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PaGouass mporpamma mo Kypcy «MaTeMmaTuka» COCTAaBICHa Ha OCHOBE CIIEIYIOIINX
HOPMATUBHBIX JOKYMEHTOB:

- @enepanpHoro 3akoHa OT 29 nmekabps 2012 rom Ne 273 - @3 «O06 obpa3zoBaHuH B
Poccuiickoit denepanum» (ct.2, 11.9);

- depepallbHOTO TOCYAAPCTBEHHOTO O0pPA30BATEIBHOIO CTaHJAPTa OCHOBHOTO OOIIETo
obpazoBanus (5 ki1.). [Ipukaz Munucrepctsa npocsenienuss PO ot 31.05.2021 Ne287.

- @enepanbHOTO TEpevyHs yYEOHWKOB, PEKOMEHJOBAHHBIX K HCIIOJIB30BAaHHIO B
00pa30BaTeNbHBIX YUPEKIACHUSAX, PEATH3YIOIIUX MPOrPaMMBbI O0IIET0 00pa30BaHUS M MMEIOIIHX
roCyJapCTBEHHYIO akkpeauTanuio, Ha 2023-2024 y4eOHbIN TOI;

- T'omoBoro kanennmapHoro yueOHoro rpadpuka MBOY «'mmuazus Ne®» na 2023-2024
y4eOHBIN TOT;

- TlonoxeHnus o paboueit mporpamme  yumrens, padorarmero mo ooHoBiIeHHBIM OI'OC
MBOY « I'mmuazust Ne8»;

- OcHoBHOI 00pazoBaTenbHOM nporpaMMbl OO0 MBOY «I'umnazus No8y;

- IlpumepHoit pabGouedl TporpaMMbl OCHOBHOTO 0O0IIero oOpa30BaHUS IpeaMeTa
«Matemartukay» 06a30BbIii ypoBeHb (EamHoe conepxkanue oOmiero oOpa3oBaHusi) [ DIEKTPOHHBINA
pecypc]. Pexum JOCTYyTIA:
https://edsoo.ru/Primernaya_rabochaya_programma_osnovnogo_obschego_obrazovaniya_predm
eta_Matematika proekt .htm

B cocmae YMK 6xooum:

- Mopakosuu A.T'., CemenoB I[1.B. Maremaruka. Anredpa u Hauanza MaTeMaTHYECKOTO
aHaJM3a, reoMeTpusl. Anredpa U Havajga MaTeMaTHIeCKoro aHanu3a B 2 4. (6a30BbId U
yrinyoneHssiii ypoBau), 11 kitacc @I'OC. — M.: Muemo3uHa, 2021.

- Aranacss JI.C., byry3zoB B.®., Kagomues C.b. u np. Maremaruka. Anredbpa u Haudana
MaTeMaTHUYECKOT0 aHanu3a, reometpus. ['eomerpust (0a30BbIit U yriryOneHHbIi ypoan) 10-
11 kmacc ®I'OC. — M.: TIpocsemienue, 2020.,

BXOJAUIMX B (enepaiabHbIi NepeueHb Y4eOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAaHUIO IPU
peanu3alud HMEIOIUX TOCYJApCTBEHHYIO aKKpeTUTAIMI0 O00pa3oBaTeIbHBIX MPOrpaMMm
HaYaJILHOTO OOIIIET0, OCHOBHOT'O O0IIIETO, CPEHEr0 0011IeTr0 00pa3oBaHus.

B cootBerctBuM ¢ npunsaToi KoHuemnuuen pa3BuTHs MaTeMaTH4ecKoro oOpa3oBaHMs B
Poccuiickoit deneparny, MareMaThuueckoe 0Opa3oBaHWE PEIIAECT, B YACTHOCTH, CIETYIOIINE
KJIFOUEBBIE 33/1a4U:

«TPEAOCTABIATh  KKAOMY  oOydaromeMycss  BO3MOXKHOCTh  JOCTHIKEHHS  YPOBHS
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOIUMOTO IS TaJIbHEHUIIEH YCTICIIIHON KU3HHA B OOIIIECTBE Y,

«o0ecreynBaTh HEOOXOIMMOE CTpaHE YHCIIO BBITYCKHUKOB, MaTéMaTH4yecKas MOATOTOBKA
KOTOPBIX JIOCTaTOYHA JJsl MPOJOJDKEHHS 0O0pa3oBaHUS B PA3IMUYHBIX HAMPABICHUSX W IS
MpPaKTUYECKOW JESITENbHOCTH, BKIIOYas IMPENoJaBaHUE MaTeMaTHUKU, MaTeMaTUYECKUe
uccienoBanus, paboTy B chepe HHPOPMALIMOHHBIX TEXHOJIOTUN U AP.»;

«B OCHOBHOM o0OIeM U cpeaHeM oO0meM oO0pa30BaHHM HEOOXOIUMO MPEIyCMOTPETH
MOJTOTOBKY OOYYaromIMXCsi B COOTBETCTBHHM C MX 3alpOcaMU K YPOBHIO TOJTOTOBKU B cdepe

MATEMATHYICCKOI'O O6pa3OBaHI/I$I».


https://edsoo.ru/Primernaya_rabochaya_programma_osnovnogo_obschego_obrazovaniya_predmeta_Matematika_proekt_.htm
https://edsoo.ru/Primernaya_rabochaya_programma_osnovnogo_obschego_obrazovaniya_predmeta_Matematika_proekt_.htm

COOTBETCTBEHHO, BBIACIAIOTCS TPU HampaBieHMs TpeOoBaHMII K pe3ynbTaTam
MaTeMaTHYeCKOro 00pa3oBaHus:

1) mpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTH4YeCcKoe 00pa3oBaHue (MaTeMaTuKa JUis )KU3HH);

2) MaTeMaruKa JJisl UCIOb30BaHus B IPodeccu;

3) TBOpUECKOE HANpPaBJICHHUE, Ha KOTOPOE HALICJICHBI TE 00YyYarOLIHECs, KOTOPIE IUTAHUPYIOT
3aHUMAaTbhCs TBOPUYECKOM U UCCIIEIOBATEIbCKON paboToil B 001aCTH MaTeMaTHKH, (PU3UKH,
SKOHOMMKH U JPYTUX 00JIaCTAX.

OTH HampaBleHUs peaau3yloTcs B JABYX Ojokax TpeOoBaHMH K pe3yibTaTam
MaTeMaTH4eCcKOro o0pa3oBaHusl.

Ha 6a3oBoM ypoBHe:

Breimyckauk Hayuntest B 10-11-m kimaccax: s MCIOJIB30BAaHUS B MOBCEIHECBHOMN JKU3HU H
o0ecrneyeHnss BO3MOKHOCTH YCHEIIHOTO MPOJOKEHUST 00pa3oBaHMsl 1O CIELUAIBHOCTSAM, HE
CBSI3aHHBIM C ITPUKJIAJHBIM UCIOJIb30BAaHUEM MaTEMaTHKH.

BBIMyCKHUK MOJY4YUT BO3MOXKHOCTH HayyuThest B 10-11-m kijmaccax: mnst pasBUTHS
MBIILUIEHUS], UCIIOJIb30BaHUsl B TIOBCETHEBHOM KU3HU M 00ECIIEUEHHS] BO3MOXHOCTH YCIIELTHOIO
IPOI0JDKEHHs 00pa30BaHNUs 110 CIIEUAIBHOCTSM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BaHUEM
MaTeMaTHKH.

[Iporpamma mo MmaTemaTuke Ha 0a30BOM YpOBHE IMpEAHA3HAYEHA JJISI OOYYarOUIMXCs
CpeIHEeH IIKOJIbl, HE HCIBITHIBABIINX CEPbE3HBIX 3aTPYAHEHHUH Ha MPEIbIAYILIEr0 YpPOBHS
o0OyueHusl.

OOyuaromyecsi, OCYyIIECTBISIOLIME 0OyueHHe Ha 0a30BOM YpOBHE, JOJKHBI OCBOUTH
oOure MaTeMaTH4eCKHe YMEHUsS, HEOOXOJUMbIE /1715 )KU3HHU B COBPEMEHHOM OOLIECTBE; BMECTE C
TE€M OHHU IOJIy4al0T BO3MOKHOCTh U3YUUTh MpPEAMET I1y0Ke, ¢ TeM YTOOBI B JaIbHEWUIIEM MpHU

HCO6XO,I[I/IMOCTI/I N3y4aTb MaTCMaTUuKy JId Hpoq)eCCHOHaHBHOFO IIPpUMCHCHUA.

Llenu, 3a0auu u npunyunsl nocmpoenusn Kypca (CmpyKmypupoeams)
Henn:

e CnocobcTBOBaTh (POPMUPOBAHUIO MATEMATHUYECKON KYJIbTYpPbI, POPMUPOBAHUIO
WHTEJIEKTYAIbHO-TPaMOTHOM JTMYHOCTH, CIOCOOHON CaMOCTOSITENTFHO TIOTy4aTh 3HAHUS,
OCMBICJICHHO BBIOMPATh MPOPECCHIO U CTIENUAITEHOCTh B COOTBETCTBHH C 3asIBICHHBIM
npoduiieM 00pa3oBaHUs B YCIOBUSAX MOJIEPHU3ALUHU CUCTEMbI 00pa3zoBanus PO.

