHEM M KOPHEW,
HEpaBEHCTBA MIEPBOM CTETICHU C MHOT'OYJICHOB, NPe0Opa30BaHUii MHOTOUWIEHOB U JPOOHO-

OJHHUM HEU3BCCTHBIM. pannoHaJIbHBIX BBIpEl)KGHHﬁ.




Jlunelinas QpyHKIMS, KBaIpaTUIHAS
¢dbynkumsi. CBoicTBa U TpaduKu

byHKIMN.

Pemenne 3amad ¢ MCIONB30BAHUEM TIPAaLyCHOM MepbI
yriia. Moy 4ucia u ero CBOMCTBA.
Pemenue 3a1a4y Ha JBMKEHHE U COBMECTHYIO paboTy C

4. KBaI[paTHBIe KOpHHU. KBaI[paTHI)Ie IIOMOIIBIO JIMHEWHBIX H KBaaApaTHBIX ypaBHeHI/Iﬁ n ux
ypaBHEHUS. KBaI[paTHbIe cucreM. Pemienue 3agady C IIOMOIIBKO  YHCIOBBIX
HepaBEHCTBA. HEPABEHCTB U CUCTEM HEPAaBEHCTB C OJHOM MEepEeMEHHOM,

5. | Ilporpeccuu u CIOXKHBIE TPOIICHTEHI. C IPUMEHEHUEM N300pa’keHHS YUCIIOBBIX TPOMEKYTKOB.
BXOI[HaH KOHTPOJIbHAS pa60Ta_ Pemrenue 3aa4 C UCITOJIb30BAHUECM YHNCJIIOBBIX (bYHKHI/Iﬁ

u ux rpaduxoB. Mcrnonbp3oBaHue CBOHCTB U TpadUKOB
JUHEHHBIX W  KBaJpaTU4HbIX (yHKUUH, o0OpaTHOU
MPOMOPLUUOHATILHOCTU U QYHKIUHU Y = x/; . I'pacduueckoe
pelleHre ypaBHEHUI 1 HEPaBEHCTB.

2.CteneHb ¢ aeiicTBUTEIbHBIM NMoka3ateaeM. ( 10 4. / 5 6,10k0B)

6. JleiicTBuTenbHbIC ynciia. beckoHedHo elictButenbHble 4Kcla. beckoHeuHO — yOBIBaromas
yOBIBaroIasi reoMeTpudecKast reoMeTpuyecKkas mporpeccusi. ApuMeTudueckuii KOpeHb
porpeccusi. HATypaJIbHOM CTETICHHU.

7- | ApudmeTrrueckuii KOpeHb Crenenp ¢ JeHCTBUTENBHBIM IIOKa3aTeJIeM, CBOICTBa

8. | HaTypanbHOM CTEneHH. CTCICHHU.

9. | Crenenb ¢ pallMOHAIBHBIM H
JeWCTBUTEILHBIM TIOKA3aTEIISIMU.

10. | O0oOmenne TeMol: «CTeneHs ¢
JeWCTBUTEIILHBIM TIOKA3aTeIeM.

KonTponbnas pabora No 1.
3. Crenennas pynkuus. ( 12 4./ 6 6;10x0B)

11. | Crenennas ¢yHkuus, e€ cBOlcTBa U Crenennas pyHKIMS U ee CBOMCTBA U TpaduK.
rpaduk. B3auMHO oOpaTHBle (QYHKIMKM W CHOXKHAS (DyHKITHSL.

12. | Bsanmmo obparhbie (yHKIIA 1 HpobHo - nuneiiHas ¢yHkusa. PaBHOCKIIbHBIE ypaBHEHUS
CHOHAT DYHKIA, U HEpaBeHCTBA. HNppaunonanbHble  ypaBHEHMUS.

v HppannoHaibHbIe HEPAaBEHCTBA.

13. | dpo6Ho - nuHeitHast QyHKIHSL.

PaBHOCWITbHBIC YpaBHEHHUS H
HEpaBEHCTBA.

14. | UppaunoHanbHble ypaBHEHHUS.

15. | UppaunoHanbHble HEPaBEHCTBA.

16 | OGoOmienne Tembl: «CTeneHHas
¢bysakusa». KontponbHas padorta Ne2.

4. Iloka3zareabHas GpyHkuus. (10 4./ 5 6;10x0B)

17. | Iloka3arenbHas QyHKIHUSA, €€ [Toka3zarenbHas GyHKIMS U ee CBOMCTBA U Irpaduk.
CBOMCTBA U rpaduK. [Ipocreiimne mokasaTenbHbIe YPABHEHUS U HEPABEHCTBA.

18. | [lokazarenpHBIE ypaBHEHUS. CucreMbl MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

19. | Iloka3arenpHBIC HEPABEHCTBA. 2

20. | Cucrembl MOKa3aTENbHBIX YPaBHEHUH
Y HEPaBEHCTB.

21. | O60061enue TeMsl: «Iloka3arenpHast
¢bynkus». KontponbHas padorta Ne3.

5. Jlorapupmuueckasi pynkuus. ( 14 4. / 7 6;10k0B)
22. | Jlorapudmsr. Jlorapudm  uumcia, cBoiicTBa  Jiorapudma.
Hecartuunpiii  norapudm. UYmcno e. HarypanbHblii
23 | CgoiicTsa norapudmos. sorapudm. [IpeobpazoBanue JorapuMUIEeCKIX
24 | JlecHTuaHbIC n HATYPaNbHBIC BBIPAXKCHH. Jlorapudmmueckue ypaBHEHUS u

norapudmsl. Dopmyna nepexosa.

HepaBeHcTBa. Jlorapudmudeckas GyHKIUS U ee CBOMCTBA




25. | Jlorapudmuueckast pyHKIus, eé 2 u rpaduk.
CBOICTBa U TpaduK.
26. | JlorapudmMuueckue ypaBHCHHS. 2
27. | JlorapudmMuueckrie HEpaBEHCTRBA. 2
28. | O0oO1IEHNE TEMBI: 2
«Jlorapudmuueckas pyHKIUD.
KonTponbnas pabora No 4.
6. Tpuronomerpuueckue popmyJbl. ( 24 4. / 12 6J10K0B)
29. | Paguannas mepa yrina. Ilosopot 2 Tpuronomerpuyeckas OKpPYKHOCTb, pPaJuaHHas
TOYKH BOKPYT Hayasla KOOpJIUHAT. mepa yrna. CuHYyC, KOCHHYC, TaHTEHC, KOTAaHICHC
30. | Ompenenenue cuHyca, KOCHHYcCa U 2 IPOU3BOJILHOIO yria. OCHOBHOE TPUTOHOMETPHUECKOE
TaHI'€HCA yTJia. 3HaKHu CHHYCa, TOXICCTBO " CJICACTBHA nu3 HCTrO. 3HadeHust
KOCHHYCa U TaHTEeHCa YIJia. TpuroHomerpuueckux pynkuuit ms yriaos 0°, 30°, 45°,
31. | 3aBUCHUMOCTb MEXKIy CUHYCOM, 2 T mTTmOT
KOCHHYCOM Y TAHT'€HCOM OJHOTO U 60°, 90°, 180°, 270°. (0, —, —,—, — pan). Popmyns!
TOIO XK€ yria. 6 43 2 .
32, | TpHIOHOMETPHIECKES TOMACCTRA, 5 CIOKEHUA  TPUTOHOMETPHICCKUX bynkuui, (opmymsl
npUBeJeHUs, GOPMYIIbI IBOMHOIO apryMEHTa. .
33. | Cunyc, KOCHHYC 1 TAHI€HC YIIOB 0. M | 2 Hynun yHKIMM, TpoMeXyTKH 3HAKOTIOCTOSHCTBA,
— o MOHOTOHHOCTb. HauOospliee M HauMeHbllee 3HAYEHHE
34. | ®opmyitbl ClIOKEHUS. 2 ¢ynkiuun.  [epuoaumueckne Qynkumu. YeTrHOCTH U
35. | CuHyc, KOCHHYC U TaHT€HC JABOHHOTO | 2 HEYETHOCTh PyHKIMHA. CTOKHBIC DYHKIIHIH.
yria.
36. | CuHyC, KOCHHYC U TaHT€HC 2
MIOJIOBUHHOTO yTJIa.
37. | ®opmybl IpUBEACHUS.
38. | Cymma u pa3Hoctb cuHycoB. Cymma
Y Pa3HOCTb KOCHHYCOB.
39. | [IpousBeneHue CHHYCOB U 2
KOCHHYCOB.
40. | O0001IEHNE TEMBIL: 2
«Tpuronomerpuyeckue GOpMyIIb».
KontposnbHast pabota Ne 5.
7. Tpuronomerpudeckue ypapueHus (16 4./8 6;10x0B)
41. | YpaBHeHue COS X =a. 2 ApPKKOCHHYC, apKCHUHYC, apKTaHIeHC 4YHcIa.
42. | VpaBHeHue Sin x = a. 2 ApPKKOTaHTEHC qucia. [Ipocreiimue
43. | Vpasuenue tgx = a. 2 TPUTOHOMETPUUYECKHE ypaBHEHHUSI. Pemmenue
44. | TpuroHoMeTpUYECKUEe ypaBHEHUS, 2 P HFOH%I\?TP FHCCIIX YPABHCHIH.
paTHble TPUTOHOMETpHUYECKHE (QYHKIMHU, HX
CBOIAIIMECA K AT COPAHYECKHM. cBoiictrBa W  rpaduku. Pemenme — mpocrenmmx
OnHOpOHBIE ypaBHEHUS.
TPUTOHOMETPUUYECKUX HEPABEHCTB.
45, | Meroasl 3aMEeHBI HEU3BECTHOTO 1 2
pasNoKeHus: Ha MHOXKHUTEIH. MeTo
OLICHKH JIEBOM M MPAaBOU YacTei
TPUTOHOMETPHUYECKOTO YpaBHEHHUS.
46. | CucreMbl TPUTOHOMETPUUYECKUX 2
YpaBHEHUM.
47. | TpuroHoMeTpHYECKUe HEPABEHCTBA. | 2
48. | O0oOIIEeHNE TEMBI: 2

«TpuroHoMeTpuyecKre ypaBHEHH.
KonTponbnas pabora Ne 6.

8. Ilosropenme. (6 4./ 3 6J10Ka)




49.

Perienne creneHHBIX, 2

MOKa3aTeIbHbBIX, JOrapu(PpMUIECKUX
YpaBHEHUN U HEPABEHCTB.

50.

Pemrenne TpuroHoMeTpudecKux 2
YpPaBHEHUI U HEPABEHCTB.

51

KonTponbras pabota No7 2

Pemenne CTCIICHHBIX, ITOKA3aTCIIbHBIX,

norapu(MUUECKUX YpaBHEHUH U HEpaBEHCTB. Pemenue
TPUTOHOMETPUYECKUX YPABHEHHUM 1 HEPABEHCTB.

HUTOI'O | 102 4/ 51 60K

V. Illpunoxenune. 10 kiacc.

BXO/JHAA KOHTPOJIBHAS PABOTA.

Tecr 25. rorosniia no nporpaMmme
9 xnacca

Bapwant 1

Al llpi kaxosm apryMenae x PyHKIMan
y=4 it - 1 2x
nprHuMact anbasmuce mancHne?
Clne (2] 3) -
2 2 s 2

AZ. HufUrnTe KOOPANMATIL HEEX TOUEK fepeceeitis | pi
drxon dryroca it

O L
2@ -n
Clm @ -Hu 221
[ 4 -1 2) m (2 =D
A3. Pouunre HepancHcTmo
27 = 3x
[T 1) (~o0: 1.5) 1 3 (; 1,5
(1 2) (—ee: 1,51 [ 4 [0:1,5)
Ad. Cxansxo pcuxemm MMCCT CHUTCMR ypanneui
(x—1P+(y-1Y =4,
(x+ 1P+ (-2 =97
1 Clno
2 1% 4
AS. CROMLKO OTPHILLATEILIMX MKHCCTT CPeaw -mcmrn apwdg-
METHECKOR [IpoTpecCin —134; -129; -124; 4
12 1328
227 a4y 29

)
)

AG. B xymoswie 200 mect. B Hero sonuim 27 ymeHuKon
9 «As xancch, 36 yvermxon 9 «be xnacca B I8 yueHxon
G «Be saaccn. OMM PACTIONOKMWIMCK CHAY AR RM abpa
wm. Kaxona nE[)O“IHOCY\o TOUO, M0 MECTO, HA KOTOPOM
AUEPE CHUCA YUNTEAL, OKAANIOCH wnaro?

1 no02 []13) 004
C12 003 {14) 0.09
B1. Hafuure obaucth ONpeacacHmn hyrmciun
/ = 1
VB 2x-x* .
V9 - X7
B2. Pouture CHCTEMY YPanuciHimn
Xy —A,
Yoo x =i

B, Halupre nepiil WicH (COMCTRPHYUCCKOR nparpec-

S CCIN 66 YeTBepTR wicH paBseil by = 36, 4 cennmo
>

wick panci b; = -l()“

B4, Baumcnure sHavenmne swpasersm C5 Q-G

C1, Cymma accaT Nepshix Yacion apnpmeTraeckoi
TPOIPOCCMN pania 295, A CYMMA CNCAYKOMUMX €€ JeCiTH

yaeHons pasia 95, OnpeResuTe pasHocTw Yrof (Iporpec-
[

C2, Maxobpasure va KOOPAMHATHOR TLUIOCKOCTH MHOKE-
CTRO PEeHKMt CHOTEMM HEPABEHCTR
Maey' <4,
{J + | = 2.

Hafawre mronulh nosysineics Guryps




Tecr 25. MTtorossii Nno Nporpamme

A6, B xmmoswne 1000 mecy. B mero sonwmm 71 pensi-

9 S8 CCHHUK, 83 AECRTHANBCCHUKOS 1 66 O HMUATH -
xna KAnceHMKon. OHN PACTIONOXMITHCH CRyNaiiibiM 0GpasoM,
Bapwanr 2 Kaxons neposTHOCTS TOTO, MTO MECTO, Hi KOTOPOM BHCpa
CHIIE/T 3aByd, OKAIANOCH 3aHATO?
A1, TIps Xaxowm apryMenTe X GynKums 1 1y 0,071 [ 3) 0,066
y=3-2¢ - 12x [12) 0,083 4022

npuHMaeT Haubonkuee anavieHue?