° (I)OpMI/IpOBaHI/IC HpeI[CTaBHeHI/Iﬁ 00 nACAX U METOAaX MaTEMAaTUKH,; O MATEMATHKEC KaK
YHUBCPCAJIbHOM A3BIKEC HAYKH, CPEACTBE MOJACIUPOBAHHUA SIBIICHUH U IponecCoB;

e OBJAaJACHUC YCTHBIM U IIMCbMCHHBIM MAaTEMATUUYCCKHUM A3BIKOM, MATEMAaTUIYCCKUMU
SHaHUSAMU U YMCHHUAMU, HGO6XO)II/IMBIMI/I AJI N3YYCHHS IKOJBHBIX
C€CTCCTBCHHOHAYYHBIX JUCIHUIIINH, JJIA ITPOAOJIKCHUA O6pa3OBaHI/I${ 1 OCBOCHU
H36paHHOI>'I CIICHUaJIbHOCTU Ha COBPEMCHHOM YPOBHC,



e Pa3BUTHE JIOTMYECKOTO MBIIIICHUS, AITOPUTMUYECKOI KYIbTYphl, IPOCTPAHCTBEHHOI'O
BOOOpaXeHUs!, pa3BUTHE MATEMAaTHUYECKOTO MBIIIUICHUS! K HHTYUIIMH, TBOPUECKUX
CIIOCOOHOCTEH Ha ypOBHE, HEOOXOJUMOM IS TPOIOJKEHHS 00pa30BaHUs U AJIs
CaMOCTOSITENIbHOM 1€ATENbHOCTH B 00JIACTH MAaTEMATUKU U €€ IPUII0KEHUH Oy nyien
npodecCuOHATIBHOM 1S TeIbHOCTH;

e BOCHHUTAHUE CPEICTBAMH MaTEeMaTUKU KYJIbTYpPbl JUYHOCTU: 3HAKOMCTBO C UCTOpUEH
pa3BUTHS MAaTEMAaTHKH, SBOJIIOIMEI MaTeMaTHYECKUX UeH, MOHUMaHUE 3HAYMMOCTH
MaTeMaTHKH JUIsl 00LIECTBEHHOTO Iporpecca.

3agaum nporpamMmbI:
- TPENOCTaBIATh KaKIOMY O0OydYarolleMmycsi BO3MOXHOCTb  JIOCTHIKEHUS  YPOBHSA
MaTeMaTHYECKUX 3HAHUHN, HEOOXOAUMOTO /ISl JalTbHEHIICH yCIIeNTHON KU3HU B OOIIIECTBE;
- obecrieynBaTh HEOOXOAMMOE CTpaHE YHCIO BBITYCKHUKOB, MaTeMaThyeckas MOJrOTOBKa
KOTOPBIX JIOCTATOYHA IS MPOJOJKEHHUS 00pa30oBaHUs B PAa3IUYHBIX HAMPABJICHUSIX W JIA
MPaKTUYECKOW JIEATEIbHOCTH, BKIJIIOYAsl NPENoJaBaHUE MaTEeMaTUKH, MaTeMaTH4YEeCKue
UCCIeI0BaHus, padoTy B chepe nHPOPMAIIMOHHBIX TEXHOJIOTHH U JIp;
- B OCHOBHOM OO0IIeM H cpeaHeM oO0imeM 00pa3oBaHUU HEOOXOIUMO MPEeTyCMOTPETh
MOJITOTOBKY O0YYAOIINXCSI B COOTBETCTBUU C MX 3alPOCAMHU K YPOBHIO MOJATOTOBKH B chepe
MaTeMaTHYeCKOro oOpa3oBaHMUsl.
JIN4HOCTHBIE Pe3yJIbTAThI:
— MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU,
3HAYMMOCTU HAYKH, TOTOBHOCTh K HAYYHO-TE€XHUYECKOMY TBOPUYECTBY, BJIaJICHUE
JIOCTOBEPHOM MH(pOpMAIUEH O ePeOBBIX TOCTHKEHUSIX U OTKPBITHIX MUPOBOH U
OTCUECTBCHHOW HAyKH, 3AMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX 00 YCTPOWCTBE MUpa H
00I111eCTBA;
— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMO0Opa30BaHMUIO, Ha
MPOTSKEHUH BCEU KU3HU; CO3HATEFHOE OTHOIIEHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIHON PO eCCHOHATbEHON U 0OIIIECTBEHHOM JESTEHHOCTH;
— DKOJIOTMYECKas KyJIbTypa;

PerynsiTuBHbIe yHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUSA

Brinmyckauk Haydurcs:

— CaMOCTOATENIbHO ONPEEATh LU, 3a1aBaTh apaMeTPbl U KPUTEPHUH, 110 KOTOPHIM
MO>KHO ONIPEAENUTh, YTO 1EJIh JOCTUTHYTA,

— OLICHMBATh BO3MOKHBIE MOCIEACTBUSA JOCTHKEHHS IIOCTABIICHHON LIEJU B JESATEIbHOCTH,
COOCTBEHHOM JKU3HU M )KM3HU OKPYXKAIOIIUX JTFOJIEH, OCHOBBIBAsSCH HA COOOPAXKEHUSIX ITHUKU
1 MOpAJu;

— CTaBUTb U (POpMyIHUPOBATH COOCTBEHHBIE 3314l B 00pa30BaTEIHLHOM IEATETLHOCTH 1
JKU3HEHHBIX CUTYalMSIX;

— OIICHUBATBH PECYPCHI, B TOM YHCJI€ BpEeMsl M IPyTrMe HeMaTepruaabHbIE PeCypCHI,
HEOOXOUMBIE JJIs1 JOCTUKEHHUSI TOCTABICHHOM 11ETIH;

— BBIOWPATH IMYTh JOCTWKEHUS II€JIH, TUTAHUPOBATH PEIICHUE TIOCTABJICHHBIX 3a/1a4,
ONTUMU3HPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPATHI;

— OpraHu30BBIBATh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHIKEHUS
MOCTaBJICHHOM 11eJH;

— COINOCTAaBIISATh NOJYYEHHBINA PE3yIbTaT IEATEIHHOCTH C IOCTABIEHHOM 3apaHee 1eNblo.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS

OO0yyaronuiicss Hay4UTCS:

— WCKaTh M HAXOAHUTH 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4, B TOM YHUCJIE, OCYIIECTBIIATh
pa3BepHYTHI HH)OPMAIIMOHHBIN TOUCK W CTABUThH Ha €T0 OCHOBE HOBBIC (Y4EOHBIE U
MO3HABATEIIbHBIC) 3a1a4H;



— KPUTHYECKH OI[CHUBATH U HHTEPIPETUPOBATH HHPOPMALIUIO C PA3HBIX MMO3ULIHIA,
pacrio3HaBaTh U (GUKCHUPOBATH IPOTUBOPEUMSI B HH(POPMALIMOHHBIX UCTOUHUKAX;

— HCIOJIB30BAaTh Pa3jIu4HbIC MOJACIBHO-CXEMAaTHYECKUE CPEACTBA IS IIPEACTABICHUS
CYLIECTBEHHBIX CBSI3€M U OTHOILLEHUH, a TAK)KE IPOTUBOPEYNH, BBISBIICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;

— HAaXOJIUTb U NPUBOAUTH KPUTUYECKHUE apPTyMEHTHI B OTHOILIECHUU ACUCTBUN U CYXKICHUN
JIPYroro; CHOKOMHO ¥ pa3yMHO OTHOCHUTBHCS K KpUTUYECKUM 3aMEYaHUSAM B OTHOLLICHUH
COOCTBEHHOTO CYX/IEHUs, pACCMaTPUBATh X KaK PeCypc COOCTBEHHOI'O pa3BUTHS;

— BBIXOJIUTH 32 paMKH Y4€OHOTO MpeMeTa U OCYIIECTBIIATH IIeJICHAPABICHHBIN MTOMCK
BO3MOXKHOCTEH Il ILIMPOKOTro MEPEeHOca CPEACTB U CIIOCOO0B ACHCTBUS;

— BBICTpPaMBaTh UHIUBUIYAJIbHYIO 00pa30BaTEIIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS,

— MEHATH U YACPKUBATH Pa3HbIC ITO3ULIMH B [I03HABATEIILHOM IEATEIBHOCTH.

KoMMyHukaTHBHBIC YHHBepcalbHble YueOHbIe 1eliCTBHSA

OOyuarouuiics Hay4uTCs:

—  OCYLLECTBJISITH JIEJIOBYK0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU
(xak BHYTpU 00pa30BaTEeIbHON OpraHu3aluy, Tak U 3a ee MpejesiaMu ), oAOupaTh
HapTHEPOB ISl 1€JI0BOM KOMMYHUKALIUU UCXOS U3 COOOpaKEHUN pe3yaIbTaTUBHOCTU
B3aUMO/ICHCTBUS, a HE JINYHBIX CUMIIATUH;

— TIpH OCYIIECTBIICHUH IPYNIIOBOM PaOOTHI OBITH KaK PyKOBOJIUTENEM, TaK U WICHOM
KOMAaH/Ibl B Pa3HBIX POJISAX (T€HEpaTOp UACH, KPUTHK, UCTIOTHUTENb, BHICTYMAIONINMN, SKCIEPT

U T.J.);

— KOOPJAHMHHUPOBATH U BBIIOJIHATH paOOTY B YCIOBHSIX PEATBHOTO, BUPTYAIILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BEpHYTO, JOTHYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHHEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) A3BIKOBBIX CPEJICTB;

— pacrmo3HaBaTh KOH(QIUKTOT€HHBIE CUTYAIHH U MIPEIOTBpAIaTh KOH(IUKTHI 10 UX
AKTUBHOH (ha3bl, BRICTPANBATH JCIOBYIO H 00pa30BaTEIbHYI0 KOMMYHHUKAIIHIO, H30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKICHUM.

3agaum BOCIUTAHUSA O0y4aKOUIUXCS

- YCTaHOBJICHME JOBEPUTEIBHBIX OTHOLICHUN MEXIY YYUTEIEM U €ro Yy4YeHHUKaMH,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPMSTHIO y4alUMHCS TpeOOBaHUN MU MPOCHO y4uUTels,
OPUBJICUEHUIO MX BHHMMaHHUS K O0OCyXJaeMoil Ha ypoke HWH(POpPMAallMu, aKTUBU3ALUU HX
[IO3HABATEIILHOU JEATEIBHOCTH;

-MO0YXIeHHE IIKOJIBHUKOB COOJIIO/IaTh Ha YpOKE OOIIECPHHSITHIE HOPMBI MOBEJCHUS, TIpaBUiia
oOmIeHus] co cTapmuMu (YYUTENsIMU) U CBEPCTHUKAMH (IIKOJIbHUKAMHM), TTPUHIIUIIBI Y4eOHOMN
JTUCITUTLIMHBI U CAMOOPTaHU3AIINY;

-[IPUBJICYEHNE BHUMAHUS IIKOJBHUKOB K IEHHOCTHOMY aCMEKTy U3y4yaeMbIX Ha YPOKax SBJICHUH,
opraHuzansi ux paboTHl C IMOJyyaeMOH Ha ypOKEe COLMAIBbHO 3HAauuMoW HHpopMaruein —
UHUIMMPOBAaHUE €€ OOCYX/IEHUS, BBICKA3bIBAaHMUS YYAIIMMUCS CBOETO MHEHMS IO €€ IMOBOIY,
BBIPaOOTKH CBOETO K HEl OTHOIICHUS;

-HCTIOJIb30BAaHUE BOCHUTATEIHHBIX BO3MOXKHOCTEW COJEpKaHUs y4eOHOro mpeaMeTa uepes
JEMOHCTpPALIMIO JIETSM MPUMEPOB OTBETCTBEHHOT'0, TPAXXJIAHCKOTO IOBEJEHUS, MPOSBICHUS
YeNOBEKOI00Us U T0OpOCepAeYHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB ISl YTEHUS,
3a/1a4 IS PEIICHUS, POOJIEMHBIX CUTYaIMi JIJ1s1 00CYKICHHS B KJ1acce;



-IpUMEHEHNE Ha ypOKE HHTEPAKTUBHBIX (DOpM pabOThl ydyalUXcs: HWHTEIJIEKTYyalbHBIX HIP,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHMBALMIO IIKOJIBHUKOB; IUJAKTHUYECKOTO TeaTpa, T
NOJydeHHBIE HA YpPOKE 3HAHUSA OOBITPHIBAIOTCS B TeaTPalbHBIX IMOCTAHOBKAX; IHCKYCCHIA,
KOTOPBIE JTAIOT YYAIIMMCS BO3MOKHOCTh IIPHOOPECTH OMIBIT BEICHUS KOHCTPYKTHBHOT'O JIMAJIOTA;
IpynIoBoi paboThl WM pabOTHl B mMapax, KOTOpbIe ydaT IIKOJBHUKOB KOMaHAHOH paboTe u
B3aUMOJICHCTBUIO C JPYTUMU JETbMU;

-BKJIFOUEHHUE B YPOK UTPOBBIX MPOIEAYpP, KOTOPbIE TOMOTAIOT MOAJIepkKaTh MOTUBAIIUIO JACTEH K
MOJIYYEHUIO 3HAHWM, HaJaXKUBAaHUIO IIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOILUEHHWH B KJIACCE,
MOMOTal0T YCTAaHOBIICHUIO JOOpOKeNIaTesIbHOM aTMOC(epbl BO BpeMs ypOKa;

-OpraHusanuda HaCTaBHUYCCTBA MOTUBHPOBAHHBIX W OJSPYAUPOBAHHBIX YYalIUXCAd HaAd HUX
HCYCHICBAKOIIMMHU OJHOKJIACCHUKAMH, JAaromIero MmKOJIbHUKaM COLHUAJIBHO 3HAYUMBIN OIIBIT
COTpyAHUYCCTBA U B3aMMHOM IIOMOIIIH,

- MHULUUPOBAHUE U IOAJEPKKA MCCICAOBATEIBCKON JEATEIbHOCTH WLIKOJIBHUKOB B PAMKaxX
peanu3alid UMW HWHIMBUAYaJIbHBIX M TPYIIIOBBIX HCCIENOBATEIBCKUX IIPOEKTOB, YTO JACT
HIKOJbHUKAM BO3MOXXHOCTb HPUOOPECTH HABBIK CaMOCTOSITEIBHOTO PELICHUs TEOPETHUYECKOU
po0JeMbl, HaBbIK T'€HEPUPOBAaHUS M O()OPMIIEHUSI COOCTBEHHBIX MJI€H, HaBbIK YBAXKUTEIHHOI'O
OTHOIIEHHUsI K YYXUM HJesM, O(OpMIIEHHBIM B paboTax Jpyrux HCCiefoBaTeNell, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS TEpe]] ayJUTOPUEH, apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUKU
3pEHU.

OcHoBHasi 0a3oBasi nporpaMmma

Auare0dpa u HaYaJIa aHAJIN3a

IToBrOopenue. Pemenue 3agad ¢ UCMONB30BAHUEM CBOMCTB YUCEI U CUCTEM CYHUCIICHMUS,
JIETMMOCTH, JO0JIE M 4YacTel, MPOLIEHTOB, MOJyJiel yuceln. Pemenue 3agad ¢ UCIOJIb30BAaHUEM
CBOMCTB CTEeNeHEH H KOpHEH, MHOTOYJIEHOB, MPeoOpa3oBaHMI MHOTOWIEHOB U JPOOHO-
palMOHAIbHBIX BBIPAKEHUM.

Pemrenue 3a1a4 ¢ ncnonb30BaHUEM TPayCHON MepbI yriia. MoyJib unciia v €ro CBOMCTBa.

Pemenne 3amad Ha JABM)KEHHE M COBMECTHYIO pabOTy C IOMOIIBIO JIMHEHHBIX H
KBaJPAaTHBIX YPaBHEHWW M WX CUCTEM. PenieHue 3aqad ¢ MOMOIIbIO YUCIIOBBIX HEPABEHCTB U
CHCTEM HEpPaBeHCTB C OJHOW NEpeMEeHHOH, C MpUMEHEHHEM H300paKEHUS YHCIOBBIX
IIPOMEIKYTKOB.

Pemenue 3a1a4 ¢ UCMOIB30BaHUEM YHUCIOBBIX (QYHKIMHI 1 UX rpadukoB. Mcnons3oBaHue

CBOMCTB U rpaMKOB JUHEHHBIX U KBaJAPATHUYHBIX (YHKIMI, 0OpaTHON MPONOPLHUOHATIBHOCTH U

bynkuuun Yy = \/’; . I'padpuueckoe perienne ypaBHeHUI 1 HEPAaBEHCTB.

Cremenp ¢ e CTBUTEIbHEIM IIOKa3aTecjicM, CBOICTBA CTCIICHH. HpOCTCfIH.IPIC

NoKa3aTelbHble YpaBHEHHS U HepaBeHCTBa. [lokazarenbHas GyHKIMS U ee CBOICTBA U rpaduk.



Jlorapudwm uncna, cBoiicTBa morapudma. Jlecaruansii norapudm. Yucno e. Hamypanohwiii
noeapugm. TlpeodbpazoBanue norapugmMuyeckux BelpakeHui. Jlorapupmudeckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmudeckas GyHKIHS U ee CBOMCTBA U rpauK.

Crenennas ¢pyHKIMS U ee cBoiicTBa U rpaduk. MppannoHanbHble ypaBHEHUS.

Memoo unmepsanos 0ns peuieHus HepageHCcma.

IIpeobpazosanus epaguxos pynkyuil: cosue 60016 KOOPOUHAMHBIX OCell, pACmAdCeHue U
colcamue, ompasceHue OMHOCUMENbHO KOOPOUHamuwix ocel. I paguueckue memoowi peutenus
VypasHenuli u HepaseHcms. Pewenue ypaseuenuil u Hepagencma, cooepacawjux nepemenHyo noo
3HAKOM MOOYJIA.

Cucmembl NOKA3aMeNbHBIX, 102APUPMULECKUX U UPPAYUOHATbHBIX YpasHeHuu. Cucmembl
NOKA3AMENbHbIX, 102APUDPMUYECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paghuxu 63aummo oopamuwix hyHKyuil.

Vpaenenus, cucmemsol ypagrnenuii ¢ napamempom.

[TpousBonnas ¢ynkuu B Touke. KacarenpHas k rpaduky ¢pyHkuuu. ['eomerpuueckuii u
busnyeckuii  cMbicn  Tipou3BojHOW. [Ipom3BomHbIe 3neMeHTapHBIX GyHKUWH. [Ipasuna
ougpepernyuposanusi.

Bmopas npouzeoonas, ee ceomempudeckuil u puzuueckuil CMbicI.

[TonsiTrie 0 HEMpephIBHBIX (YHKIMAX. TOYKK 3KCTpeMyma (MakCHMymMa W MUHUMYMA).
UccnenoBanue aneMeHTapHBIX (YHKIMA Ha TOYKH DKCTpEeMyMa, HauOOJbIIee M HauMEHbIIee
3HauUEHUE C TOMOIIBIO TPOU3BOIHON. [TocmpoeHue epaghuxos QynKyuti ¢ NOMOWbI0 NPOU3BOOHBIX.
Ilpumenenue npou3eo00HOU Npu peuteHuu 3a0au.

[TepBooOpasnas. Ilepsoobpasznvie snemenmapmuvix ynxyui. Ilnowads KpueoauHeuHou
mpaneyuu. @opmyna Hovtomona-Jletionuya. Onpedenennviii unmeepan. Beiuucienue niowaoeu

NnJi10CKUx ¢l/l2yp u 0bvemos men epaAUeHUsl C NOMOWbIO UHmMezpaJld.

I'eomerpus

[ToBTOpenue. Pemnienue 3a1au ¢ npruMeHEHUEM CBOMCTB (PUTyp Ha IJIOCKOCTH. 3aJayu Ha
JI0OKa3aTeJIbCTBO M IIOCTPOCHHME KOHTpIpUMepoB. lcmonb3oBaHue B 3aJadax MPOCTEHIINX
JIOTUYECKUX NpaBwil. Pellienne 3a1a4 ¢ UCII0Ib30BaHUEM TEOPEM O TPEYTOIbHUKAX, COOTHOLLEHUN
B IIPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (PaKTOB, CBSI3aHHBIX C UEThIpEXyrojJbHUKaMuU. Pemienune 3agau
C HUCHOJb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPYKHOCTSIMH. PelieHue 3agady Ha M3MepeHUs Ha
IUIOCKOCTH, BBIYUCIICHHE JUIUH U IJI0IaAei. Peuwenue 3a0ay ¢ nOMOWbI0 6eKMOPOE U KOOPOUHAM.

Tena Bpamenus: TMIUHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOT0 KPYTOBOTO

LWINHApPA, IPSIMOTO KPyroBoro konyca. M3o0paskeHue Tes BpalieHus Ha MJI0CKOCTH.