Cly 21 CO»s3
M2 -6 s -3

A2. Hafumme KOOPAMMATEL BCEX TOYCK NEPecetetiui (pa-

B1. Hatzrre ofnacty onpeaencHus yrocionm
VIi-2x-xie — ! A
-X
B2, Pemunre cucremMy ypasHeHHA

uxon gyt {Xz -y =12,

y=x+2 ® y-%. y-xm=4.

g 83. Haftawre nepnntil wWieH reoMeTpHYccKol nporpec-
COn a3y n3-D cuu.ec.:mecm‘erunuen paver by = —10, a ceapMoft
O -3auE31 anen panen by = 14
CI»H3HnED B4. Brumciirre apavenme suipaxenns O - Cf - G-
14 (1; -3) m (-3, -1) Cl. Cymma ACBRTH Nepnmx “waenon apudmeriricckol

RCTBO NporpeceH pania 74, & CyMMa CACAYIOUMX e AcnsiTH
A3. Peiinte Hopane 0.5x2 < 2x wieHos pasHa 155, Onpeacante pasHoCTs ITOR Nporpec-
PN % 2. oHm.

8 ;: :;x;- ;;l B :; :?;:)4' C2. MaobpasHre HE KOOPAMHATHOR [UIOCKOCTH MHOMXE-

Ad. CoNpKo pelicHIH HMeeT CHeTeMa ypasHeHnR

CTRO PoIICHItH CHCTEMNI HEPABCHCTE

{x’+y’<l.

(x=1P2+(y-1) =4, x~|xl < 2.

{(x— 2R +(y—2Y =17 Hafurnre maommas noaysusimeics Gpurypia.
COn Cla»o
22 Cdaa

AS, Hafmwre nepnuit e apudMeTHICCKOR Tiporpec-

cHm (X,), comnt Xy =1, d=6.
1) -181 ] 3 -175
12y -179 4y -173

Kpurtepnu ouenuBanms.

VYposuu/ormeTka | 16 20 30 46 50 60 70 80 90 1006
ba3oBblii A A, Az | Ay(As) | As(Ag)
[ToBbImeHHBIN As(Ae) B, B, B3 B, C,
MaxkcuManbHBIH B; B, B3 B, C, C,




I Koutponsxan pabora N2 1
Bapwanr |

1. Boiumecanrs:

1) .2 ; 2) ¥Y2J16) .

0.277.3°%

2. Hanectno, wro 12* = 3. Haftrye 1251,

3. Buinoaunrs aeficreun (a > 0, b > 0)
v

oJi 1 . Ya + 1ab ~
1) a‘ ’ * [ G'T—" » 2) o l‘y'a &h .
4. CpasunTs uncaa:
A )
' - ‘ L
2\’ 2)°. 2y T 2"

5. Banucats GeCKOHEYRYIO NEPHOANYECKYIO AecaTHunyio apobs 0,2(7)
B Bue oOnIKHOBEHHOMN,

' ' [
6. Yupocrurs = ’,2 _ﬂ"’-’].“"’lnp"a,o a=l,
a+ 2ar + 1 - a?
Bapwuanr Il
1. Buiuncanrts:
? . 8168 .80
|G kn tLBd 2) (Y3781).
44 -2
2. HUasecrno, uro 8% = 5. Hajru 82,
3. Buinoaunuts geficreus (a > 0, b > 0):
1) (a¥3+1)F. 1_; L S LR
av? Vb
4. CpagEuTe uncna:
3 o e
1) (0.7) * u(0,7) =; 2) (m)¥° u(3.14)"3.

5. 3anucaTs GECKOHEYHYVIC NEPHOAHYECKYIO AECATHHHYIO apobs 0,3(1)
B BHE OOLIKHOBEHHOMH.

6. Vupocruts sx_f,-x:_y': ][i)-i opa x>0, y>0.
28 + x2ys  xe s+ ga J\T
Kpurepnu oneHuBanmus.
3 6amna — perrenbt No 1, No 2, Ne 3
4 6ama — perersl Ne 1, No 2, No 3/ Ne 4
5 6amioB — pemieHsl No 1 No 2, No 3, No 4, No 5(nomyrieHa ommoka)
6 6amnoB — pereHbl No 1, No 2, No 3, No 4, Ne 5

4, Ne 5, Ne 6 (BBIIIOJIHEHO TIEPBOE JEHCTBUE)
4, No 5, Ne 6 (momymieHa omuoka)
4, Ne 5, Ne 6



*. KonrponsHan paGora Ne 2
Bapuanr |

1. Haftru ofaacrs onpesenennn GyHxuun
= {4~ x?.
2. HaolGpasurs >cKua rpadura QyNKuMn y = x °,

1) BuifAcHHTL, HA KAKHX ODpoMeMyTRAX QYyHKUHUA yOmBaer,
2) CpapunTs Yncaa:

-5
[,‘;] w1l (3.2 u(3J2)°.

3. Peminrs ypanuenne:

1) J1-x = 3; 2) Jx+2 = J3-x; 3) Ji-x=x+1;

1) V2x+5-Jx+6=1.
4. Hajttu Gyuxunio, obparnyo K Qynkuun
y=(x-8)",
YKAJATH €€ o6JacTh ONPeACNCHHN ¥ MHOMKECTBO JHANCHMA,
5. Pewnts nepasescrno Jx +8 > x + 2.

Bapwanr |l

1. Haitti ofaacts onpegenenns QyHKunmn
1
y=(x?-9) 7,

2. Haobpaaurts ackna rpadpuxa Qyuxuum y = x9,
1) BuHACHHTSL, HA KAKHX DPOMEXYTEAX QYHKIUMA BOIpacTaer.
2) CparEnTs Yncaa:

(4,2 u 1; [-3'-] ’ a(:%)"'.

3. Pemnts ypassHeuwe:

1) Jx-2=4; 2) J5-x=Jx~-2; 3) Jx+1=1-x;

4) V8x+1-Jx+8=1
4. Haittet pyaxumo, odpatHyo K pyHEKIHRA
y=2(x + 6)7",
YKA34Th €6 06JacTs ONpeAeNeHHS H MHOMECTBO 3HaYeHWH.
5. Pemiutes HEepaBeHcTBO Jx-3<x-5.

Kpurepun oueHnBaHus.

3 6amna — permersl Ne 1, No 2, Ne 3(2 3aganus u3 3)

4 6anna — pereHsl No 1, No 2, Ne 3

5 6amnoB — pemensl Ne 1, Ne 2. Ne 3(monymiena omubka, HeBepHO HaliaeHo O/]3)
6 6amnoB— pemrensl Ne 1, No 2, No 3, Ne 4 (BbIOSTHEHO MOCTpOEHHE Tpaduka)

7 6amnoB - pereHbl No 1, Noe 2, Ne 3, Ne 4
8 6amtos- pereHbr N 1, No 2, Ne 3, Ne 4, Ne 5 (momymieHa ommbka, HeBepHo HaiaeHo O/13)
9 6amoB - permennl Ne 1, No 2, No 3, Ne 4, No 5



Konrponsxasn paGora N2 3
Bapwanr |

1. Pemnrh ypanuenne:

1 2«8
1)(5) = 25; 2) 4 +42"-20=0.

2. Pemunts weparencrao ( f:] > l%.

xX—-y= 4,

3. Peurnrs cuere "
HOTEMY YpaBHeHn# {5“. - 25,

4. Pewurs nepasencrso:
1

’3
-6 l. __2_
D Byt ts 2)[13] > 1.

5. Pewnry ypasweume 7'+ 3. 7T = 274 4 3. 27,

Bapwuanr Il
1. Pewunrs ypannenme:
1) 0,1%-3 = 10; 2) 9 -7-3*"-18=0.
2. Pewnrn nepasencrso ( l; ’. < :

x‘y’-'°2.

3. Pewnrts cucremy ypasnenwuit {6"“’ - 36.

4. PewnTts Hepasencrso: Z
x 4
1) (¥3)=+% > %: 2) (lg) < 1.

5. Peumntp ypasuenmne 3* 4 + 3* =5 .24 - 17 . 27,

Kpurepun ouneHnBaHus.

3 6amna — pereHsr Ne 1, No 2, Ne 3

4 6anna — pereHsl No 1, No 2, Ne 3

5 6ainoB — pemenbl Ne 1, Ne 2. Ne 3, No 4(BBITTOTHEHO OJTHO 3aaHHE)

6 6aimoB — pemrenbl No 1, Noe 2. Ne 3, No 4,

7 6amnoB - pereHbl No 1, No 2, Ne 3, Ne 4, Ne 5 (BBITIOJIHEHO BBIHECEHHUE OOIIET0 MHOKHUTEIS
Y BBEJICHA HOBAs MIEpEMEHHAs)

8 6aimoB- pereHbl Ne 1, No 2, No 3, Ne 4, No 5 (momyreHa ormmOka o HeBHUMATEILHOCTH )

9 GamoB - pereHsl No 1, Ne 2, Ne 3, Ne 4, No 5



KourponsHhan paGora N2 4
Bapwanr |

1. Briuncanrs:
1) log, 16; 2) 5! 'ees3,; 3) log;135 - log, 20 + 2log, 6.

2
2. B oanofi cucTeMe KOOPAMHAT CXEMATHYECKH NOCTPOMTSH IpadmKy

tbym(uuﬁyalog!xuy=(%) ;
‘ .

3. Cpapuurs wncaa log._g n log, é
|

4. Pewrnrs ypasuenne log,(2x - 1) = 2.

5. Pewnts Hepasencrso log,(x - 5)> 1.
L

6. Pewnrs ypanneune log,(x - 2) + log,x = 3.
7. Pemnts ypannenune log, x + log , x = 14,
8. Pewnrs nepavencrso log; x — 2log, x < 3.

Bapwanr Il
1. Buiumcanrs:
\ 1[0‘17
1) log, 5= 2) [:1,] 3 3) log,56 + 2log, 12 - log, 63.

2. B onnoft cHcTeMe KOOPAMHAT CXEMATHYECKH NOCTPOMTL rpaduKu
thynxkuunft y = log, x u y = 4,

3. Cpasuurs uncaa logo,l% " log.,,l%.

4. Pemutes ypasuenuwe log,(2x + 3) = 3.
5. Pemnts Hepamencrso log,(x - 3) < 2.

6. Pemnrs ypasuenme log,(x — 8) + log,x = 2.
7. Pemurs ypasuenune log ; x + log, x = 10.
8. Pemuts Hepasenctso log; x — 3log, x < 4.

Kpurepun ouneHnBaHus.

3 Gamna — permeHsr No 1, No 2, Ne 3, Ne 4

4 6anna — pereHbl No 1, Ne 2. Ne 3, Ne 4, Ne 5(momyiieHa BRIYMCTUTEIbHAS OITMOKA UITH
HeBepHO Haiigero O/13 B Ne 4-5)

5 6ainoB — pemenbl No 1, Ne 2, Ne 3, No 4, Ne 5, Ne 6 (momyiieHa BEIYUCITUTEIbHAS OMIHOKA
win HeBepHo Haineno O/13 B onHoM u3 Ne 4-6)

6 6amnoB — pemieHbl Ne 1, No 2, No 3, No 4, No 5, Ne 6

7 6amoB - perieHbl Ne 1, No 2, Ne 3, Ne 4, No 5, Ne 6, Ne 7

8 6amtos- pereHbr No 1, No 2, Ne 3, Ne 4, Ne 5, Ne 6, No7, Ne 8 (momyrieHa ommoka mo

HEBHUMATEIBLHOCTH B 0JJHOM U3 Ne 1-8)

9 6amoB - permennl Ne 1, No 2, No 3, Ne 4, No 5, No 6, Ne7, Ne 8



KonrtponsHan pabora N2 5

Bapwanr |
1. Boiumcanrs:
1) cos 765°% 2) sin '-%'!.

2. BuuncanTs sina, ecan cosa = l% n -6x < a < -5n.

3. Ynpoerurs supaxenune: sonlie =k co.( 3‘71: " “]

1) sin(a + B) + sin(a - B); 2)

1+ 2co8(-a)sin(~u)

4. Pemnrn ypasnenue:
1) 2cos§ =14 cos x;

2) sin( % -3x)cos2x— = :in3xcos( ?-5’5 - 2:).

5. Jloxasars roxaecrso cos 4a + | = ;sin da(ctga - tga).

Bapwnawnr Il
1. Buuncanrs:
1) sin 765%; 2) cos-l-%i
2. Buiumeanrts cosa, ecam sina =03 »n —Z,} << -5-2—.

3. VnpoeTnrs Bupamenne: ax
: cos(-z——-u]+con(x+a)

1) cos(ax ~ B) - cos(a + B); 2)

2sin(c - -'—)coa(-u)+l

L

4. Pemnts ypasHeHue:
1) 2sin%= 1-cos x;

2) cos( 3?”4» x )cos3x-cos(x - x)sin3dx = -1.
5. Hoxrasats Toxaecrso (tga + ciga)(l - cos4a) = 4sin 2a.

Kpurepuu onenuBanus.