Ilpeocmasnenue 06 yceueHHOM KoHyce, ceueHusi KOHyca (napaiieiibHoe OCHOB8AHUI U
npoxoosuee uepes 6ePUiUHy), CeueHus YUIUHOpa (napaiieibHo U nepueHOUKyIsApHO OCU), CeYeHuUs
wapa. Pazeepmka yununopa u konyca.

Ilpocmetiwue KombOuHaAYUU MHO20CPAHHUKOS U MeNl 6paujeHUus mexcoy coOoll.
Brruncnenue 31eMeHTOB IPOCTPaHCTBEHHBIX Guryp (pedpa, TuaroHaiu, yribl).

[Inomans MOBEPXHOCTH MPABWIBHOM IHpaMUIbl M OpsMoOM mpusMbl. llnomans
MOBEPXHOCTH MPSMOTO KPYrOBOTO LMJIMHPA, IPSMOT0 KPYTrOBOTO KOHYCA M IIapa.

[Tonsitue 06 o6beme. OOBEM MUPaMUIBI U KOHYCA, MPU3MbI U uiauHApa. O0beM mapa.

Ilooo6Hvle mena 6 npocmpancmee. COOTHOUICHUSI MEXKIY IUIOMIA/IIMUA MTOBEPXHOCTEH U
00beMaMu TOAOOHBIX TEIL.

Heuodicenus 6 npocmpancmee: napaniienbHulll NEPEeHOC, YEHMPATbHAs CUMMEMPUs.,
cummempusi OmHocumenvbHo niockocmu, nogopom. Ceoticmea oOeudicenuti. Ilpumenenue
O0BUDICEHULL NPU PeleHul 3a0ai.

Bekropel 1 koopauHaTEl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
YHCIIO, YroJI MeXIy Bekropamu. KoiuMHeapHble M KOMIUIaHApHBIE BEKTOpBl. CKansapHoe
npouszeedeHue ekmopos. Teopema o0 pasnodceHuu 6eKmopa no mpem HeKOMNJIAHAPHBIM
sexkmopam. CranapHoe npoussedenue 6eKmopog 6 koopounamax. IlpumeHnenue sexmopog npu
peuieHul 3a0a4 Ha HAX0HCOeHUue paccmosanuil, OJUH, NAowaoeu U 0O6vLeMO8.

VYpaenenue nnockocmu 6 npocmpancmse. Ypasnenue cghepvr 6 npocmpancmese. Popmyna

ON151 6bIYUCTICHUSA PAaACCmoOsHUA MleC‘ay mo4yKkamu 6 npocmpaHcmee.

BepositHoCTh U cTaTHcTHKA. PadoTa ¢ JaHHBIMU

[ToBTOpenue. Pemenue 3amau Ha TabnuuHOE M rpadUUYEecKOe NMPEACTABICHUE JAHHBIX.
Hcnonp30BaHre CBOWCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U
HAaUMEHBIIIETO 3HAYEHUA, pa3Mmaxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomsl u
geposimHocmu  codvimuii. Buluucienue eepoamuocmeli 8 onvimax ¢ PpPaeHOBO3MONCHLIMU
anemeHmapHuiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem xkombunamopuxu. Pewenue 3aoau
Ha GblYUCIeHUe BePOSIMHOCMEL HEe3ABUCUMbBIX COObIMULL, NpUMeHeHUe OOPMYIbl CLOHCEHUs
sepoamuocmei. Pewenue 3a0au ¢ npumeneHuem ouazpamm Jinepa, 0epesa 6eposmHocmell,
Gdopmynvr bepuynnu.

Yenosnaa eeposimmocmu. Ilpasuno ymnodcenusi eepoamuocmeu. Dopmyna noaHou
8epOsIMHOCMU.

Huckpemnvie cnyuatinvie @eruuunvl U pacnpeoenenus. Hezasucumvie cuyuatinvie

6e/IUYUHbL. PacnpedeﬂeHue CYyMMbL U npous’@e()eHuﬂ He3a6UCUMbLX CleI{ClIZHle GEJIUYUH.



Mamemamuueckoe odicudanue u Oucnepcus Ciy4auHou eerudunvl. Mamemamuueckoe

odcuoanue u OUcCnepcus CymMmvl CIYYauHuIX eenuduH. I eomempuueckoe pacnpeoeienue.

Bbunomuanvuoe pacnpedeﬂeHue u e2o ceolicmaa.

Henpepuvignoie

CIYyYQUHble  BEeUYUHDL.

Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedenenue, e2o napamempbl.

Tlonamue

0O NJ1OmHOCMU  8EPOAMHOCMU.

Ilonamue o Hopmanvhom pacnpeodenenuu. llapamempsbi HOPMATLHOSO PACHPEOeNeHUs.

Ilpumepol cnyuatinblx eeruyut, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (NO2PeuHOCmb U3mMeperull,

Ppocm uenosexa).

Hepasencmeo Yebviwesa. Teopema Bepnynnu. 3axon Oonvuuux uucen. Bvlibopoumwiil

Memoo usmepeHus geposmuocmet. Ponv 3axona bonvuiux yucen 6 Hayke, npupode u obwecmse.

Ba3oBblii ypoBeHb
«I1p06J1eMHO-(PYHKIIMOHAJIbHBIE Pe3YJIbTATHI»
Paznen |. BbIyCKHUK HAYYUTCHA I11. BbINyCKHHUK NOJYy4YHT
BO3MOKHOCTh HAYYHTbHCS
Hemn JU1s KCTI0JIb30BaHMsI B [TOBCEAHEBHOM s pazsumus mviuLnenus,
0CBOEHMA KHU3HHU U 00ECTICYCHUST BO3SMOXKHOCTH UCNONIL306AHUS 8 NOBCEOHEBHOU HCUSHU
npeaMera YCIIEIIHOTO MPOOJKEHHs] 00pa3oBaHUsl | U 0Oecneuerus 803MOHCHOCIU
M0 CHEMATBHOCTSIM, HE CBS3aHHBIM C VCREewH020 NPoO00INHCeHUsI 0OPA308aHUS
MIPUKIIQHBIM HCHOJIB30BAHUEM no CReyuanrbHOCMAM, He C8A3AHHBIM C
MaTeMaTHKH NPUKTAOHBIM UCNOTIb308AHUEM
Mamemamuxu
TpeGoBanus K pe3yjbTaTam
Anemenmur | OnepupoBath Ha 6a30BOM ypoBHe' —  Onepuposamy?
meopuu HOHATUAMHU: KOHECYHOC MHOXKECTBO, NOHAMUSIMU. KOHEUHoe
MHOICECmE | DIIEMEHT MHOXECTBA, IIOJJMHOXKECTBO, MHOJICECMB0,  dJleMeHm
u nepeceueHne U 00beTUHEHNE MHOYKECTB, MHOdICecmaa,
Mamemamuy | YMCIOBbIE MHOXECTBA Ha KOOPJMHATHON NOOMHOHCECMEBO,
ecKoul MPSAMOM, OTPE30K, UHTEPBAJI, nepeceuetue u
J102UKU OIepUpOBaTh Ha 6a30BOM YpOBHE 00beOuHeHue MHONHCeCcms,
MOHATHUSIMH: YTBEP)KIICHHUE, OTPHIIAHUE YUCI08ble MHOJICECMBA HA
YTBEPKICHUS, UCTUHHBIE U JIOKHbBIE KOOPOUHAMHOU  NPAMOL,
YTBEpKIEHUSI, TPUUIMHA, CICICTBUE, Ompe3oK, unmepeaz,
YaCTHBIN ClTy4ail 00IIero yTBepKIeHUs, nOIYUHMEP8al,
KOHTPIpUMED; NPOMENCYMOK c
8bIKOJIOMOU MOYKOL,
epaguueckoe

! 3H€CL " Jajee: pacrio3HaBaTb KOHKPETHBIC MTPUMEPBL O6IIII/IX IOHSITHH I10 XapaKTCPHbIM ITPU3HAKAM, BBIIIOJIHATH
HCfICTBI/IH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁIHPIMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPCTU3UPOBATh IMMIPUMEPaAMU

o011Me ITOHITHS.

2 3H€CI) " Jajee; 3HaTb ONPEACIICHUC ITOHATHSA, YMETD MOSICHATH €0 CMbICJI, YMETh UCIIOJIb30BATh TIOHATUC U €TI0
CBOIiCTBa pyu NpoOBCACHNUU paccymneHnﬁ, peUICHNHU 3aaa4.




HaXO/UTh NepecedeHne U 00beInHEHNE
JIBYX MHOYKECTB, IPEACTABIEHHBIX
rpagu4ecKy Ha YHCIOBOM IIPSIMOIA;
CTPOUTBH HA YUCIIOBOU IIPSAMOM
IIOJIMHO>KECTBO YHCIIOBOIO MHOKECTBA,
3a/IaHHOE ITPOCTEUIINMH YCIIOBUIMU;
pacro3HaBaTh JIOKHBIE YTBEPKICHMUS,
OLIMOKHU B PACCYKICHUSX, B TOM
4HCJIE C HUCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B noeceonesnoii sicuznu u npu uzyuenuu

Opyeux npeomemos:

— HCIIOJIB30BaTh YUCIIOBBIE MHOXKECTBA
Ha KOOPJAMHATHOW IIPSAMOM A
ONMCAaHUs PEAIbHBIX IPOLIECCOB U

SIBJICHHIA,
— TMPOBOJUTH JIOTHYCCKHE
paccyX1eHus B CUTyaIUAX

HOBCEIHEBHOU KU3HU

npeocmasieHue
MHOJHCEC8 Ha
KOOPOUHAMHOU
NIOCKOCMU;

— onepuposamb
NOHAMUAMU:
ymeepaicoerue,
ompuyarue
VmMeepaHcOeHUs,
UCMUHHblE U
VMeepHcOeHUs,
crneocmaue,
caydat
VMEepIHCOeHUs,
KOHmpnpumep,

—  nposepsime
NPUHAOENHCHOCHD
I/1eMeHma MHONHCECMBY,

—  Haxooumv nepecevexue u
00beOUHECHUEe MHOJICEeCmS,
8 mom yucne
npeoCmagieHHbIX
epagpuyecku Ha 4YUCI0801l
npAmMou u Ha
KOOPOUHAMHOU
NIOCKOCMU

—  npoeooumo
dokazamenbHole
paccyscoenus
obocHoBaHus
UCMUHHOCMU
VMBePHCOeHUII.