3 6ama — perrenbl Ne 1, No 2, Ne 3 (BBIIOTHEHO OJTHO 3a]aHKE)

4 6ama — perersl Ne 1, No 2, No 3

5 6amtoB — permieHsl Ne 1, No 2, No 3 No 4 (BBIMIOJIHEHO OJTHO 3a/IaHUE WJIM UCTIOJIb30BaHa
HeBepHas popmyIa)

6 6ammoB — pemreHbl No 1, Ne 2, Ne 3, No 4

7 6amnoB - perreHbl Ne 1, No 2, No 3, Ne 4, Ne 5 (nomyriena omuoka B Ne 1-2)

8 6asutoB- pereHbl No 1, No 2, Ne 3, Ne 4, Ne 5 (momyiieHa ommoka mo HeBHUMATEIbHOCTH )

9 6amoB - permennl Ne 1, No 2, No 3, Ne 4, No 5



Kourponshan pabGora N2 6
Bapwant |

1. Pemnrey ypasuenue:
1) V2cosx - 1= 0; 2) 3tg2x+ Y3 =0,
2. Haitti pewrenne ypansenun sin % = -% Ha orpeake |0; 3x).

3. Pewnrsy ypasnenune:
1) 3cosx - cos’ x = 0;

[—— = ———————

2) 6sin*x ~sinx = 1; 3) 4sinx + Heosx = 4;

4) sin'x + cos'x = cos®* 2x + :

Bapuanr Il

1. Pewnth ypasuenne:
1) V2sinx - 1=0; 2)&13-\.@:0.

2. Hailtn petense ypasuenus co.,.‘z_’ = % ua orpeaxe |0; 4x).

3. Pewnry ypasueune:
1) sin‘x - sinx = 0;

2) 10cosx + 3cosx = 1; 3) 5sinx +cosx = 5;
4) sin'x + cos*x = sin?2x - -;-

Kpurepnu oneHuBanmus.

1 Gamn - perienst Ne 1w Ne 2

2 6ayna — pertensl Ne 1, Ne 2 (momymieHa ommnoka)

3 Gamna — pererst Ne 1, No 2

4 6amna — perersl Ne 1, No 2, No 3(1)

5 6annoB — pemenbt Ne 1, Ne 2. Ne 3(Bo 2) unu B 3) gomyiieHa ommoka)

6 6amtoB — pemieHbl Ne 1, Ne 2, Ne 3 (2-3)

7 6amoB - pemreHsl Ne 1, Ne 2, Ne 3(1-3, 4)- BepHO BBINOIHEHO 2/3 3aaHus, HO HE
JIOBEJICHO JI0 KOHIIA)

8 6aioB- perensl Ne 1, No 2, Ne 3(1-4 u monymieHa ommOka Mo HEeBHUMATEIIBHOCTH )

9 6amoB - pemrensl Ne 1, Ne 2, No 3(1-4)



KOHTPOJIBHAS PABOTA Ne 7. 10 kaacc.

Bapuanrt 1
ba3zoeuviit yposens
. BBIUUCINTE:
L o2
7577
a) ?_3 : B) 51+10g53
5) T8 . r) logg45+2l0g; 6—logs 20
. Bprunciauts:

25in870°+v12cos570°—tg 60° )

. Pemure ypaBHEHME:

a) J1—x=x+1 . B) loge|2x—1]=2
(4 12-3x
L =25

OAEL 1) 2sinx+2=0

. Pemmte HCPABCHCTBO!

ix{li
a) |_f51_| 3 ,6) 1053|_X—5I|}1 )

. YIIPOCTUTE BBIPAKEHHUS:

sin[ %—t I|tg (—t)

'. .
+t| 1_51n2x C0S X

€os
[. I 6) 2sinx

(]

a)
Ilogviuennutii yposens

. Pemnre ypaBHeHue:
3043 =5. 217 ¢
. Pemmre ypaBHeHue:

log, x—3log,4=1
Pemnre ypaBHeHue:

V3 sinx+cos x=1 )

a) Pemmre ypaBHeHUE =

0) Haiinute Bce KOpHU 3TOTO YpaBHEHMUsI, PUHAJICKAIIINE OTPE3KY




KOHTPOJIBHAS PABOTA Ne7. 10 kiaacc.

Bapuanr 2
baszoewviit yposens

Brraucnuts:
5—4

’ G
a) |. 55_- 55__.| : B) 32logs 7
5 NEREl .1y 108;56+210g,6—log,63
Beruucnuts:
4 05840 °—/485in600°+ctg>30°
Pemnre ypaBHenue:
%) mzl_x;B) log, (2x+3|=3 :
6) 0,1f* =10 1) 2cosx+43=0
Perute HepaBeHCTBO:

[lilxe:.— log, [x=3|>1

°i6) 7

Vnpoclmre BBIPAKCHHS:

!
cos[E—t|ctg[—t]
I.

sin| —+ —_ 05X

[T? | cos? x
a) 2 _. . 6) cosx+sinx

Ilogviuennutii yposens

Pemnre ypaBHeHueE:

7X+1 +3- 7X=2X+5+3 . DX
Pemnre ypaBHeHue:

log; x—2log, 27=-1

Pemnre ypaBHeHue:
sinx—y3cosx=1

a) Peunte ypapHenue 2 C082X—12c0s x==7

5m
B H ! T
0) HaiiguTe Bce KOPHH 3TOrO YpaBHEHUS, IPUHAUIEKALIE OTPE3KY

Kputepunu oneHuBanust NTOroBoi padoThl

90- MpaBUIILHO BBITOJHEHHbIE 3aJaHUs 0a30BOT0 YPOBHS U 4 3aJJaHMS MOBBIIIEHHOTO YPOBHS
80 - mpaBMIIBHO BBINOJIHEHHBIE 33/1aHNs 0a30BOT0 YpOBHS M 4 33JaHUS MOBBILLIEHHOTO YPOBHS
(tomy1eHa BEIYMCIUTENbHAS OUIMOKA B OJJTHOM M3 3a/1aHUiN)

70 - IpaBUIIbHO BBIMOJIHEHHBIE 331aHNsI 0230BOT0 YPOBHS U 3 3a/1aHUs OBBIILIEHHOT'O YPOBHS
6 6 - mpaBWIIbHO BHIMOJHEHHBIE 33/1aHUS 0230BOT0 YPOBHS U 2 33/1aHUS MOBBIILICHHOTO YPOBHS
5 0 - mpaBWJIbHO BBINOJIHEHHBIE 3a/1aHUsl 6a30BOr0 YpOBHS U 1 3a7jaHUs MOBBIIIEHHOTO YPOBHS
4 0 — 30 - mpaBWIBHO BHINOJHEHHBIE 4 — 5 3a1aHUs 6a30BOTO YPOBHS

2 0 - mpaBWJIbHO BBINOJIHEHHbIE 4 — 5 3a/1aHKs 6a30BOT0 ypOBHS

1 6 - /Ipyrue ciayyau, He COOTBETCTBYIOIINE YKA3aHHBIM KPUTEPHUIM



TEMATHUYECKOE IINTAHUPOBAHMUE. 10 kaacc.

0J1
OK

HanmenoBanue
pa3zaesioB, TeM

Ko
Jn-
gecT
BO
qaco
B

Conepmaﬂne yqeﬁﬂoro npeamMeTa« reoMeTpus».

1. BBenenmne. Akcuomsbl ctepeoMeTpun. (2 4/ 1 6,10K)

OCHOBHBIE TTIOHATHUS
cTepeoMeTpHH. AKCHOMBI
CTEPEOMETPHH.

2

Harnsanas crepeomerpusi. OUrypsl U UX H300paXKCHHUS
(xky06, mwmpamuma, Tpusma). OcCHOBHble  NOHAMUS
cmepeomempuu U ux ceovcmea. Touka, TpsMas H
IUIOCKOCTh B TIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU H
CIICZICTBHS U3 HUX.

2. TlapaaneabHOCTH NPSIMBIX U IUI0CKOCTEM. (22 4/ 11 6,10K0B)

[TapanenbHbIE IpSIMBIE B
IIPOCTPAHCTBE,
NapaJIeIIBHOCTD TPEX
npsmbIX. Pemenne 3anay
Ha B3aMMHOE
pacIoyIOKEHNe MPSIMOU U
IJIOCKOCTH.

2

[TapannenbHOCTD NPSIMOW U
IJIOCKOCTH. Pemenne
3a1a4.

CkpenyBarommmecs
psIMBIE.

VYTI1Bl C COHANPaBIEHHBIMU
CTOPOHAMH. YTOJI MEXIY
PSIMBIMHU.

Pemenue 3amau Ha
B3aUMHOE PACIIOJI0KEHUE
IPSIMOM M TUIOCKOCTH.

O0001mIeHNE TEMBI:
«B3anmnoe
PaCIIONIOKEHUE MPSIMBIX B
npocTtpaHcTBe». KoHTp.
pab. No 1.

[TapannenpHOCTH
IJIOCKOCTEN U UX
CBOIICTBA.

10.

Pemenwne 3amau Ha
CBOWCTBA MApaAJICIbHBIX
MIOCKOCTEH.

11.

Terpasap,
MapaJUICIETUIET.
Pemenue 3anau.

12.

O0600111eHIE TEMBI:
«ITapaitenbHOCTH
IPSIMBIX U INIOCKOCTEN.

KonrtponpHnas paborta No2.

[TapanaenbHOCTh MPSMBIX U IIOCKOCTEH B MPOCTPAHCTBE.
[TapannenpHOCTH MPSIMOM u IJIOCKOCTH.
CkpemuBaromuecs: mpsiMble. YTIbI C COHANpaBlIE€HHBIMU
CTOPOHAMHU.  YTOJI  MEXIy MpsAMBIMH. YTIbl €
COHANPABJICHHBIMU CTOPOHAMH. YTOJI MEXIY HPSIMBIMHU.
[TapannenpbHOCTh IUIOCKOCTEM WM UX CBOMCTBa. Terpa’ip,
napasuiesienuIe].

Tema 3. IlepneHIUKYJSIPHOCTH NPSAMBIX M IVIOCKOCTEM.

(16 yacos/ 8 6,10K0B).




13.

[lepneHUKyISApHBIE U
IapaJuIeIbHbIE TIPSIMBIE B
IIPOCTPAHCTBE.

Paccrosinust Mmexay purypamu B pOCTPaHCTBE. YTIIBI B
IIpocTpaHcTBe. [lepnenauKynsIpHOCTb NPAMBIX U
iockoctel. [Ipoekuust purypst Ha miockocTs. [Ipu3Haku

14.

[lepnenpukymnsap u
HakJIoHHasA. Teopema o
TpeX NEPIEHIUKYISAPAX.

NEPIEeHIUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex MepreHauKyIsipax. Yroi

15.

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH.

MEKy IIPSMOU U TJIOCKOCTBIO. [[ByrpaHHbIi yroui.
[Ipr3Hak neprneHIuKyISIPHOCTH IBYX INIOCKOCTEM.

16.

Yroa Mexay npsmMon u
IJIOCKOCThIO. Penienne
3a/1ay.

[IpsitMmoyTONBHBIN Mapaienenune, Kyo.

17.

JIByrpaHHbIi yTroJI.
[Ipu3nak

NepPHEHIUKYIIPHOCTH
JIBYX TJIOCKOCTEM.

18.

[IpstMOyTOIBHBINM
napajuiesienumnes, Kyo.

19.

Pemienne 3amay mo Teme:
«lTeprieHANKYISIPHOCTD
IJIOCKOCTEN.

20.

O0600111eH1E TEMBI:
«[leprieHANKYIIPHOCTD
HPSMBIX U TUIOCKOCTEN.
Kontponpsnas paborta Ne3.

Tema 4. MHororpau

HUKH. (18 yacoB /9 6,10k0B).

21.

[ToHsiTHE MHOTOTpaHHMKA.
[Ipusma.

2

Mpuororpannuku. [lapannenenunen. CoiictBa
npsIMOYTOJIbHOTO Mapasuienenunena. Teopema [Tugaropa B

22.

Pemenue 3a;1a4 Ha
HaXOXKJICHUE ITOIIIA TN
MOJTHOM u OOKOBOM

MTOBEPXHOCTH MPU3MBI.

npoctpanctse. [Ipusma u nupamuaa. [IpaBunbHas
nupaMuzia u npaBwibHas npusma. [Ipsamas nupamuza.
DJIeMEHTBI TPU3MbI U TUpaMu/ibl. [loHsTHE TPAaBUIIBHOTO
MHororpanHuka. CuMMeTpust B KyOe, B mapajuiesenume/e.

23.

ITupamupa. [IpaBunbHas
nMpaMua.

24,

Yceuennas nupamua.

25.

TpeyronpHas nupamMuaa.

N

26.

Pemenue 3amau Ha
HaXO0KJCHHE TUIOIIAIN
OO0KOBOI1 MOBEPXHOCTH
MTAPaMU/IBI.

217.

O0o001IeHue
«ITupamuiar.
KonrtponpHnas pabora Ne 4

TEMBI.

28.

[ToHsATHE MPAaBUITHHOTO
MHOTOTpaHHUKA.
CummeTpus B KyOe, B
napajuiesienumnese.

29.

Pemenne 3agad mo Teme:
«MHOrorpaHHUKN»

Tema 5. Bekrtopsl B

MPOCTPAHCTBE.

(8 yaconB / 4 6,10Kka).

30.

ITonsTe BekTOpA.
PaBeHCTBO BEKTOPOB.

2

BekTopsl 1 koopauHaThl B mpocTpancTBe. Cymma




CrnosxeHue u BbIUUTAaHUE BEKTOPOB, YMHOKCHUE BEKTOPA HA YUCJIO, YTOJI MEXIY

BEKTOPOB. BekTopamu. KoJmnmHeapHbIe 1 KOMILIaHAPHBIE BEKTOPBHI.
31. | YMHOKeHHE BeKTOpa Ha | 2 CkansipHOoe npou3BeieHue BEKTOpoB. Teopema o
ancnio. Kommanapusre Pa3ioKEHUU BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BEKTOPBI. BekTopaM. CKasipHOE MMPOU3BEICHUE BEKTOPOB B
32. | Ilpasnio 2| xoopmuHatax. [IpUMeHEHMe BEKTOPOB IPH PEIICHUH 33124
TapaJlICICIIeaa. Ha HaXOXJICHUE PACCTOSHUH, IUTHH, TUIOIIAeH 1 00BHEeMOB.
Pasnoxxenne Bexkropa no
TPEeM HEKOMILTaHAPHBIM
BEKTOpaM.
33. | O000IIEHNE TEMBIL: 2
«Bektopei». Kontp. pabd.
No 5.
34. | UToroBoe moBTOpEHHE. 2

HUTOI'O: 68 yacoB/ 34 6J10Kka

Ipunoxenne.10 kiaacce.