JNOJICHBLE
npU4UHQ,
YACMHbIL

obwezo

ons

B nosceonesnoii sorcusnu u npu uzyyeHuu
Opy2ux npeomemos:

—  UCNOTb3068amMb  YUCTIOB8bIE
MHOdHCECmaa Ha
KOOPOUHAMHOU NPAMOU U
Ha KOOPOUHAMHOU
nIOCKOCMU OISl ONUCAHUSL
PeanvHblX Nnpoyeccos u
ABNEHUL;

—  nposooumov
dokazameinbHble
paccysxcoenus 8
cumyayusax no8ceoHesHou

JHCUBHU, NpU  peulenuu
3a0au u3s opyeux
npeomMemos

Yucna u
GbIpadiceHun

OnepupoBarh Ha 6a30BOM ypOBHE
MOHSATHUSIMH: IIEJIO€ YHCIIO, ISTUMOCTh
yuce, 00OBIKHOBEHHAs APOOb,

C60000HO onepuposamv NOHAMUAMU.
yenoe 4ucno, 0euMoCms yucer,
00bIKHOBEHHAsL OPOObL, OeCAMUUHASL




necsiTuuHas ApoOb, pallMoHAIbHOE
YHCII0, MPUOIIKEHHOE 3HAUCHHE YHCTIa,
4acTb, 10151, OTHOILLEHHUE, ITPOLIEHT,
IIOBBILLIEHUE U ITOHM)KEHUE Ha 3a/1aHHOE
YHCIIO MPOILIEHTOB, MacIITaob;
OIepUpoOBaTH Ha Ha30BOM YpOBHE
MOHATHUSIMH: JIOTapu(M YucIa,
TPUTOHOMETPHUUECKAsE OKPYKHOCTD,
rpajycHas Mepa yria, BelIM4iHa yria,
3aIaHHOT0 TOYKOHN Ha
TPUTOHOMETPUYECKON OKPY>KHOCTH,
CHUHYC, KOCUHYC, TAH[€HC U KOTAHI'€HC
YTJI0B, UMEIOLIUX TPOU3BOJIbHYIO
BEIMYUHY;

BBITIONHSATH apu(MeTudecKue 1eiCcTBUs
C LIEJIBIMU U PALIMOHAJIBHBIMH YUCIIAMU;
BBITIOJTHSTH HECTIOKHBIE
peoOpa30BaHUs YUCIOBBIX BBIPAKEHHIA,
CoJIep KaIluX CTENEHH YK CEll, TN00
KOPHH U3 YHuce, TU00 JorapudMpl
YHCell;

CpaBHMBATh palliOHAJIbHbBIC YKCIIa
MEXTy COOOM;

OLICHUBATh U CPABHUBATH C
paloOHaIbHBIMU YHCJIAMU 3HAYECHUSI
LEJIBIX CTENEHEN Yuce, KOpHen
HaTypaJIbHOM CTEIIEHU U3 YHUCEIl,
Jorapu(MoB 4HCceN B IPOCTHIX CIyyasix;
n300paxaTh TOUKAMHU HA YUCIIOBOM
NPSIMOIL LieJbIe U PallMOHANIbHBIE YHCIA;
n300paXxkaTh TOUKAMHU HA YUCIIOBOM
IIPSIMOM LIENbIE CTETIEHU YHUCET, KOPHU
HaTypaJIbHOM CTEIIEHU U3 YHUCEIl,
JorapuMbl YHUCEJT B IPOCTHIX CITyyasiX;
BBITIOJHATH HECTIOKHBIE
npeoOpa3oBaHus LENIbIX U APOOHO-
panroHaTBFHBIX OYKBEHHBIX BBIPAYKEHHIA;
BBIpa)XaTh B MPOCTEHIINX CITydasx U3
paBEHCTBA OJHY NIEPEMEHHYIO Yepe3
ApYTHE,

BBIUHCIISATH B IPOCTHIX CIydasx
3HAYEHUs YHUCIIOBBIX U OYKBEHHBIX
BBIPAXXEHUH, OCYILIECTBIISA
HE00XO0IMMBbIE TIOJICTAHOBKH U
npeoOpa3oBaHuUs;

n300pakaTh CXeMaTHUYECKU yroJ,
BEJIMYKMHA KOTOPOTO BBhIpa)keHa B
rpajaycax;

OLICHMBATh 3HAKH CHUHYCa, KOCHHYCA,
TaHTe€HCa, KOTAHI€HCAa KOHKPETHBIX
YTJIOB.

0po0Ob, PaAYUOHATBLHOE YUCTO,

npUOIUNCEHHOE 3HAYEeHUe YUCIA, YACTb,

0015, OMHOUleHUe, NPOYeHm,

nosvlueHue U NOHUMCeHue Ha 3a0aHHoe

YUCTIO NPOYEHMO8, MACUMAD;

npUBOOUMb NPUMEPDL YUCET C

3A0AHHBIMU CEOUCBAMU OEIUMOCTIU

onepuposamv NOHAMUAMU. JI02APUPM
yuca, mpueoHOMempuyecKast

OKDYHCHOCb, PAOUAHHASL U 2PAOYCHAS

Mepa yana, 8eIuduHa yaud, 3a0aHH020

MOYKOU HA MPUSOHOMEMPUYECKOLL

OKDYHCHOCMU, CUH)YC, KOCUHYC, MAH2EHC

U KOMAH2EHC Y208, UMEIOWUX

NPOU3BOILHYIO BEIUYUHY, YUCIA € U T,

8bINOIHAMb apugmemudecKue

oelicmeusl, couemasl ycmmoie u

NUCbMeHHble NPUeMbl, NPUMEHSIS NPU

HeoOX00UMOCMU BbIUUCTUMENbHBLE

ycmpoucmea;

HAaxo0ums 3HA4eHUsl KOPHs

HamypaivHol cmeneHu, CmeneHu ¢

PAYUOHATLHBIM NOKA3AMeENEeM,

Jo2apughma, ucnonwv3ys npu

HeoOX00UMOCmU BbIYUCIUMENbHbIE

ycmpoucmea

NOIb308AMBCS OYEHKOU U NPUKUOKOTU

npu NPAKMu4eckux pacyemax;

npoBOOUMb NO U3BECMHBIM POPMYIAM U

npasuiam npeoopaso8aHus 0YKGeHHvIX

8bIPAdHCEHUL, BKIIOYATOWUX CENneHU,

KOpHU, 102apugmul u

mpuecoHomempuyecKue QyHKyuu;

Haxooums 3HA4eHUsl YUCI08bIX U

OVKBEHHBIX GbIPANCEHUL, OCYUeCM B

Heobx00uMbvle NOOCMAHOBKU U

npeoopazosanus;

— u3obpasicamsv cxemamuiecku yeoi,
BeIUYUHA KOMOPO20 B8bIPAJCEHA 8
epadycax unu paouaHax,

—  UCNONIb3068aMb NpU peuleHuu 3a0ay

maoauyHvle 3Havenusl
MPUSOHOMEMPUUECKUX @yukyuil
yenos;

—  GLINOIHAMb NEPesoo GeNUUUHbL Ved
U3 paouarHHou mepuvl 8 2padyCcHyro U
0opamHo.

B noseceonesnoul scusHu u npu u3yHeHuu
Opyux yueOHbiX npeomMemos:
BbINOIHANMb OCUCMBUSL C YUCTOBbIMU
OAHHBIMU NPU peuleHuU 3a0ay




B nosceonesnoii srcuznu u npu uzyueruu
Opyeux yueOHviX npeomMemos:
BBINOJIHATH BBIYUCIICHUS IPU PEIICHUN
3aJla4 MPaKTUIECKOTO XapakTepa,
BBIIOJIHATH MPAKTHYECKUE PACUETHI C
MCIIOJIb30BAHUEM MPH HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTEPUAIIOB U
BBIUUCIIUTEIILHBIX YCTPOUCTB;
COOTHOCHTB PeabHbIC BEJIHUUHBI,
XapaKTePUCTUKU OOHEKTOB
OKPYIKAIOIIEro MUPa C WX KOHKPETHBIMU
YHCJIOBBIMH 3HAYCHUSMU;
UCIIOJIB30BATh METOJIbI OKPYTJICHHS,
NPUOJIMKCHUS U IPUKUIKH TTPU
peIICHUH TPAKTUYCCKUX 3a]1a4
MOBCEJHEBHON KM3HU

NPAKMuUYecKo2o xapakxmepa u 3a0a4 u3
PAa3IUuHbIX 00acmell 3HAHULL, UCONb3YS
npu HeobX0OUMOCMU CNPABOUHbLE
Mamepuansl U blYUCTUMENbHbLE
ycmpotucmea;

OYeHUBaAMyb, CPABHUBAMNb U
UCNOIb3068aMb NPU peUleHUU
NPAKMUYecKux 3a0a4 Yuciogule
3HAYeHUsl peanbHblX 6eIUYUH,
KOHKpemHble YUC08ble
Xapaxkmepucmuku 06vexmos
OKpYHCaIoOuie2o Mupa

Ypasnuenus
u
HepaseHcme
a

Pemiars nuHelinble ypaBHEHUS U
HEPAaBCHCTBA, KBAJIPATHBIC YPABHCHHUS;
pemarh JorapupMUIECKUe YpaBHEHUS
Buja l0g a (bx + ¢) = d u mpocreiimume
HepaBeHcTBa Buza 10g a X < d;

peniaTh moKa3aTeIbHbIC YPABHCHHS,
Buga a”*°=d (rze d MoxHO
MIPEJICTAaBUTh B BUC CTEIICHU C
OCHOBAHHEM @) U IPOCTEUIIIHE
HepaBeHcTBa Buma 8'< d  (tme d
MO>KHO TPEJICTaBUTh B BHJI€ CTETICHH C
OCHOBaHHEM a);.