KOHTPOJIBHASI PABOTA Nel.
1-BAPUAHT.

1.Ilpsimass a mapajuienbHa IDIOCKOCTH o, a mpsMas b nexxutr B miockoctu o. Onpexnenwre,
MOTYT JIM TpsMble a MW D: a) ObITh mapaieabHBIMU; O) TepeceKaThCs; B) OBITH
CKPELIMBAIOLIIUMUCS.

2. Touxa M nexur B tuiockoctu Ttpaneuun ABCJH (AL | BC). a) [Hoxaxwure, 4to
tpeyronbaukn  MAJl u MBC uMmeror mnapasmienbHbie cpeanue nuHuu.0)Halaute Anmunb
sTux cpennux nunHuii, ecnu AJl : BC=5:3,a cpenuss nuHusg Tpaneuud paBHa 16 cm.

3. UYepes BepmmHy A kBaapara ABCJ] mnpoeaena mpsmas KA, He nexamas B
IJIOCKOCTU KBajpata. a) Jokaxure, uto KA n CJ] — ckpemuBaromuecs: npsmblie.0) Haiiaure
yron Mexay npsmeiMu KA u CJI, ecnu yron AKB pasen 850°, yron ABK pasen 450°.

2 — BAPUAHT.
1. Tpsmas a mapajuieNibHa IUIOCKOCTH 0O, a TmpsMas Drepecekaer IJIOCKOCTh L.
Omnpenenute, Moryr s a u b: a) ObITh MapajieNbHBIMU; 0) MEepeceKaThes; B) OBITH
CKPEIIMBAIOIITUMUCS.

2.TpeyronsHuk ABC u tpaneuus KMNP umeror oOuryro cpennioro aunuto EF, npuuem
KP I MN, EF I AC. a) Jlokaxwurte, uro AC | KP.6) Haiinute KP u MN, ecniu KP : MN =3 :
5, AC=16 cm.

3.Touka M nHe nexutr B 1ockoctu pomba ABC/.a) Hokaxurte, uto MC u AJl —
ckpeuBatonmecs npsmeie. 0) Haitnute yron mexny MC u AJl, ecnmu yromn MBC pasen
700°, a yron BMC paBen 650°.

Kpurepuu oneHuBanus.

1 6amn —HauaTO peleHNe OJHOTO 3a/1aHusl, HO HE JOBEJICHO 0 KOHIIA

2 6anna — pertensl Ne 1 wmm Ne 2

3 6amna — pemtensl Ne 1, No 2 (BbIIOJTHEHO BEpHOE MOCTPOCHUE U HAYATO PELICHUE)
4 6amna — periersl Ne 1, No 2 (mormyrieHa BRIYUCIHTEIbHAS OMINOKA)

5 6annoB — pemensl Ne 1, Ne 2 (momymieHa ommuOKa o HEBHUMATEIIHHOCTH )

6 6amioB — perrersl Ne 1, No 2

7 6amnoB - pemieHsl Ne 1, No 2, Ne 3 (BBINOJIHEHO TTepBOE JCHCTBHE)




8 6amios- pemeHsl Ne 1, No 2, No 3 (momymieHa BEIYMCIUTENbHAS OIMOKA)
9 Gamnos - pereHsl No 1, Ne 2. Ne 3

KOHTPOJIbBHASAI PABOTA Ne2.
1-BAPUAHT.

1. Jlanpl mapayuienabHbIE TUIOCKOCTH o U 3. Uepe3 Touku A U B MmiIocKoCTH MPOBEACHBI
napajuiesibHbIe TIPSMBIE, TIEpeCceKaloIIre MIOCKOCTh 3 B Toukax A; u By Halinute A; u By,
ecim AB=5 cm.

2. BepHO )M, 9TO TUIOCKOCTH IMapajuIeiIbHBI, €CIIH MpsMasi, JIeXkKarias B OJHOW IUIOCKOCTH,
napajieabHa IPyro miocKoCcTu?

3. JIBe muockocTH TMapaIeIbHBI MEXTy coO0oi. M3 Touku M, He nexamied HU B OJHOU
U3 3TUX TUIOCKOCTEH, HU MEXY IUIOCKOCTSIMU, TPOBEACHBI JIBE MPSAMbIE, IIEpECeKaronue 3TH
INIOCKOCTH COOTBETCTBEHHO B TOukax A;m A, Bj;m B, U3BectHo, uro MA;=4 cMm, BB,
= 9 cMm, AjA,=MB; Halinute MA, u MB..

2— BAPUAHT.
1. Orpesku AB u CJ| mapamnenbHbIX TPSAMBIX, 3aKIIOUCHBI MEXAY TapaieIbHBIMU
mwiockoctsaMu. Haiiaute AB, ecaiu CJ =3 cMm.
2. BepnHo nm yTBEpKIEHUE, YTO TUIOCKOCTH TapajUICIbHBI, €CIM JIBE TIPSMBIE, JISKAIIUE B
OJIHOM TIJIOCKOCTH, COOTBETCTBEHHO MapaJljIebHBI JBYM MPSMBIM JIPYTOM MIOCKOCTH?
3. U3 Toukm O, mexamieil BHE ABYX MHapaJIeIbHBIX IUIOCKOCTEH o W [3, MpOBEAEHBI TPH

JTyda, TIepeceKarolIre MIOCKOCTH o U B cooTBeTcTBeHHO B Toukax A, B, Cu A;, B;, C;
(OA <OA,). Haiimute nepumerp A1B;Cy, ecit OA=m, AA; =n, AB=b, BC=a.

3-BAPUAHT. 0

1. [TocTpouTh ceduenue, MpoOXoasIIee Yepe3 TOUKH, BBIACICHHbBIEC HA
pucynke (M, N, C,).

2. Mexny nByMs apauieIbHBIMU MIOCKOCTAMU 3aKITFOUECHBI
MEePIEHANKYJISAP JJIMHHOW 3M U HAKJIOHHAs!, paBHast SM. PacctosiHue
MEXKy KOHIITaMH UX (B KaXJI0M MIIOCKOCTH) paBHO 4M. Halinurte /‘M
pacCTOsIHUE MEXKAY CepeIMHAMU MEPIEHANKYIISIPAa U HAKIOHHOM. A N

D

oo
T______,______
I
|
|
I
I
;
o

4-BAPUAHT.

1. [TocTpouTh cedeHue, MpoXosiiee Yepe3 TOUKH, BbIJICIICHHBIC Ha
pucynke (M, N, Cy).

2. Jan npsmoyronepHeii mapamienenuneq ABCDA;B,C,D,, B
kotopom AD = a, AB = b, AA; = c. Haiigute naunasl otpe3koB DiP u M
CN, rae P — cepenuna otpeska B,C, N - cepenuna otpeska A;B;.

Dy

/
/
/
Kpurepuu oueHnBaHmsI. A N 4
1 Gamn — HayaTO pelIeHrue OAHOTO 3aJaHus, HO HE JOBEACHO J10
KOHIIA

2 6anna — pereHsl Ne 1w No 2

3 6ama — pemtensl Ne 1, Ne 2 (BBIIOJTHEHO BEPHOE IIOCTPOCHHUE U HAYATO PELLICHUE)
4 Gamna — pertersl Ne 1, No 2 (momymieHa BBIYMCIUTEIbHAS OMINOKA)

5 6annoB — pemenbl Ne 1, Ne 2 (momyiieHa omuOKka o HeBHUMATEIbHOCTH)

6 6amtoB — pemensl Ne 1, Ne 2

7 6amnoB - pereHbl N 1, No 2, Ne 3 (BbINOJIHEHO NEPBOE ACICTBUE)

8 6astoB- permeHsl Ne 1, No 2, Ne 3 (momyIieHa BEIYHCIUTEIbHAS OIMNOKA)



9 GamnoB - pereHsl No 1, Ne 2. Ne 3

KOHTPOJIBHASA PABOTA Ne 3.
1 - BAPUAHT.

1.  Jmuna ctoponsl pomba ABC]I paBHa 5 cm, nnuHa nuaroHanu BJl paBHa 6 cMm. Yepes
Touky OmnepeceueHusi auaroHaneir pomb6a npoBeaena mnpsimas OK, meprieHIuKynspHas €ro
miockocTtu. Haliaure paccrostnue ot Touku K 10 Bepiiun pom6a, ecnu OK= 8 cwm.

2. JInuHa KateTa MpsSIMOYTOJIBHOTO PaBHOOEIPEHHOTO TPEeyroibHUKa paBHa 4 cM. [ImockocTs a,
MpOXoJsiias 4yepe3 KaTeT, o0pa3yeT ¢ IMIOCKOCThIO TPEYroJbHUKA YToJl, BETUYMHA KOTOPOTO
paBHa 30°. Haiinure AMHy NpOEKIMU THIIOTEHY3bI HA IIOCKOCTB 0.

2 - BAPUAHT.

1. JlnuHBI CTOPOH MNpsIMOYTrojibHHKAa pBaHbl 8 cM U 6 cMm. Uepe3 Touky O nepecedeHus ero
nuaroHanei mposeneHa npsmas OK, mnepneHnukyispHas ero 1miockocTd. Haiigure
paccrosinue oT Touku K 10 BepiuH npsiMoyroisHuka, eciu OK= 12 cwm.

2. Hanmpl mmuabEI cTopoH TpeyroiabHuka ABC : BC = 15¢cm, AB =13 cm, AC =4 cm. Yepes
ctopony AC mpoBeseHbl IUIOCKOCTh 0., COCTABISIONIAs C IUIOCKOCTBIO JAHHOTO TPEYroJbHUKA
yron 30°. Haiinute paccTosiHue oT BepuMHbl B 10 muiockoctu a.

Kputepuun oneHnBaHusl.

1 Gann — HayaTo pellleHrne OJHOTO 3aJaHusl, HO HE JI0BEJIEHO JI0 KOHIIA

2 6amta — pernerst Ne 1 wmm Ne 2

3 6anna — pemensl Ne 1, No 2 (BbIIOJTHEHO BEPHOE MOCTPOECHUE U HAYATO PELICHUE)
4 6anna — perieHsl Ne 1, Ne 2 (BBINOJHEHO OJHO 3aaHUE)

5 6annoB — pemrensl Ne 1, Ne 2 (momyiieHa BEIYUCTUTENbHAS OMIHOKA)

6 6aoB — pemiensl Ne 1, No 2(nomymiena ommoka mo HEBHUMATEIbHOCTH)

7 6annoB - pemieHs! Ne 1, No 2 (BbIOJTHEHO NEPBOE IEWCTBUE)

8 6ayoB- pemiensl Ne 1, No 2 (momyrieHa BBIYUCIUTENbHAS OIINOKA)

9 6amoB - pemienst Ne 1, No 2

KOHTPOJIBHASI PABOTA Ne 4.
1 - BAPUAHT.

1. OcHoBaHue NpsIMOI IPU3MBI - IPSMOYTOJIbHBINA TPEYTOJNIbHUK € KaretamMu 6 ¢cM U 8 cM.
Haiinure mimomans G0KOBOM MOBEPXHOCTH MPHU3MBI, €ClIU €€ HauboJblas OOKoBas rpaHb —
KBaJpar.

2. bokoBoe peOpo TpPaBWIBHON YETBIPEXYTOJBHOM MUpaMuabl paBHO 4 cM U obOpasyeT ¢
MJIOCKOCTBIO OCHOBaHUS THpaMuibl yrona 45°. Haiimure BBICOTY TUpaMuIbl U TUIOLIATb
OOKOBOW MOBEPXHOCTHU MUPAMU/IBI.

3. Pebpo mnpasunpHOro TeTpadapa JABC paBHo a. IloctpoiiTe cedeHue TeTpa’pa,
npoxoxsmee uepe3 cepenuHy pebpa A mapamrensHo 1wiockoctu JBC, u nHaiigute
IJIOIIA b ATOTO CEYEHHMUS.

2 — BAPUAHT.

1. OcHoBaHMe NpsAMOIl NMPU3MBI — NPSIMOYTOJbHBIA TPEYTrOJbHUK C TUIOTEHY30M 13 cm
u kareroM 12 cm. Haitaute miuomaas OOKOBOM MOBEPXHOCTH MPU3MBI, €Clid €€
HauMeHb1Ias O0KOBask I'paHb — KBaJpar.



2. BhIcOTa NpaBHIBHOI YETHIPEXYrOIbHOM mupaMuasl paBHa V6 cM, a GOKOBOe pedpo
HAKJIOHEHO K IUIOCKOCTH OCHOBaHHs mox yriom 60°. Haiinure 6oxoBoe pebpo mupamMuabl u
IUI0IIa b OOKOBOM OBEPXHOCTH IHPAMUJBI.

3. Pebpo mnpaBmibpHOro Ttetpadapa JIABC paBuo a. IloctpoiiTe  cedeHume TeTpadpa,
npoxoxsmiero uepe3 cepeaunbl pedbep A u AB mapamiensHo pebpy BC, u naitaute
IUIOIIAAb ATOTO CEYCHMS.

Kputepuu oueHuBaHmus.
1 Gann — HayaTo pelleHrue OJHOTO 3aJaHusl, HO HE JI0BEJIEHO JI0 KOHIIA
2 6anna — pereHsl Ne 1 wim No 2
3 6amna — pemensl Ne 1, No 2 (BBITOJTHEHO BEPHOE TIOCTPOCHHUE U HAYATO PEIICHHE)
4 6amna — pemensl Ne 1, Ne 2 (omyIieHa BEIYUCTUTEIbHAS OIMOKa)
5 6amtoB — pemrensl Ne 1, Ne 2 (momymieHa onmmoOKa 1o HEBHUMATEIBHOCTH)
6 6amioB — pemiersl Ne 1, No 2
7 6amnoB - pemieHsl Ne 1, Ne 2, Ne 3 (BBIIOJIHEHO TTepBOE JCHCTBHE)
8 b6ayoB- periensl Ne 1, No 2, Ne 3 (momyiiieHa BEIYHCIUTEbHAS ONTHOKA)
9 GamnoB - pereHsl No 1, Ne 2. Ne 3

KOHTPOJIBHASA PABOTA Ne S.

1 —BAPUAHT.

1. ABCIAB,Ci/l; — napannenenunen. M3o0pa3ute Ha pHUCYHKE BEKTOpHI, paBHbIE: 1)
AC]_ +HA1 +B1B +BA, 2) BA - B1C1

2. B Terpasagpe HABC M - Touka mnepeceuenuss menuan rpanu BJIC, E - cepeauna
AC. Paznoxure Bexktrop EM mno Bektopam AC=a, AB=8, A/l =c.

3. B mpaBuibno# TpeyrompHOU mpusmMe ABCA;B;C; AB=2cm, AA; =1 cm. Haiiaure:
| AA; - AC +2B;B-CiC].

4. B rterparape JJABC touku M u H - cepemunbl coorBercTBeHHO pedep AJl m BC.
Jlokaxute, UCNonbp3yss BeEKTOphl, uto mnpsamele AB, HM wu JIC napamnensHbl OaHOU
IIJIOCKOCTH.

2 - BAPUAHT.

1. ABCHA;B:Ci/l; - napannenenunesn. M3o0pa3ure Ha pUCYHKE BEKTOphI, paBHbie: 1)
B;C;+ AB+CC;+B;A; 2) JC - CBs.

2. B Terpasape JJABC Ttouka E - cepenuna pebpa AJl, a Touka M — mepeceuyeHue
Menuan rpanu BJIC. Pasnoxute Bektop EM mo Bexktopam AB =a, AC=8B, A/l=c.

3. B mnpaBuibHOH weThpexyrompHoii mupamuze EABCJI pe6po EA = 242 cm, AB =2
cm. Haiinure | BE +EC - AB+JIE | .

4. B Tterpasape JABC Touku M u K — cepequnni AB u CJI cOOTBETCTBEHHO.
Hoxaxurte, uto cepenunbl otpeskoB MC, MJl, KA u KB sBistorcs BepuiMHamu
napasiesiorpaMma.

Kpurtepuun oneHuBanus.

1 Gann — HayaTo pelleHrue OJHOTO 3aJJaHusl, HO HE JIOBEJIEHO JI0 KOHIIa

2 6anna — pereHsl Ne 1w No 2

3 6anna — pemensl Ne 1, Ne 2 (BBIIOJHEHO BEPHOE MOCTPOECHUE U HAYATO PELICHUE)
4 Gamna — pertersl Ne 1, No 2, No 3 (gomyIieHa BIYMCIUTEIbHAS OINOKA)

5 6annoB — pemenbl Ne 1, Ne 2, Ne 3 (momyuieHa ommOKa o HEBHUMATEIbHOCTH )

6 0amioB — pemiensl Ne 1, No 2, No 3

7 6amnos - perieHbl Ne 1, No 2, Ne 3, Ne 4 (BBIIIOJIHEHO €pBOE JAEHCTBHE)



8 6amios- pereHsl No 1, No 2, No 3,
9 Gamnos - perensl No 1, No 2, Ne 3,

Ne 4 (nomrymiena BeIYMCIIUTEIbHAS OIMIHNOKA)
Ne 4

V. TEMATHYECKOE IIJNTAHUPOBAHME. 11 kaacc.

No HaumenoBanue pasnenos, Tem Kon-Bo | Conmepxanue yueOHOTO MaTepraia «Anredpa u

0110 4acoB Hayaja MaTeMaTHYECKOTO aHAIIN3a»

Ka

1. Tpuronomerpuuyeckue pynkuuu (14 4 /7 6.1)

1 OO0nacTh ornpeeneHuss 1 MHOKECTBO 2 OOnacte omnpefeneHuss U MHOMKECTBO 3HAYCHUH
3HAYEHUU TPUTOHOMETPUUYECKUX TPUTOHOMETPUIECKUX GyHKIHUH. YeTHOCTD,
GbyHKUIMH HEYETHOCTh, NEPUOJUYHOCTE TPUTOHOMETPUUECKUX

2. YeTHOCTh, HEYETHOCTb, IEPUOANYHOCTD 2 (Gynxuuii. CoiicTBa QYHKIMHU y=COS X M €€ rpaUuK.
TPUTOHOMETPUUECKUX (DYHKITHH. CaoiicTBa pyHKIMHU y=sin X u ee rpapuk. CBoiicTBa

3. CBoucTBa (byHKI-U/H/I y=COS X U €€ 2 q)yHKLII/II/I y=tg X U ee rpa(bmc. O6paTHbIe
rpaduxk. TPUTOHOMETpUUYECKHE (DYHKIIHH.

4, CaoiicTBa GyHKIMH y=sin X u ee rpaduk. | 2

5. CpoiicTBa GpyHKINHU y=tg X U ee rpaduk. | 2

6. OOpaTHbIe TPUTOHOMETPUUYECKUE 2
GyHKIUH.

7. O06o00muienne 1Mo TeMe 2
« Tpuronomerpudeckue GyHKIUNY.

KonTponbHas pabora Nel
2. Tpoussoanas u eé reomerpuyeckuii cmprca (20 4. /10 6.1.)

8 [Ipenen mocien0BaTEIbHOCTH. 2 [Ipenen H0CJIEI0BATEIBHOCTH.

9. HenpepbIBHOCTH QYHKITUH. 2 HenpepbiBHOCTH GyHKIHH. Ornpenenenue

10. O R y—p——y 5 npou3BoaHoi. IIpomsBonHas ¢GyHKIMKM B TOYKE.

[IpaBuna  nuddepennupoBanus.  [IpousBonHas

11- | Tlpasnna muddeperumposanms. 4 crenenHon GpyHkuuu. [IpOU3BOIHBIE DIIEMEHTAPHBIX

12. = ¢bynkuuit. 'eomeTpudeckuii CMbICT IPOU3BOJHOM.

13. ITponsBonHas creneHHON QyHKIMH. 2

14- [TponzBosHbIE NIeMEHTApHBIX GYHKIMHA. | 4

15.

16. I'eomeTpuueckuil cMpICa IPOU3BOAHON. | 2

17. O600menue Temol: «[IponsBoHas u ee 2
reOMETpUYECKUM cMbICT» . KOHTpOIbHasA
pabota Ne2.

3. IlpumeHeHue MPOM3BOIHOI K HccaeqoBaHui0 GyHkuun.( 14 4./ 7 6.1.)

18. BospacTanue 1 yObiBaHUE QYHKIIHH. 2 Bospacranne u yObiBaHue (QyHKIHU. DKCTPEMYMBI

19. DKcTpeMyMbl QYHKITHH. 2 ¢bynkunu. HanGonbliee ¥ HauMeHbIIEe 3HAYCHUS

20- HauOonriiee 1 HauMeHbIIIee 3HAYCHUS 4 (GyHKIMN. [TpoussoaHas BTOPOIO IopsaKa,

21. GyHKIUH. BBIIYKJIOCTh M TOouku nmeperuba. Iloctpoenue

22. [Tpon3BomHas BTOPOTO MOPSIKA, 2 rpauKoB (yHKIHH.

BBIITYKJIOCTh U TOYKH Ieperuoa.

23. ITocTtpoenne rpagukoB QyHKIMH. 2

24. O6o06menune no Teme: «[IpumeHeHHe 2
MIPOU3BOIHON K UCCIIEIOBAaHUIO
¢dbysakumny. KonrponbHas pabora Ne3

4. TlepBooOpa3Hasi u mHTerpaJi. (12 4./6 6.1.)
25. [TepBooOpazHasi. 2 [TepBooOpazHasi. [TpaBuna HaXO0XKICHHS
MepBOOOPA3HBIX. [Tmomans KPUBOJIMHEUHOU




26. [TpaBuiia HaX0XKJEHUS IEPBOOOPA3HBIX. TpareuH. ®opmyna Hsrorona-JleitOnuna.
27- [L101aab KPUBOJTMHEHHOH TPAITELHH. Nuterpan u ero BberuucieHue. [IpumeHenue
28. VHTerpai 1 ero BEIMUCIEHHE. MHTETPaNIoOB JJis pelieHus: Gu3nYecKux 3aaay.
29. [IpumeHneHne UHTETpANIOB TS perieHust | 2

(bu3nUecKux 3a1ay.
30. O606menue o teme «IlepBooOpaznas u | 2

uHterpan». KonrponwsHas padora Ne 4

5. KomouHaTopuka (8 4./ 4 641.)

31. [IpaBuno npousBeneHus. Pazmemenus ¢ | 2 [IpaBuiio npousBenenus. Pazmenienus ¢

IIOBTOPEHUSIMHU. noBTopeHusMu. IlepecranoBku. Pazmernienus 0e3
32. [TepecTaHOBKHU. 2 noBTopeHuii. Coderanusi 6€3 MOBTOPEHUN U OMHOM
33. Pasmerenus 6€3 MOBTOPEHHIA. 2 Herorona.
34. Couetanus 6€3 MOBTOPEHUI U OMHOM 2

HprotoHa.

6. DJeMeHTHI Teopuu BepositHocTeii (8 4./ 4 6.1.)

35. BepositTHOCTB COOBITHS. 2 BepostHocTh coObITHS. C0XKEHUE BEPOSTHOCTEH.
36. Crnoxenue BepogTHOCTeﬁ_ 2 BepositHOCTB IIPOU3BEACHUS HE3aBUCUMBIX
37. BeposiTHOCTh TpOM3BEICHUS 2 COOBITHI.

HE3aBHUCHUMBIX COOBITHIA.
38. O60061eHue o Teme «IeMEHTHI TEOpUH | 2

BeposiTHOCTEI». KonTponbHas pabora No

5.

7. YpaBHeHHUS] M HEPABEHCTBA C ABYMS NlepeMeHHbIMU.

39- JIuHeiliHble ypaBHEHUS U HEPABEHCTBA C 4 JIuHeiHbIe ypaBHEHUS U HEPABEHCTBA C JIBYMSI
40. JBYMSI IEPEMEHHBIMHU. nepeMeHHbIMH. HennHelHble ypaBHeHUS U
41- Henunelinble ypaBHeHMs U HepaBeHCTBa | 4 HEPABCHCTRA © ABYMA HEPEMEHHRIMA.
42. C IByMsl IEPEMEHHBIMH.
43. Oo6o06menne o Teme «Y paBHEHUS U 2

HEPaBEHCTBA C ABYMSI IEPEMEHHBIMU.

KontponsHast pabora Ne 6.

8. IloBTopenue. (16 u. /8 6.1.)

44. Pemenue nmoka3arenbHbIX YpaBHEHUN U 2 Pemenue nmoka3arenbHbIX YpaBHEHUN U HEPABEHCTB.

HEPABEHCTB. Pemenne norapudmudeckux ypaBHEHHUH 1
45 Pemenune norapupmMudecknx ypaBHeHHH | 2 HEpaBEHCTB. PelieHne TpuroHoMeTpu4ecKux

1 HEPABEHCTB. ypaBHEHUI U HepaBeHCTB. [IpuMenenune
46. Pemrenne TpuroHoMeTpu4eCKux 2 IIPOU3BOJHOM.

ypaBHEHU U HEPABEHCTB.
47. [TpumeHeHne TPON3BOTHOM. 2
48- Pewenune 3anannii EI'D 6
49-50
51. KonrtponbHas pabora Ne7. 2

UToro

102 4y / 51 6a0K




11 kaacc.

BXO/JHAS KOHTPOJIbHAS PABOTA.

1 BapuanT

1 1

Nel. Beraucnutb: 1) 85 27437 812, 2) 22+3|0925, 3) Iog 2 56 +2 Iog 2 12 - Iog 2 63

i 4 3
SN =—— T<a<—Tm
4) Borancnuts  COS& | ecnu S u 2

11jx T log,(x—3)>2
2) .

Ne2. PemuTh HEPABEHCTBO: 1)( , 2) 2

Ne3.Pemuts ypaBHEeHHE:

1) 3x° —10x* —9x +4=0 p (01)** =10
3 109,(2x+3)=3 5 Jx+1=1-x

5) 4" +2°-20=0, g) 3cosx—cos’x=0

2 BapuaHT

1 1

Nel.Borumciauts: 1) 27°.642 —64°:2" 2) 51_2'0953, 3) log ;135 —log , 20 + 2log , 6’

12 3
_ COSa=-— rg<a<-r
4) Beramcmuts SIN& | ecnm 13 2

x°-1
(Ej >1
Ne2.Pemuth HepaBeHCTBO: 1) 13 2)

Ne3. Peminth ypaBHEHUE:

3 2 1 2-3x
1) 2x"—x"-13x-6=0 2 [gj — 25,

3)'095(2)(_1):2, HV1-x=x+1,
59" —~7-3"-18=0 ) sin°x—2sinx=0
Kpurtepuun oneHuBanus.

1 6amn - perensr Ne 1 v Ne 2

2 6ama — periersl Ne 1, No 2 (momyrieHa onrmoka)

3 6amna — pemensl Ne 1, Ne 2

4 Ganna — pemtensl Ne 1, No 2, Ne 3(1)

5 6annoB — pemenbl Ne 1, Ne 2, Ne 3(Bo 2) unu B 3) AomnylieHa omuoKa)

6 6aytoB — pemieHbl Ne 1, Ne 2, Ne 3 (2-3)

7 6amoB - pemieHsl Ne 1, Ne 2, Ne 3(1-3, 4)- BepHO BBINOIHEHO 2/3 3a1aHus, HO HE
JIOBEJICHO /10 KOHIIA)

8 6amios- pemensl Ne 1, No 2, No 3(1-4 u gomymieHa omuoOka Mo HEBHUMATEIbHOCTH)



9 6aioB - perrensl Ne 1, No 2, Ne 3(1-4)

. KonTtponbHas pabora N2 1

1.