MIPUBOJIUTH HECKOIBKO PUMEPOB
KOpHEH ITPOCTEUIIEro
TPUTOHOMETPHYECKOTO ypaBHEHUS BUA:
sinx=a, cosx=a, tgx=a, ctgx =a,
r7e a — TabJMYHOE 3HAUYCHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (YHKIIHH.

B noeceonesnotl sxcusnu u npu uzyueHuu

Opy2ux npeomemos:

— COCTaBJSTh M pEIIaTh ypaBHEHHS H
CHCTEMbl ypaBHEHHUH NpU PpEIICHUU
HECIIOKHBIX MPAKTHYECKHUX 33124

—  Pewamy payuonanvhbvle,
nokazameibHvie U 102apumuieckue
YypaeHenus u Hepasencmaa,
npocmetiwiue  UppaAyUOHAaIbHble U
MpucoHoOMempuyeckue  ypagHeHus,
HepageHcmea u ux CUcmemvl;

UCNONIL308aMb MEMOObL PEeUleHUs]

VpasHeHuii: npusedenue K 8Udy

«npousgedenue pasHo Hy0» Uil

«uacmuoe pagHo HY0y, 3AMend

nepemeHHbIX,

UCNONIBL308aMb MEMOO UHMEPBANO8 Ol

peuleHus HepageHcme;

— ucnoiv3osams epaguueckuli. Memoo

0Nl NPUONUICEHHO20 — peuleHus]
YpaeHeHull U HepageHCcma,
— uzobpadxcamo Ha

MPUSOHOMEMPUYECKOU OKPYHCHOCHU
MHOMHCECMBO peueHull nPoCmeuuiux
MPUSOHOMEMPUYECKUX YPABHEHUN U

HepaseHcms,

—  BbINONHAMb omobop KopHeu
VPasHeHull Uy peuleHuti HepaseHcms
6 coomeemcmeuu c
OONOJIHUMENbHBIMU  YCOGUAMU U
02PaHUYeHUAMU.

B noeceonesnoul scusHu u npu u3yHeHuu

Opyeux yueOHviX npeomMemos:

— cocmasnsame U peuiamv YpasHeHus.,
cucmemsvl ypasHeHUll U HePAGEeHCMEA
npu pewieHuly 3a0a4 Opy2ux y4eoHvlx

npeomemos;

—  UCNONb308aMb VpagHeHus u
HepaseHcmea Ons NOCMPOeHUs U
UCCIe008aHus npocmeuuux




MamemamuyecKkux Mooenell
PeanbHbIxX cumyayuii unu
NPUKTAOHBIX 3A0aY,

—  ymemp UHMePNPemuposanms
noJy4eHHblL npu peutenuu
VpasHeHus, Hepasencmea unu
cucmemvl  pe3yibmam, OYeHUBAMb

€20 npasoonoodoodue 8 KOHmMeKcme
3A0AHHOU PeanbHOU CUMyayuu uiu
NPUKIAOHOU 3A0a4U

Dyukyuu

OmnepupoBatb Ha 0a30BOM ypOBHE
MOHATHUSMMU: 3aBUCUMOCTb BEJIMYNH,
(byHKIUSA, apTYMEHT ¥ 3HAYCHHE
GbyHKIIHMH, 00JIaCTh ONIPECIICHUS U
MHOYECTBO 3HaUCHHUH (DYHKIHH, TpapuK
3aBUCUMOCTH, rpaduK GYHKLINHU, HYJIN
(GyHKINHU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA
YHCJIOBOM IIPOMEXKYTKE, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE, HauOoJIblIee U
HauMEHbIIIee 3HaYeHUEe (PYHKIIUU Ha
YKCIIOBOM ITPOMEXKYTKE, IEPUOINYECKAs
GbyHKIWMSA, TIEPHOL;

OIlepUpOBaTh Ha Ha30BOM YpOBHE
MOHATHUSIMU: TIpsiMasi U oOpaTHas
IIPONOPLIMOHAJIBHOCTD JINHEIHAS,
KBaJIpaTH4Hasi, JlorapupmMudeckas u
nokaszatenbHast QyHKINH,
TPUTOHOMETPUYECKHE (PYHKIINU;
pacrio3HaBaTh rpauKu 3JI€MEHTapHbIX
GyHKIUI: IpsIMoi 1 0OpaTHOM
MPONIOPLUOHATIBHOCTH, JIMHEUHOM,
KBaJIpaTUYHOM, TorapupmMuyuecKoil u
NoKa3aTeabHON QYHKIH,
TPUTOHOMETPUYECKUX (DYHKIIHII;
COOTHOCHTB I'paMKH 3JI€MEHTapHBIX
GyHKIUI: IpsIMoi 1 0OpaTHOM
MPONIOPLUOHATIBHOCTH, JIMHEUHOM,
KBaJIpaTUYHOM, TorapupmMuyueckoil u
NoKa3aTeabHON QYHKIHU,
TPUTOHOMETPUYECKUX (YHKIIHIM ¢
¢dbopmyIaMu, KOTOPBIMH OHU 33JIaHBbI;
HaXOJUTh 10 TpaduKy NpUOIHKEHHO
3Ha4YeHUs1 GYHKLIMU B 3a/laHHBIX TOUKaX;
oTpeeNsTh o rpaduky cBoiicTBa
GyHKINU (HYJTH, TPOMEXYTKH
3HAKOTIOCTOSIHCTBA, POMEXKYTKHU
MOHOTOHHOCTH, HaOOJIbIIINE U
HauMEHbIINE 3HAYEHUS U T.11.);
CTPOUTH 3CKM3 rpaduka GyHKIHH,
YAOBJIETBOPSIOIIEH TPUBEIEHHOMY
Habopy yclnoBHii (MPOMEKYTKU

Onepuposams noHAMUAMU.
3a8UCUMOCMb GENTUYUH, (DYHKYUS,
apeymeHm u 3nadenue QyHKyuu,
obnacmuv onpeoenenus u MHONCECMB0
3HaueHull pyHKyuU, epagux
3asucumocmu, epapux Gyukyuu, Hyu
@YHKYUU, NPOMENCYMKU
3HAKONOCMOSIHCMBA, B03PACMAHUEe HA
YUCTI080M NPOMeEdNCYMKe, YObleanue Ha
YUCTIOBOM NPOMEICYMEKe, HAUOOIbULEEe U
Haumenbvlee 3Havenue GyHKyuu Ha
YUCTIOBOM NPOMEIICYNMEKE, NePUOOUYECKas
@yHKYuUs, nepuoo, YemHasn u HedemHas
@yHrkyuu;

onepuposamv NOHAMUAMU: NPAMAZL U
06pamuas nNPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMU4Has,
Jloeapupmuueckas u noka3amenibHas
@yHKYUuU, mpucoHomempuyecKue
@yHryuu;

— onpedensimv 3HAYeHUe QYHKYuUU No

SHAYEHUIO apeymenma npu
PA3TUYHBIX cnocobax — 3a0aHus
dynxyuu;

—  cmpoumv  epagpuxku  U3VUEHHBIX
@yHryui;

ONUCHIBAMb NO 2PAPUKY U 8
npoCmMetuux cayuasx no opmyie
nogeoewue u c8oUCmaea QyHKyutl,
Haxooums no epaghuxy gyrnkyuu
HauboIbULUe U HAUMEHbLUIUE 3HAYEeHUS,
cmpoumy 3CKU3 epagura Gyukyuu,
yooesnemeaopsouel npusedeHHOMY
Habopy ycio8utl (NpomenNcymxu
803pacmanus/yovlieanus, 3HaveHue
@yHKYUU 8 3a0AHHOU MOUKe, MOYKU
IKCMPEMYMO8, ACUMNMOMbL, HYIU
@yukyuu u m.o.);

pewams ypasHeHusl, npocmetiuiue
cucmemvl YpagHeHUll, UCNOIb3YSL
c80UCMEa QYHKYUL U ux epagpuxos.




BO3pacTaHus / yObIBaHUS, 3HAUECHUE
(GYHKIIUY B 33JaHHOHN TOYKE, TOYKH
KCTPEMYMOB U T.]1.).

B nosceonesnoti ocuznu u npu uzyuenuu
Opyeux npeomemos:

OIpeAeIIATh 10 rpaduKaM CBOMCTBA
pEATbHBIX MPOIIECCOB U 3aBHCUMOCTEH
(HambopIITNE M HAMMEHBIITNE 3HAYCHUS,
MIPOMEXYTKH BO3PACTaHUS U YOBIBAHUS,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);
MHTEPIPETHPOBATH CBOKCTBA B
KOHTEKCTE KOHKPETHOM MPaKTUYCCKOM
CUTYaIuu

B nogceonesHotl sHcuznu 1 npu uzyueHuu
Opyeux yueOHvix npeomMemos:
— onpedensmv  no  epagukam  u

UCNONb308aMb ons peueHust
NPUKTIAOHBIX 3a0ay ceolicmea
PeanbHbIX npoyeccog u
3asucumocmett  (Hauborvwue U
HaumeHbvuUue 3HAYeHus,
NPOMENCYMKU — 603pACMAHUA U
VObI8aHUSL  (DYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, — ACUMNIMOMUL,
nepuoo u m.n.);

—  UHmMepnpemuposamv  CE0UCMEd 8
KOHmeKcme KOHKPEmHOLl
NPAKMUYeCcKo CUmyayuuL,

— onpedensimo no epaghuxam
npocmeuiuiue xapakxmepucmuxu
nepuooOUYecKux npoyeccos 8
buonocuy,  IKOHOMUKe,  MY3bIKe,

paouocsazu u Op. (amniumyoa,

nepuoo u m.n.)

nemenmel
Mamemamu
YyecKkozo
aunanuza

OnepupoBatb Ha 0a30BOM YpOBHE
MOHATHUSIMH: TIPOU3BOIHAS (PYHKIIUH B
TOUKe, KacaTelbHas K rpapuKy
¢byHKIMH, TPOU3BOAHAS QYHKIINU;
OIIpEeAEIIATh 3HaYCHHUE TPOU3BOIHOU
(GYHKIIMH B TOUKE 10 U300pakKeHUIO
KacaTeJIbHOU K rpaduKy, MPOBEICHHOH B
J9TOH TOYKE;

pelaTh HECIOXKHBIE 3a7a4l Ha
MIPUMEHEHUE CBSA3H MEXKIY
IIPOMEXYTKAMH MOHOTOHHOCTHU U
TOYKaMH dKCTpeMyMa (PyHKLHUH, C
OJIHOM CTOPOHBI, U IPOMEKYTKaMHU
3HAKOINOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM TON (PYHKIIUHU — C
JIPYTOM.