BapwuaHt |

Ha#iTe o6iacTe onpejeleHHA ¥ MHOMKECTBO 3Ha4YeHHH
dyHKIMH ¥y = 2 cos x.

BoisicHHTH, #ABIAAeTCA JH (QYHKOUS y = sinx — tg x uéT-
HOM, HEeYETHOW HUJIMN He HBAAEeTCH HU YETHOM, HHU HedeT-
HOM.

H306pasnuTs cxeMaTHYecKH rpauk pyHKOUH y =sinx + 1

n
HAa OTpe3Ke _E; 2 |.

HaiTin Haunbonbllee W HaMMeHbIIee 3HAYEHUA (QDYHKIHH
y=3sinx cosx + 1.

ITocrpouTs rpadbuxk GyvHKuuH y = 0,5cos x — 2. Ilpu ka-
KHX 3HAYeHHAX x PYHKIHMA BospacTaeTr? yOmIiBaeT?

Bapwuant Il

HaiiTin ofJsiacTb onpejeseHUusi ¥ MHOMKECTBO 3HaueHwuit
dyaxknun y = 0,5 cos x.

BbBISICHHUTL, SABIAETCH JIM (PYHKIHMA Y = COS X — X? yéTHOMH,
HEYETHOHM MJIM He ABJASeTCsS HH YeTHOM, HHM He4YeTHOH.

HzobpasuTh cxemMaTndecKH rpaduk QYVHKIAKA Y =cos X — 1
Ha oTrpeske —%; 2r |.

HaiiTu Haubosabluee M HaMMeHbIIee 3HAYEHHA (MYHKIHM
y=lcos"’x-—-1—sin2x+1
3 3

ITocrpours rpadpmk pyHxnuu y = 2 sin x + 1. IIpu kakux
3HAYEHHAX X PYyHKUMA BOo3pacraeTr? yObisaer?

4 KoutponsHan pabora N2 2
Bapuant |

1. HaitTa npon3BOAHYIO QYHKIMKA:

1) 3x2-L,; 2 (%n]:

;
x4

2%

3) e*cosx; 4) m.

2. Haiitu sHavenue npoussogHoi dyukunu f(x)=1-6 ¥x
B TOuKe X, = 8.

3. Banmcarh ypaBHeHHEe KacaTeJLHOH K rpapHKY QYVHKIHH
f(x) =sinx — 3x + 2 B Touke x,=0.

4, HaiiTh 3HaveHus X, IPH KOTOPBIX SHAYEHHH NPOHIBOJHOH

dyurnun f(x) = ;xz-%% NOJIOMKHTE/IbHbI,

5. Haitts Toukm rpadmxa cdyuxunn f(x)=x'- 3x* B KO-
TOPHIX KacaTeNbHAH K HeMy napainenbHa ocu abcummce.

6. Haiitu npoussoauyio dyaxuun F(x) = log, (sin x).
Bapuanr Il

1. Haiity nponasoaHyio GyHKINM:

D 2ed -1y 2) (4-3x% 3) esing )
x

cosx

2. HailTu 3sHaueHHe NPOMIBOAHON (QYyHKIMH /(:o:)=2--71,.=
x

1
B TOYKE X, = e

3. Banucarth VpaBHEHHE KACATeNbHOH K rpaguky QyHKIHN
f(x)=4x -sinx + 1 B Touxe x,=0.

4. HaiiTu 3HAYEHHA X, IPU KOTOPLIX 3HAYEHUA NPOHIBOAHOM

dyakuun f(x) = ﬁ OTPHILATeILHBI.

5. Halitu Touxku rpadmura dyuxmun f(x)=x*+ 3x* 8 ko-
TOPBIX KACATENLHAA K HeMy napajnenbHa ocu abemmcc.

6. Haiirn npoussoanyio dyaxuun F(x) = cos (log, x).



| KonrponsHas pabora N2 3

Bapuant |

HaiiTy crauMoHapHbie TOUKH QYHKUUM
flx)=x*-2x*+x+ 3.

1) f(x)=x"-2x*+x+3; 2) f(x)=e"(2x - 3).
HaiiTi DpoMexyTKN BO3PACTAHMA ¥ YOLIBAHUA (PYHKIHK

flx)=x*-2x*+x + 3.

Iocrpouts rpadpuk Gyakuuu f(x)=x" - 2x* + x + 3 na

. Haifri naubosbiee W HauMEHbIIEe 3HAYEHHUA QYHKIIHH

. Cpeay npsMoyrolbHHKOB, CYMMa JUIMH TPEX CTOPOH KOTO-

peix pasHa 20, HalTH NpAMOYroNbHMK Hamboabiel nio-

f(X)=x-x*-x+2.

) f(x)=x-x*-x+2 2) f(x)=(5—4x)e".
HaiiTy MHTepBaJbl BO3pacTanusd ¥ yOLIBAHMA (QPYHKIUM
f(X)=x3=x2=-x+ 2,

Hoerpouts rpadpux dyaxkuuu f(x) = x* — x* — x + 2 na or-

Haittu nauGosbmmee ¥ HauMeHbINee IHAYCHHS (QYHKIHN

2. Haitmi sKcTpeMyMbl QYHKIHH:
3.
4.

orpeske [-1; 2].
5

f(x)=x* - 2x* + x + 3 Ha orpeske | 0; ; 3
6,

aau.

Bapuant Il

1. HaiiTe cranuoHapHbIe TOUKKM QYHKUMM
2. Haltry skeTpemMymbl hyBRIMM:
3.
4.

peske [-1; 2].
5.

f(x)=x*-x*— x + 2 na orpeske | -1; g g
6.

Haiirn pom6 ¢ HauGoibumeil NIOMAABIO, €CIM MIBECTHO,
HTO CyMMa AJHH ero guaroHaneil pasxa 10

# KonrponbHan pabora Ne 4

3.

. Joxasars, 9TO byaKoHsa

Bapwant |

Uk y=x'-20+2
F(x)=8x +sinx - e* apasa- PmXrex
ercsi nepBoobpasHON (YHKIHKH
f(x) =3 + cos x — 2¢* Ha Bcelt
YMCAOBOH NPAMOIL.
Hatitu  nepsoobpasuyio F
dynxun f(x) = 2vx , rpapuk

KOTOpPOH NPOXOAMT Yepea TOY-
e i
Ky A{O' 8) Pue. 90

Boruucants maomans ¢purypst F, n3ob6pakeHHol Ha pu-
cyukxe 90.

4.

Haiftn naomans Gurypsl, orpaauyesHol npamoit y = 1 - 2x
u rpadukoM PYHKIMM y = x? - bx — 3.

_Bapuanr Il

JoxasaTs, 410 (PYHKIHA
F(x)=€* 4+ cos x + x aBnaer-
csi nepBooOpasHOR (QYHKIHH
f(x) = 3e* —sinx + 1 Ha Beeit
YHCJIO0BON NPAMOM.

Haiitu nepsoobpasuyio F GpyHk-
uny f(x)= —3“\f;, rpaduK Ko-
TOPOH MPOXOAMT 4Yepes TOUYKY

AO;%- of 1 234 5%

Bermeauts  moumans  Gurypst Pue. 91
F, naobpaxésHolt na pucynxe 91.

Haittu naomans Gurypsl, orpaHHYeHHO IpsaMoi ¥ = 3 — 2x
u rpadukoM GOyHKmuE y = x? + 3x - 3.



i Kontponshan pabora N2 5

Bapwanr |
1. Ha#ity 3HaveHHe BLIpaenms:
]
3y 28 2) Al+cCl
Py

2. Cronbknmu cnocofaMu MokHo smibpars npescesarens
HCK n ero samecrurean ua 20 unenos JKCK?

3. Banucars pasnoxenue Gunoma (a — 2)°.

4. PemwnTh OTHOCHTENLHO M YpPABHEHHE
C3 ., =8(m+4).

"l
5. Mo rpex nocnepoBateabHBIX GYKB W NPHCOEAHHEHHOTO
K HEM 9YeTHPEX3HAUYHOIO 4YHCJa COCTABJIANT KOA. Byksm
Gea nosTopenns wvubupaiwr ua uadopa: 6, 8, ¢, d, w, 3.
“Yucno sanucnpanor ¢ nomowso uudp 1, 2, 3, 4, 5 (uud-
Phl B WMCIE MOTYT MOBTOPATHCH). CKOMBKO PasniH4yHbIX
KOJIOB, YAOBNETBOPAIOUIHX AAHHOMY YCJIOBHIO, MOMHO CO-

cTaBHTL?
Bapuanl n
1. Haitti aHavenne BHIPAXKeHUA:
1) s 2) C3 - AL

2. Cxonsxkumu cnocobaMy U3 Baskl ¢ 8 pasanvaHBIMK KoHpe-
TAMH MOMKHO B3ATH 3 KOHpeTn?

3. Banucars pasnoxeuue Gunoma (3 - x)°.

4. PelliiTh OTHOCHTENLHO M YpPABHEHHEe
Al =24(m-4).

5. M ueTwIpéx nochaeoBaTeNLHMX OGYKB M NPUCOEAWHEHHO-
TO K HHM TPEX3HAYHOTO YHCIAA COCTABAAIT wHdp. Byksn
(¢ BOIMOXMHBHIM DOBTOpeHHeM) BhGHpaloT H3 OVKE a, e, u,
0, Y. "IHCi0 3AaNMCLIBAIOT PA3HLIMH UHpaMK, Bubupae-
muiMy w3 nudp 1, 2, 3, 4, 5, 6, 7. CKOAbKO PASIHYHbIX
wrdpos, YAOBIETBOPAIINIMX KAHHOMY YCIOBMIO, MOMKHO
COCTABHTH?

| KontponbHan pabora N2 6

Bapwmanr |

B anpike naxoasres 4 Seavix u 8 uépHeix mapos. Hayran
BRIHMMAKOT OoaMH ua Hux, Haifity seposrHocTs TOro, 4ro
BBRIHVT 4EpPHBIH map.

BepoaTHOCTH BHIHIPBIINA [10 OMHOMY OHJIETY XYAOKECTBeH"
HOH norepen pasua 8 - 10°°, HaliTy BepoATHOCTH TOrO, 4TC
oanH npuodpeTéHHslil OuaeT aTolt noTepen oxaxercs Oes
BRIMTPHIA.

B cepuu ucnurrannil ¢ noadpackiBaHHeM THYTOH MOHETHI
okasasziock, 4To 9 pas smnanana pewxa u 12 pas — opéa.
HaiiTit OTHOCHTENBHYIO YACTOTY MOMBIEHHA OpAa B NaH-
HOM CepHH HMCTBITAHMI.

Bpomiensl ABa MrpansHeIXx KyvOHKa — KpacHmIil ¥ 3eme-
Hutit., HaliTH BepOATHOCTL TOrO, YTO HA KPACHOM BBLINAJO
qYMCa0 D, a HA 3e8HOM — HEe4YeTHOe HHCAO.

Hayras HasmBaeTcsi OAHO M3 MEPBHIX BOCHBMM HATYPadb-
HBIX YHcen. Pacemarpupalores codmTHA: A — HasBaH je-
aurens yuena 8, B — HA3BAHO 4MCI0, KpaTHOe YHcAy 4.
YeTarOBHTE, B UEM COCTOAT cobmTua A + B u AB,

B xopobke HaxonAaTcsa 6 CHHHX M D 3eNéHBIX MAYEH.
Hayran smuunalor 3 msua. Haliri sepoaTHoeTs cobuirua:
1) BCe BLIHYTHIE MAYM 3ENEHBIE;
2) xors OBl OAMH MAY JENEHBIH.

Bapwuanr Il

B amwuxe naxogarca 6 uweépHuIX ¥ 9 KpaCHHIX IMAPOB.
Hayrang smaunanT oand w3 Hux. Haiite seposaTHOCTB
TOTO, YTO BBEIHYT KpacHbi#l mwap.

BeposaTHOCT: KYyNuThL GPAKOBAHHLIN COTOBRIN Teaedon He-
KOTOpOit Mojenw pasHa 7 - 1079, HaiiTn BepoATHOCTH NO-
Kynxyn HeOpakoBawHOro Tenedona atod monenu (npu mno-
KVIKe 0AHON0 anmapara).

B cepun HenuiTanuit ¢ noafpachiBanuemM KHONKH OMA yna-
na Ha ocrpueé 42 pasza w naamwma 66 pas. Haitan orrO-
CUTEJIBHYH YACTOTY MAJeHWHA KHONKK NJIAMIMA B AaHHOMR
CepUH HCTBITAHWH,

KOHTPOJIBHAS PABOTA Ne7.
1- BAPUAHT.



Yacrb A. 1 6as1 32 BEpHO BBIIIOJIHEHHOE 33J]aHUE. 3alIUIINTE KPATKUI OTBET.

1. Haiigure nponssoanyio Gyukmun f(X) = 2x° -1,5x% — 5X + 4 B TouKe Xo = - 1.
4-3x

2. Haiinure nponsBoHyio GyHKuny = X+

i
3. Jlnst pymknun f(X) = -2 sin X Berauciute f! (- 4 ).

4. Haiimure F'(1) + £(1), ecomu f(x) = (3x —2) VX .

5. Touka ABMIKETCS 10 KOOPAMHATHOM MPsIMOii 110 3akoHy S(t) = - t? + 7t +9. Haiimute
CKOpPOCTh TOYKH B MOMEHT BpeMeHH t = 3.

6. CocTaBbTe ypaBHEHHE KacaTelnbHOU K rpaduky pyHkuuu f(x) = X2 —x°, IIPOXOAALIEH Yepe3
TOYKY rpaduka ¢ abcrmccoit X = -1.

7 Haiimmre npoMesxyTky yoeBanust dpyrkimn f(X) = X2 — 4,5x% + 7

8.Haiiyure Toukn skcrpemyma pynximn f(x) = - 0,5x" + 2x° .