B nosceonesnou srcuznu u npu usyuenuu
Opyaux npeomemos:

MOJIB3YSCh TpadKaMH, CPABHUBATH
CKOpOCTH BO3pacTaHus (pocTa,
TTOBBIIICHUS, YBETMUCHUS U T.I1.) WA
CKOpPOCTH YObIBaHUS (TIaIeHUs,
CHWDKCHHUSI, yMCHBIIICHUS U T.I1.)
BEJIMYMH B PEaNIbHBIX MPOIIeCcCax;
COOTHOCHUTH T'paKH peabHbIX
MPOLIECCOB U 3aBUCUMOCTEN C UX
OIMCAHUSIMH, BKITIOYAFOIIIHMH
XapaKTePUCTHKU CKOPOCTU U3MEHEHUS
(OBICTpBIN POCT, TIJIABHOE TOHMKCHHUE H
T.1.);

Onepuposams nOHAMUAMU.
npou3eo0Has QYHKYUU 8 mouxe,
KacamenvHas K 2papuxy yHkyuu,
npou3eo0HaAs YYHKYUU,

BbIUUCTIAMD NPOUZBOOHYIO OOHOUIEHA,

MHO20UIeHA, K8AOPAMHO20 KOPHS,

NPOU3BOOHYIO CYMMbL (DYHKYULL

—  bIYUCTAMD npou3o0HbvLE
NEMEHMAPHbIX  (YHKYUl U ux
KOMOUHAYUIL, UCNONIb3YSL CNPABOUHbBLE
Mamepuanvl,

—  uccnedosamsv 8 NPOCMEUUUX CLyYasx
@yuryuu Ha  MOHOMOHHOCMDb,
Haxooumso Haubonvuiue u
HauMeHblue 3HA4eHusi QYHKYul,
cmpoums  2paguKku MHO20UNIEHO8 U

npocmeuuux PAYUOHATbHBIX
@yHxyuii c UCNONIL308AHUEM
annapama Mamemamuyecko2o
amanusza.

B nogceonesHotl sHcuztu 1 npu u3yyeHuu
Opyeux yueOHbiX npeomMemos:

peuwams NPUKIaoHsle 3a0aiu U3
ouonocuu, usuKu, XumMuu, IKOHOMUKU U
Opyeux npeomemos, Ce53aHHbvle C
UCCne0068aHuemM Xapakmepucmux
PEaNbHbIX NPOYECCO8, HAXOHCOEHUEM
HAUOONLWUX U HAUMEHbUIUX 3HAYEHU,
CKOPOCMU U YCKOPEHUSL U M.1.;




HCIOJIb30BaTh TpaMKH peabHbIX
MIPOILIECCOB JUISI PEILICHHSI HECI0KHBIX
MPUKJIAIHBIX 3a]]a4, B TOM YHCIIe
orpeesss no rpaduKy CKOpoCTh X0Aa
npolecca

UHMeEPnpemuposams NoJyyeHHble
pe3yibmamuol

Cmamucmu
Ka u meopus
6eposAmHoOC
meil, 102UKa
u

OmnepupoBarb Ha 0a30BOM ypOBHE
OCHOBHBIMM ONMCATEILHBIMU
XapaKTepUCTHKaMU YHCIOBOTO Habopa:
cpeaHee apupMeTHYeCcKoe, MENAHa,
HanOoJIbIIIee M HANMEHbIIIEEe 3HAYCHUS;

—  Umems npeocmasienue 0
OUCKDEMHBIX u HeNnpepbleHbIX
CILYYAUHBIX geUdUHAX u

pacnpedeﬂeHuﬂx, 0 Hesaesucumocmu
CJZy'-lClZZHbZX BEJIUYUH,

Komounamo OIICPUPOBATH HA 0a30BOM YPOBHE —  umembs npeacmagﬂe].lue o
puKka IMOHATHUAMMU: 4aCTOTA U BEPOATHOCTD mamemamuyeckom 0NCUOQAHUU u
CO6BITH5[, cnyqaﬁHHﬁ BBI60p, OIIBITHI C ()ucnepcuu cﬂyqaﬁHblx BEJIUYUH,
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU - umemo npedcmasnenue 0
COOBITHAMH; HOPMANbHOM — pachpedeieHuu U
— BBIYHCIIATH BEPOATHOCTH COOBITHH Ha npumepax HOPMATbHO
OCHOBC€ I10JACUY€CTa yucjia nCxoa0sB. pacnpeaeﬂeyyblx cﬂyqaﬁyblx
BEIUYUH,
B noscednesnou dcusnu u npu uzyuenuu | nonumamo Cymsb 3aKOHA OOILWIUX YUCeT
Opy2ux npeomemos: U 8b1OOPOUHO20 MEMOOA UBMEPEHUS
OLCHUBATHb U CPABHUBATL B IMIPOCTHIX gepo;imyocmea;
CITy4asiX BEPOATHOCTH COOBITHH B umemsb npedcmasieHue 00 YCi08HOU
peanbHOM KHU3HU; 8EPOAMHOCMU U O NOJIHOU
4uTaThb, COIIOCTABIIATL, CPABHHUBATD, gepoAammnocmu, NPUMEHAMb UX 8
HHTCPIPCTUPOBATH B IMTPOCTHIX CIIyYdasax pewernuu 3a()aq;
pCAIbHBIC NaHHBIC, NPEICTABIICHHBIC B umMemsb npeocmasieHue 0 8aNCHLIX
BHJIC TaOJINLL, MarpaMm, rpapuKos YACMHBIX 8UOAX pacnpeoeneHull U
NPUMEHAMb UX 8 PeUleHUU 3a0ay;
—  umMemb npedcmasienue 0 Koppeiayuu
CAVYAUHBIX 8eIUYUH, O JUHEUHOU
pezcpeccuu.
B noseceonesnoti scuznu u npu uzyuenuu
Opyeux npeomemos:
—  BBIYUCIAMD unu OUeHUBAMb
8epOSIMHOCMU COObIMULL 8 PealbHOU
IHCUBHU,
—  gvibupams  nooxooawjue Memoobl
npeocmaeieHus U 00pabomku
OAHHbBIX,
—  yMemb peulamsv HECONCHblE 3a0adu
Ha NpumeHeHue 3aKOHA OONbULUX
yycen 8 COYUOLO2UU, CMPAXOBAHUU,
30paBooXpaHeHul, obecneuenuu
bezonacrHocmu HaceneHus. 8
Upe38bIYAUHBIX CUMYAYUSX
Texcmoegvie | Pemarh HECI0XKHBIE TEKCTOBBIC 3aa4H —  Pewamv 3a0auu pasHvix munos, 8
3a0auu pPa3HBIX TUIIOB; mom uucie 3a0a4u  NOBbLULEHHOU

— AHAJIM3UPOBATH YCJIOBHEC 3aJ4a4U, IIpU
HeO6XO,Z[I/IMOCTI/I CTpOUTb IJid €€
peIICHUA MAaTEMATHYCCKYIO MOCIIb,

mpyoHoCcmu,

—  blOUpamb  ONMUMANbHLIL  Memoo
peweHuss  3a0a4u, paccmMampueas
PazIuuHble MEMOObl,




— TIOHMMaTh W HCIOJIb30BaTh IS
pelieHus  3amaud  MHOOPMALHUIO,
MPEJICTABICHHYIO B BUAE TEKCTOBOM U
CUMBOJIBHOH 3amiCH, CXeM, Tabiull,
Jrarpamm, rpa)ukoB, pUCYHKOB;

— J1elicTBOBaTh o AITOPUTMY,
coJieprKalleMycsl B yCIIOBUU 3a/1auu;

— UCTOJB30BaTh JIOTUYECKUE
paccyxIeHHsI PU PEIICHUH 3a]1a4H;

— paborath c U30BITOYHBIMU
yCcIOBUSIMU, BbIOMpass U3  Bcei
uHpOpManuy, JTaHHBIE,
HE0OXOIMMBIE [T PEIlICHUs 3a/1auH;

—  OCYIIECTBIISITh HECIOXHBIA repedop
BO3MOXXHBIX PEIICHHI, BhIOUpas w3
HUX ONTHUMAIBHOE IO KPUTEPUSIM,
c(hOpMYyIIMPOBAHHBIM B YCJIOBHH;

— aHaAIM3HPOBATh U MHTEPIIPETUPOBATH
MOJIYYCHHBIC PEIICHUS B KOHTEKCTE
yCIIOBUS 3a/1a4H, BBIOUPATh PEIICHUS,
HE IPOTHUBOpEYAIINE KOHTEKCTY;

peliaTh 3aa4u Ha pacyeT CTOMMOCTH

MTOKYIIOK, YCITYT, TIOE3/I0K | T.II.;

peliaTh HECIOXKHbIE 33/1aUH, CBSI3aHHBIE

C JIOJIEBBIM y4acTHEM BO BJIaJICHUU

bupMoii, mpeanpusTHEM,

HEJBM)KHUMOCTBIO;

peliaTh 3aa4u Ha IPOCTHIC TPOIECHTHI

(cucTeMbl CKUI0K, KOMUCCHH) U Ha

BBIYHCIICHHUE CJIOKHBIX TIPOICHTOB B

Pa3IMYHBIX CXeMax BKJIAJ0B, KPEIUTOB

1 UTIOTEK;

peuiaTh NpakTHUYECKHUe 3aJauH,

TpeOYIOIINE UCTIOTB30BAHUS

OTpHUIATENILHBIX YHCET: Ha ONpPEeeIICHNe

TEMITEPaTyphl, Ha OTIPE/ICIICHIE

MOJIOXKEHUS Ha BPEMEHHOM ocH (10

HAIIICH dPBI U TTOCJIC), HA IBUKCHHEC

JICHEeKHBIX CPEJICTB (MPUX0J/pacxo), Ha

orpezieNeHue rIyOuHBI/BBICOTHI U T.I1.;

WCIOJIb30BaTh MOHSATHE MacIITada Jiis

HAXOXICHUS PAaCCTOSHUHN U JIUTMH Ha

KapTax, TUIaHaX MECTHOCTH, TUTaHaX

MMOMENICHUH, BRIKPOUKaX, Mpu paboTe Ha

KOMITBIOTEpE U T.1I.