9. Haiiure Haubombinee 3HadeHne GYHKIHE Y = X° +2X° — 4X +4 Ha otpeske [ -2;0.]

10.Ha pucynke m3o0paxen rpaduk y =f ! (X) — npomusBoaHoit GpyHkmm f(x), onpeneneHHOM
Ha uHTepBaie(- 7;14) . Haiimure xonuuecTBO ToYek MakcuMmyma Gyaknuu f(X),
MpUHAIISKAIIUX OTPe3Ky . [-6;9].

Yacrp B. 3anummure noiHoOE pelieHue.

1.YkaxuTe 1ienble yncia, NpuHauiekaliie NpoMexxKyTKy (MpoMeKyTKaM) BO3pacTaHUs
x+1

dynkimm f(x) = ¥ —2X (3 Gamra)

2.K rpadpuky ¢pynkuuu f(x) = X2 - 4x npoBeJieHa KacarenbHas B Touke M(1; — 3). Haiiaure

abciuccy TOUKU TiepecedeHus KacarenbHoi ¢ ockio OX. (2 6anna)
X 1

3. Haiiure o6nacts 3nauennii pyukun f(x) = ¥~ rne-0,5<x< 3 (3 Gawa)
4. Ha pucynke nzo0paxensl rpadpuk ¢pynkiuu Yy = f(X) u kacarenbHas K HEMY B TOUKE C

a0Ocruccont Xq. Haliqure 3HaueHue nmpousBoanoi ¢pynkmuu f(X) B TOouke Xo. (2 Oaya)
||"




M. m
5.Haiinute Hanbonbinee 3HaueHue Gpynkiuu y=16tgx-16x+4n-5 Ha oTpeske | - 474 ].
2(6amna).

6.HanGonpmee 3uadenne pyuaximu f(X) = -x* +bx + ¢ paBHO 7, a 3HaueHHE ¢ Ha 25%

MeHbIne b. Hatimute nonoxxurenpHoe 3Ha4eHue b. (3 6ana)

2 - BAPUAHT.
Yactb A. 1 6aJJ1 32 BEpHO BBINOJHEHHOE 3aJ[aHue. 3alMIINTEe KPATKU OTBET.
1. Haiinure nponssomnyto gyrximn f(X) =3 X° +2,5x% — 4x - 8 B TouKe Xo = -2.

5+4 x
2. Haiigure npoussoanyro pyukmuu f(X) = *

3. s pyukuuu f(X) = 2c0s X Beraucaute f! (-
4. Hatimute (1) + (1), eciu f(x) = (4x +5) Vx
5. TouKa JBIKETCS 110 KOOPAMHATHOM IPSAMOI 110 3aKoHy S(t) = - t + 9t +8. B kakoif MOMeHT

3
iy
3 .

BPEMEHHU CKOPOCTh TOYKU paBHa 1. (4)

6. CoctaBbTe ypaBHEHHE KacaTenbHOU K rpaduky ¢pyHkuuu f(x) = X+ X, IIPOXOAALIEN Yepe3
TOUKY rpaduka ¢ abCmuccoi xg = 2.

7 HaiiauTe npoMeskyTkd Bospactanus gyrxuuu f(X) = 2x° — 6x° - 3

8.Haiizure Toukn sxcTpemyma dynxmmn f(x) = 1,5x* — x3.

9. Haiinure HauMeHbIIee 3HaueHne QYHKIUN Y = X° — X — 40X +3 Ha otpeske [ 0;4.]

10.Ha pucynke uzoopaxen rpadpuk Yy =f ' (X)— npouspoaHoii pyukiuu f(x), onpeaeineHHoi
Ha uaTepBatie (- 11;11). Haiinure konmmvecTBo ToUYek dkcTpemyMa Gpyukimn f(X)
npuHaIexkamux otpesky [-10;10].

L w=fi

Yacrtp B.3anumure nojiHOE pelICHHE.

1.K rpaduky dyskimn f(X) = - x° - 5x nmpoBezeHa kacatenbHas B Touke P( -1; 4). Haitaure
a0cIucCy TOUKH MepeceueHus kacateabHou ¢ ockio OX. (2 6amna)
2.YKaxxure 1enble Yuciia, IpUHAJIeKalUe IPOMEXYTKY (IPOMEXYTKaM ) BO3pacTaHUs
x—1
dynkimn f(x) = ¥ 3% (3 6amna)
X

3. Haiiaute o6aacts 3nauennii gpyukuun f(X) = ¥*+4 | rre- 1 <x <0,5. (3 6awna)
4.Ha pucynke nzo0pakens! rpaduk pyukuun Y = f(X) 1 kacaTenbHast K HEMY B TOUKE C
abcruccoit Xo. Haliqure 3HaueHue nmpousBoanoi ¢pyukuuu f(X) B Touke Xq. (2 6ania)



m

5.Haiinute Hanboblnee 3HaueHne GyHKImn Y = 12SinX-6 V3 x+ /37 46 1a orpeske [0; 2 1.
(26ammna)

6.Haumensbiee 3nauenue pynkuun f(x) = X2 +bx + ¢ paBHo 1, a 3HaveHue ¢ Ha 25% Oounpie b.
Haiinute monoxxurensHoe 3HaueHue b. (3 6amna)

Kpurtepuu onenuBanusi.

1 6amn —HaGpaHo MeHee 6 0aioB

2 Ganna — HaOpaHo 6-7-8 6amioB

3 6amna —Habpano 9-10-11 GannoB

4 6anmna — Habpano 12-13 6amoB

5 6amioB —Habpano 14-15 6amnos

6 6aioB —Habpano 16-17 6amios

7 6annoB —Habpano 18-19 6amnos

8 6aioB — HaOpaHo 20-21 6ann

9 GamnoB —HaOpaHo 22-23 Gamia

10 6aymoB — Habpano 24 — 25 6anios

TEMATHUYECKOE IINTAHUPOBAHME.11 knace

Ne | HammeHoBaHMe Kox | Comepsxanue yuyeGHOTO nmpeamera
"

0110 | pa3esioB, TeM qecTE

Ka °
4aco

1. Metoa koopauHaT B npocTpaHcTBe. JIBu:kenus. (14 4. / 7 0/10k0B)

1. | IlpsamoyromnbHas cuctema | 2 [IpsiMoyropHas cucTeMa KOOPJWHAT B MPOCTPAHCTRE.
KOOpJIUHAT B KoopanHatsl TOUKH U KOOPAMHATHI BEKTOpa. [leficTBus
MPOCTPAHCTBE. HaJ BekTopaMu. CKalisipHOe IPOU3BEICHUE BEKTOPOB.
Koopaunats! ToUku 1 JIB>KeHMS B TPOCTPAHCTBE: MapallJieIbHbIN EPeHOC,
KOOpPJIMHATHI BEKTOPA. [EHTpaIbHasl CHMMETPHS, CAMMETPHUSI OTHOCUTEIHHO
JlenicTBUS HAT MJIOCKOCTH, MOBOPOT. CBOMCTBA ABUKEHUN.
BEKTOpPAMH.

2. | Paznoxenue BekTopamo | 2
CIMHUYHBIM
BeKTOpam.CBs3b MEXY
KOOpJIMHATaMU BEKTOPOB
¥ KOOPJIMHATAMH TOYEK.




3. | Ipocreiimue 3amaun B 2
KOOpAMHATAaX.
Kontponpnas padora Nel.
4- | CxanspHoe 4
5. | mpou3BeaEHUE BEKTOPOB.
6. | JIBmxenus. BekTopsl. 2
7. | O00O0IIEHNE TEMBL: 2
«BekTopb».
KonTponbsHas pabora Ne 2
2. Humunap. Konyc. Illap.(18 4./ 9 6J10x0B)
8. | Humuuap. 2 | Tena BpamieHus: IWIMH]P, KOHYC, cdepa U map.
OcHOBHBIE CBOIMCTBA MPSIMOT'O KPYTOBOTO IIMIIMH]IPA,
IpsIMOTO KpYroBoro konyca. M3o0paskeHue Tei BpaiieHus
Ha TJIOCKOCTH. Y ceueHHbI koHyc. Cdepa u map.
9. | Ilmomanas MOBEPXHOCTH 2 | Vpasuenue chepsl. Ilnomans chepsl.
UIHH]IPA.
10. | Konyec. [Tmomanp 2
MIOBEPXHOCTH KOHYCA.
11. | YceueHHbIl KOHYC. 2
12. | Cdepa u map. 2
13. | YpaBuenue chepsl. 2
[Tnomane chepsr.
14. | Pemenwue 3a1a4u mo reme | 2
«Cdepa u mapy.
15. | O600611eHNE TEMBI: 2
«qunuuanap. Konyec.
[Tap». KonTpoabHas
pabota No 3.
16. | 3auer no Teme: 2
«mmnaap. Konyc. Hlap»
3. O0bémbl TeI.(24 4. / 12 6,10K0B)
17. | O6bEM NpsSAMOYTOJILHOTO | 2 [Tonsitue 06 o6beme. OOBEM MUpPaMHJIbI U KOHYCA,
napasuieNenumesa. npu3Mbl 1 nHHIpa. O0bEM HakIoHHOU ipu3Mbl. O0BeM
- — yceueHHOH nupamMuibl. O0bEM KOHYCa U YCEUEHHOTO
18. | O6bEM npsiMoil pU3MBL. | 2

KoHyca. O0bem mapa. . O0bEM MapoBOrO CErMEHTHI,
IIApPOBOTO CJIOS U IAapoBOro cekropa. [lmomans chepsl.




19.

O0BEM HUAMHAPA.

2 | [logoGubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTY
TUTONIA/ISIMU TIOBEPXHOCTEH M 00heMaMu MOJOOHBIX TEJ.

20. | OOBEM HAKIOHHOM 2
MPU3MBI.

21. | OOBEM HpaMHUTBI. 2

22. | O6BbeM yceueHHOU 2
MUPAMHU/IBI.

23. | O6bém KoHYyCa U 2
YCEUEHHOTO KOHYCA.

24. | O0001IEHNE TEMBL: 2
«OOBEMBI TEM.

KonTponsHas pabora Ne4.

25. | O6wem mrapa. O0bEM 2
[IAPOBOTO CETMEHTHI,

IIAPOBOTO CJIOS U
IIAPOBOTO CEKTOPA.

26. | ITnomans chepsr. 2

27. | Pemenue 3ama4 mo Teme: | 2
«O0BEM 1I1apa u ero
qacTen.

28. | 3ader 1o Teme: 2
«OOBEMBIY.

4. TloBTopenue. ( 12 4./ 6 6,10K0B)

29. | TpeyronbHUKH, 2 | [InanumeTpus : TPEYrodbHUKH, YETHIPEXYTOJIbHUKH,
YeThIpexXyroJIbHUKH. OKPYXHOCTb, B3aHUMHOE PACIIOJIOXKEHUE TPSIMBIX H

IIJIOCKOCTEN.

30. | OkpyxkHocTh. Bzaumuoe |2 | CrepeoMeTpus: BEKTOPBI ,METO KOOPJMHAT, TEJA
pacToI0KEeHNE PSIMBIX U BpAIICHUS 1 MHOTOTPAHHUKH.
IIJIOCKOCTEM.

31. | BekTopsl. MeTon 2
KOOpIUHAT.

32. | Tena BpaieHusl. 2
MHororpaHHukH.

33. | O000IEHNE TEMBL. 2
HTorosast KOHTPOJIbHAS
pabota Ne 5.

34. | 3akIOYUTENbHBIN YPOK. | 2

Pemenue 3amau EI'D.

HUTOIO:

68 uacos/ 34 0J10Ka




Ipunioxenne.11 kiacc.

KOHTPOJIBHAS PABOTA Ne 1.
1- BAPUAHT.

1. JIaHBI BEKTOPBI dub, ld] =2, |B |= V2,yron mexny Bekropamu pasen 135°. Halinure |d - 21_9>|
2. B xyobe ABCDA;1B1C1D; nnmuna pebpa pasna 1 cm, M — cepenuna pedpa 4;D; Ucnons3ys
METOJT KOOPJINHAT, HAUUTE:
1) yroa mexay apsmbivu A;C u Cy M;
2) paccTosiHHE MEKIY cepeauHamu oTpe3koB A,C u Cy M.
3. [lamwr nBe Toukm: A — jexamias Ha ocu antumkat, u B(2; 2; 0). [Ipsimas 4B coctaBiser ¢
mIockocTeio Oxy yroi B 60°. Haiinure KoopaAuHATHI TOYKH A.

4%, BekTop bKOJIMHEAPHBIA BEKTOPYd{8; —10; 13}, COCTABISET C MOIOKUTENHHBIM
- —
HarnpasyieHreM ocu OZ ocTpelii yrod, |b|= v/37. Haiinute koopauHatel Bektopa b .

2 - BAPUAHT.

1. Hanst Touku A(-1; 2; 1), B(3; 0; 1), C(2; -1; 0) u D(2; 1; 2). Haiinure:
1) yrom Mexmy BEKTOpaMH ABu CD;
2) paccrosiHAE MEX1y cepearHaMu oTpe3koB AB u CD;

2. OcuoBanue npssmoit mpusMel ABCA1B,C ciykuT paBHOOEAPEHHBIN TpeyronsHuKk ABC, £
ACB=120°, AC=BC=BB;. Ucnonb3ys BEeKTOPBI, HAUIUTE YTOJ MEKIY NMPSIMBIMU AB u
CBs.

3. Mans! aBe Touku: A, nexamias B mwiockocta Oxy, u B(1; 1; 1), mpudem abGcrucca Touku A
paBHa e€ opaunate. [Ipsimas AB coctaBnsiet ¢ miockocThio Oyzyron B 30°. Halinure
KOOPJAMHATHI TOUKHU A.

4*, Jlansl BeKTOPHI d{7; 0; 0}u b{0; 0; 3}. Haiimure MHOXKECTBO TOUEK M, 171 KaXKIOM 13
_ _—
KOTOPBIX BBITIOJHSIOTCS YeiaoBuss OM - =0 u OM - b = 0, T1ie 0 — Hayaja0 KOOpUHAT.

Kpurepuun ouneHuBaHus.

1 Gann — HayaTO pelieHrue OJHOTO 3aJaHusl, HO HE JIOBEJIEHO JI0 KOHIIA

2 6ama — pererst Ne 1 wmm Ne 2

3 6anna — pemiensl Ne 1, No 2 (BbIIOJTHEHO BEPHOE MOCTPOCHUE U HAYATO PELICHUE)
4 6amna — periersl Ne 1, No 2, No 3 (momyiieHa BRIYUCIUTEIbHAS ONTHOKA)

5 6annoB — pemenbl Ne 1, Ne 2, Ne 3 (omymieHa ommOKa o HEBHUMATEILHOCTH )

6 6amtoB — permieHsl No 1, No 2, No 3

7 6amnoB - pereHbl Ne 1, No 2. Ne 3, Ne 4 (BBITIOJIHEHO MEpBOE JCHCTBHE)

8 O6ayoB- periensl Ne 1, No 2, No 3, Ne 4 (nomyiieHa BEIYACIUTENIbHAS OMIHOKA)

9 6amnoB - pemeHsl Ne 1, Ne 2, Ne 3, Ne 4

KOHTPOJIBHAS PABOTA Ne2
1- BAPUAHT.

1. BeruuciuTe cKaIspHOE IPOU3BE/IEHNE BEKTOPOB M i, eci T =d+2b — &, i = 2d-
b,|d| =2, [b|=3,(d@b)=60°,¢L1dc.Lb.

2. llan xy6 ABCDA1B,C1D,, Haitnute yron mexay npsmbeimu AD; u BM, rie M — cepennna
pebpa DD,

3. Koopaunatst Touek P(4; -5; 2), C(-1; 3; 1). Haliqute cymmy xoopausHat Touku K, nexarieit
Ha ocu Oz u paBHOYJaleHHOM oT Touek P u C.

4. Haiinure mmomazns Tpeyroisauka ABC, eciu A(3; 0; 0), B(); -4; 0), C(0; 0; -1)



2 - BAPUAHT.
1. BeluuciuTe cKaIspHOE IPOU3BEICHNE BEKTOPOB P g, eciup= 2d- b +¢, § = @ —
2b,1d| =3, |b| =2,(ab)=60°,¢ L dcLb.
Han xky6 ABCDA,B,C1D; Haiinute yron mexay npssmeimu AC u DC;.
3. Koopaunater Touek b(2; -3; 4), T(-1; 2; -2). Haiinute cymmy KoopauHAT TOYKH F,
nexarneit Ha ocu OX U paBHOYAaeHHOU OT Touek M 1 N.
4. Haitnure mmomanp tTpeyronbanka MNT, eciiu M(-6; 0; 0), N(O; 8; 0), T()4 0; 2).

no

Kputepuu ouenuBaHusi.

1 Gann — HayaTo pelleHrue OJHOTO 3aJJaHusl, HO HE JI0BEJICHO JI0 KOHIIA

2 6anna — pereHsl Ne 1 wim No 2

3 6anna — pemtensl Ne 1, Ne 2 (BBIIOJTHEHO BEPHOE MOCTPOECHUE U HAYATO PELICHUE)
4 6anmna — pereHsl Ne 1, Ne 2, Ne 3 (omyrieHa BEIYUCIUTEIbHAS OMHOKA)

5 6amnoB — pemiensl Ne 1, Ne 2, No 3 (momyiieHa ommOka no HeBHUMATEIbHOCTH)

6 6amioB — pemieHsl Ne 1, No 2, No 3

7 6amnoB - pemienbl Ne 1, No 2, No 3, Ne 4 (BbINOTHEHO TIEPBOE JEHCTBUE)

8 6aioB- periensl Ne 1, No 2 No 3, Ne 4 (nmomyiiieHa BEIYACIUTENIbHAS OIIHOKA)

9 GamnoB - pereHsl No 1, Ne 2, Ne 3, Ne 4

KOHTPOJIBHAS PABOTA Ne3
1- BAPUAHT.

1. IlpsmoyronbHas Tpanenus ¢ yriom B 45° Bpaiaercss BOKpYT IPSIMOM, CoJleprKaieit
Oosbliee ocHoBaHue. HaliquTe miiomaap NOBEpXHOCTH Teja BPAILEHUs, €CJIM OCHOBAHMUS
Tpaneuuu paBHbI 3 CM. U 5 CM.

2. B map paaunyca R Bnmcan KoHyc, Yy KOTOPOro 00pa3yroiiasi COCTaBJISAET C MIOCKOCTHIO
OCHOBAaHHUS yToJ §.

1) HaiiguTe mioriaab OOKOBOM MOBEPXHOCTH KOHYCA.

2) Eciiu @ = 30 °, To HaliiuTe HANOOJIBIIYIO BO3MOXHYIO TUIOIIA b CEUCHUS, TPOXOISAIICTO
4yepe3 BEPIIMHY KOHYCA.

3% Ceepa x° + y° + (z — 1)° = 4 nepecekaer ocu KoopauHaT B Toukax A,B i C; A — Touka
nepeceueHus ¢ ocbto Ox, B — ¢ ockro Oy, C — ¢ ockto Oz(koopaAUHATHI ATUX TOUEK
nonioxkutensHbl. Halimure yron mexny miockoctsio ABC u muiockoctsio 2= 0.

2 - BAPUAHT.

1. B nunuHape npoBeaeHa MI0CKOCTh, apajleibHasi OCH U OTCEKaroliasi OT OKPY>KHOCTH
ocHoBaHug ayry B 90°. Jluaronans ceueHus pasHa 10 cMio 1 ygajieHa OT OCH Ha
paccrosinue, paBHoe 4 cMm. Haitaute miomniags O0KOBOM MOBEPXHOCTU HUIUHIPA.

2. B mpaBuibHOM TpeyroyibHOU MUpaMuie OOKOBBIE TPaHU HAKJIOHEHBI K OCHOBAHUIO O]
yriom 60°. B aTy nupamuay Boucas map, paauyca R.

1) Haligure momaas 60KOBOI MOBEPXHOCTH MTUPAMUJIBI.

2) Haitaute nauHy OKpY>KHOCTH, TIO KOTOPOI MTOBEPXHOCTH I1apa KacaeTcsi O0KOBBIX TpaHEH
MUPaMU/IBI.

3% 13 Toukn M(-7; 3; - 4) npoBeeHa kacatenbHas K chepe x> +y* + 2 —2x - 4y — 27=0.
Haitagure nmmny xacaTtenbHOW OT TOYKH M 10 TOUKHM KacaHUs.

Kpurepuu oneHuBanus.

1 6amn —HauaToO peleHNe OJHOTO 3a/1aHusl, HO HE JOBEJIEHO A0 KOHIIA

2 6anna — perrensl Ne 1 wmm Ne 2

3 6amna — permersl Ne 1, No 2 (BBIMOTHEHO BEpHOE MOCTPOEHHE U HAYaTO PEIIeHNUE)



4 6anna — peuiensl Ne 1, Ne 2 (momynieHa BEIYUCIUTENIbHAS OMIMOKA)

5 6amoB — pemiensl Ne 1, Ne 2 (momyiieHa onmmOKka 1o HEBHUMATEILHOCTH)
6 6amnoB — perrersl Ne 1, No 2

7 6amnoB - perieHbl Ne 1, Ne 2, Ne 3 (BBINIOJIHEHO TIEpBOE JACHCTBUE)

8 6amios- pemeHsl Ne 1, No 2, No 3 (momymieHa BEIYHCIUTENbHAS OIIMOKA)
9 Gamnos - perensl No 1, Ne 2. Ne 3

KOHTPOJIBHAS PABOTA Ne 4.
1- BAPUAHT.

1. B npaBuibHO TpeyroiapHON nrpamMuie OOKOBbIE IPaHU HAKIOHEHB! K OCHOBAHUIO O]
yriom 60°. PaccTosiHEE OT IIEHTpa OCHOBAHMS 10 GOKOBO# rpanu paBHO 2+/3. Haifnure
00BbEM IUPaMHU/IBI.

2. B mwmHApe npoBesieHa IIOCKOCTh, MapalljielibHask €ro OCH, KOTOpasi OTCEKAeT OT
OKPYKHOCTH OCHOBaHHUs IyTy 2a. JlnaroHasnab MOIYy4EHHOTO CEYEHHsI COCTABIISIET C OChIO
IWJIMHIpPA YTOJ ¢ U yJaJleHa OT Hee Ha paccTosiHue, paBHoe d. Haiinute o0bem munmuHpa.

3*. B nupamunay, 1aHHYIO B 3a/1aue 1, BIKCaH MIap, KacaroIIHiicss O0KOBOI MOBEPXHOCTH
MAPaMHUJIBI IO HEKOTOPOHR OKPYKHOCTH. 1110CKOCTB, KOTOPO IPUHAJIEKHT T
OKPY>KHOCTb, JICIHT IIap Ha ABe YacTu. Haligute O0beM MEHBIIICH U3 ATUX YacTeH.

2 - BAPUAHT.
1. B npaBuiibHOM YeTbipexyroyibHoi npusme ABCDA;B,C1D; yepes koH1bI Tpex pedep,

MCXOIAMKX U3 BepuHbl C, MPOBEIeHa IOCKOCTh Ha PAacCTOSHUH 44/3 OT 3T0ii BepIIMHbI,
COCTaBJIISAIOIIAs C TUIOCKOCTHIO OCHOBaHMs yroi B 45°. Haitnure O6beM npusMmsl.

2. B KoHyC uepe3 ero BepIIMHY O] YTIIOM ¢ K MJIOCKOCTH OCHOBaHUS IIPOBEJIEHA TIOCKOCTh,
oTceKarouiasi OT OKPYKHOCTH OCHOBaHMs 1yry 2a. Paguyc ocHoBaHMS KOHYyca paBeH R.
Haiinuteo6nem koHyca.

3*. B npu3me, naHHOH B 3a7aue 1, mpoBesieHa MIOCKOCTh, MEPIEHIUKYIISIpHas 1UaroHalIn
IIPU3MBI U Jesiias €€ B OTHOUIEHUH 1:3. YKka3zaHHas III0CKOCTh JEJIUT OMMCAHHBINA OKOJIO
MpU3MBI 1Iap Ha JBe yacTu. Haliaute 00beM MeHbIIel U3 ITUX YacTeil.

Kpurtepun oneHuBanus.

1 6amn —HauaToO peleHNe OHOTO 3a/1aHusl, HO HEe JOBEJICHO J0 KOHIA

2 6anna — pereHsl Ne 1 wim No 2

3 6amna — pemensl Ne 1, No 2 (BBITTOJTHEHO BEPHOE TTOCTPOCHHUE U HAYATO PELICHHE)
4 6amna — periersl Ne 1, No 2 (mormyrieHa BRIYUCIHTEIbHAS OMINOKA)

5 6annoB — pemienbl Ne 1, Ne 2 (momyiieHa omuOKka o HEeBHUMATEIbHOCTH)

6 6amnoB — periersl Ne 1, No 2

7 6amoB - periensl Ne 1, No 2, Ne 3 (BBIOTHEHO MTEPBOE JIEHCTBUE)

8 6aioB- periensl Ne 1, No 2, Ne 3 (momyiieHa BEIYHCIUTETbHAS ONTHOKA)

9 GamoB - pereHbl No 1, Ne 2. Ne 3

KOHTPOJIBHAS PABOTA Ne S.
1- BAPUAHT.



B uersipexyronbsHoii nupamuae MABCD cropona ocHoBaHus paBHa 6 cM, a 00KOBOE
pebpo 5 cm. Haiinure:

1) muromaas 60KOBOI MOBEPXHOCTH MMUPAMH/IBI;

2) 00beM MUPaMHUIBL;

3) yrox HakIOHa OOKOBOM TPaHU K INIOCKOCTH OCHOBaHWUSI,

4) cKalsIpHOE MPOU3BEIACHNE BEKTOPOB (E +A§)- AM;

5) miIomaab, OIMMCAHHOW OKOJIO TIMPAMUJIBI CEpHI;

6*) yron mexny BD u mutockocts DMC.

2 - BAPUAHT.

B npaBuIbHOI TpeyronsHoi mupamuae MABCD cropona ocHoBanus paBHa 44/3, a
6okoBoe pedpo 5 cm. Haligure:

1) moraas 60KOBOW MOBEPXHOCTH MTUPAMHU/IBI;

2) 00BbeM MUPaMHUIBL;

3) yroa Mexy OOKOBBIM peOpPOM U TUIOCKOCTHIO OCHOBaHUS;

4) cKanspHOE MPOU3BEICHUE BEKTOPOB Y2 (W +W)- ﬁ, rae E — cepenuna DC,
5) 00BeM BIHCAHHOTO B MUPAMHUIY IIapa;

6*) yroa Mexxay CTOPOHON OCHOBaHUS U TJIOCKOCTHIO OOKOBOM IpaHu.

Kpurepuu ouennBanus.

1 Gann - HayaTO pelIeHUEe OJHOIO 3a/IaHus, HO HE JJOBEJICHO /10 KOHIIA

2 Gaa - perieHsl Ne 1 wmm Ne 2

3 6amna — pemtensl Ne 1, No 2, Ne3 (BBINOTHEHO BEpHOE MOCTPOSHUE U HAYATO PEIICHHE)
4 6anna — pereHbl Ne 1, Ne 2. Ne 3

5 6aynoB — pemenbl Ne 1, Ne 2, Ne 3, No 4(BbIIIOIHEHO TIEPBOE ACICTBUE)

6 6amnoB — pemrersl No 1, No 2, No 3, No 4

7 6amnoB - pereHbl No 1, Ne 2. Ne 3, Ne 4, No 5
8 6amtos- pereHbl No 1, No 2, Ne 3, Ne 4, Ne 5, Ne 6(momyiiieHa BeIYMCIUTEIbHAS OIITHOKA)
9 6amnoB - permeHbl Ne 1, No 2, Ne 3, Ne 4, Ne 5, Ne 6