B nosceonesnoii sorcusnu u npu uzyyeHuu

Opyaux npeomemos:

— pemaTh HECIOXKHBIC TPaKTHICCKUE
3aJ1a4y¥, BO3HUKAIOIINE B CHUTYAIHIX
IOBCEHEBHOM KU3HU

—  cmpoumv MoOelb peuleHus 3a0ayi,
npo8oouns OdokasameJibHole
paccysicoenust;

—  pewamsv  3a0ayu, mpedyowue
nepebopa  8apuaHmos,  NPoOBepPKuU
YC08ull, 8b100pa  ONMUMANLHO2O
pesyrbmama;

—  aHanu3Upo8ambv u
UHMeEpnpemupo8ams pe3yibmamsl 8
KOHmeKcme yenosus 3a0auu,
gb1OUpams pewenus, He
npomugopedawue KOHMeKcmy;,

—  nepegooumv npu peweHuu 3a0adu
ungopmayuro u3 00HoU ¢hopmuvl 6
opyayro, UCNONbL3YS npu
HeoOX00uMocmuy cxemvl, MadIUYb,
epaghuxu, ouazpammol,

B nosceonesnoii sicusnu u npu uzyuenuu

Opyeux npeomemos:

—  pewamsv npakmuyeckue 3a0aqu U
3a0ayu uz Opy2ux npeomemos

T'eomempus

OmnepupoBatb Ha 0a30BOM YpOBHE
MOHATUSIMU: TOUKA, NPsiMasi, INIOCKOCTh

Onepupoeamb NOHAMUAMU. MOYKA,
npAmas, niloOCKoCntb 6 npocmpancmee,




B IIPOCTPAHCTBE, NapaJUIEIbHOCTD U
NEPIEHAUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH;

pacrno3HaBaTb OCHOBHbIE BUbI
MHOT'OI'PaHHHUKOB (IIpU3Ma, MUpaMuja,
PSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);
n300pakaTh U3ydaeMbie (PUTYpHI OT
PYKH U ¢ IPUMEHEHHUEM IIPOCTBIX
YEepPTEKHBIX UHCTPYMEHTOB;

JeNaTh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;
U3BJIEKaTh HH(OPMALIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, npeAcTaBICHHYIO Ha
YyepTexKax U pUCyHKaXx;

npuMeHsTh Teopemy IIudaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTepeOMETPUIECKUX (PUryp;
HaXO0/AUTh 00BEMBI U IJIOLIA U
ITOBEPXHOCTEN MPOCTEUIINX
MHOTI'OI'PaHHHUKOB C IIPUMEHEHUEM
opmyu;

pacrio3HaBaTh OCHOBHbBIE BHJIbI TEJI
BparieHus (KOHyc, HHIUHIP, chepa u
map);

HaXOJUTh OOBEMBI U MJIOLIAAN
IIOBEPXHOCTEH MPOCTEUILINX
MHOTOTPaHHUKOB U T€J BPAIICHUS C
pUMEHEHHEM (OPMYIL.

B nosceonesnoui sxcuznu u npu uzyuenuu
Opy2Ux npeomemos:

COOTHOCHUTB aOCTPaKTHBIE
TE€OMETPHUECKHUE TMTOHATHS U (PaKTHI C
peasbHBIMU KU3HEHHBIMH 00BEKTaMH U
CUTYalUsMU;

UCIOJIb30BATh CBOUCTBA
MPOCTPAHCTBEHHBIX TEOMETPUIECKUX
¢buryp ams pemeHus TUMOBBIX 3aa4
MPAKTUIECKOTO COICPIKaHUS;
COOTHOCHTB TUIOIIAAN MOBEPXHOCTEH
TeJ OIMHAKOBON ()OPMBI pa3THIHOTO
pasmepa;

COOTHOCUTH 00BEMBI COCYIOB
OJIMHAKOBOI (POPMBI pa3IUIHOTO
pasMepa;

OLIEHUBATh (HOPMY IPABUIHHOTO
MHOTOTpaHHHKA ITOCIIE CITUJIOB, CPE30B U
T.10. (ONPEeNsATh KOJTMUECTBO BEPIIMH,
pebep U rpaHel MoTydYeHHBIX
MHOT'OTPaHHUKOB)

napanierbHOCHy U
NepneHOUKYIAPHOCINb NPAMBIX U
niockocmell,

NpUMEHAMb 0/ peuleHusl 3a0ay
2eomempuyeckue akxmol, eciu YCiosus
npUMeHeHUs. 3a0aHbl 8 ABHOU opme;
peuams 3a0a4u Ha HaxoHcoeHue
2eoMempuyecKux 6eIutdUuH no oopasyam
UNU AN2OPUMMAM,

denamv (8bIHOCHbBIE) NIIOCKUE YepmedHcU
U3 PUCYHKO8 00beMHbIX hucyp, 6 mom
yucie pucogams 8U0 ceepxy, cOOKY,
CMpoums cederust MHO202PAHHUKOB,
U361eKamsv, UHMEPNPEMuUpo8ams u
npeobpazosvleams UHGOPMaAYUIo 0
2eomempuyeckux ueypax,
NPeOCMABIeHHYI0 HA YEPMENCax,
npUMeHsImb 2eomempuyeckue gaxmol
0J151 peuleHus 3a0ay, 8 MoM Yucje
NPeononazauux HeCKOIbKO Udaeos
peweHus;

ONUCHIBAMb B3AUMHOE PACNONONCEHUE
NPAMBIX U NIOCKOCMEl 8
npocmpancmee;

Gopmynuposams c80licmea u NPU3HAKU
Queyp;

00KA3bIBAMb 2e0MempuiecKue
VMBEPAHCOeHUSL,

671a0emvb CManOapmHuou
Kaaccugurayuerl npocmpancmeeHHblx
Queyp (nupamuosi, npuzmol,
napanneienuneobvl);

HaAxooums 0O6vembvl U nIowaou
NOBEPXHOCMEN 2eOMEMPUYECKUX MeTl C
npumeneHuem Gopmyn;

BbIUUCTIANMD PACCIOSHUSL U YeTibl 8
npocmpancmse.

B noseceonesnoul scusHu u npu u3yHeHuu
Opyeux npeomemos:

UCRONIL308aMb CEOUCMBA
2eoMempuyeckux Queyp 05 peueHus
3a0ay nPaKMuYecKo2o xapakmepa u
3a0ay u3 opyaux ooaiacmeti 3HaHUll




Bexkmopot u OnepupoBarh Ha 0a30BoM YypoBHE | — Onepuposgamo NOHAMUAMU
Koopounam MOHSTHEM JIEKapTOBBI KOOPAUHATHI B 0exapmogul KOOpOUHamol 8
ol 6 IIPOCTPAHCTBE; npocmpancmee,  6eKmop,  MO0OYib
npocmpanc HaXOJUTh KOOPAUHATHI BEPIIMH Ky0a 6eKmopa,  pAeeHcmeo  6eKmopos,
mee u IPSIMOYI'OJILHOT'O KOOPOUHAMbL 8EKMOPA, V20l MeHCOY
napajuiesienuneaa geKmopamu, CKAIAIPHOE
npouseedenue 8EKMOpos,
KOJLIUHEeapHble 6eKMopbl,
—  HAxo0umsv  pAcCMoOsIHUe  MeHCOy
08YMs MOYKAMU, CYMMY 8EKMOPO8 U
npouszeedeHue 8eKmopa Ha 4Yucio,
Y20 Medcoy 6eKMOPAMU, CKATAPHOE
npousseoenie, PAcKaIaovleams
8eKmMoOp No 08YM HEKOJLIUHEAPHbIM
gexmopam,
—  3a0a8amv NIOCKOCMb YPABHEHUEM 8
0eKapmosou cucmeme KOOpOUHam,
— pewamsv  npocmetiwiue  3a0a4u
86e0eHUeM BEKMOPHO20 ba3uca
Hcmopus OnwuceIBaTh oTaenbHble | — [Ipedcmasnams 6K1AO 8bIOAIOUWUXCS
Mamemamux BBIIAFOIIHAECS pE3yIbTaThI, Mamemamuros 8 passumue
u MOJIyYCHHBIE B  XOAC Pa3BUTHUSA MamemMamuxyu U UHbIX  HAYYHBIX
MaTeMaTHKHU KaK HayKu; obnacmeti;
3HaThb MPUMEPbl MaTEMATHUECKUX | — HOHUMAMb pOlb MAMeMamuKku 8
OTKPBITHA M UX aBTOPOB B CBS3M C passumuu Poccuu
OTE€YECTBEHHOU u BCEMUPHOU
HCTOPHEN;
MOHUMATh pOJIb MaTEeMAaTHKU B
pasButuu Poccun
Memoowt [TpuMeHsITh U3BECTHBIC METOBI NPH | — Hcnonvzoeams O0CHOBHbIE MemoObl
Mamemamux pelieHnn CTaH/IaPTHBIX odokaszamenbcmea, npo8ooUms
u MaTeMaTHYeCKUX 3a7ady; 00KaA3amenbcmeo U GbINOJHAMD
3aMedaTh " XapaKTepU30BaTh onposepaicenue;
MaTeMaTHYeCKUe 3aKOHOMEPHOCTU B | — HPUMEHAMb  OCHOBHble  MemoObl
OKpYy’Karolen JeCTBUTETbHOCTH; peulerus MamemMamu4eckux 3a0ay;
TIPUBOJIUTH MPUMEPHI | — Ha OCHOGe — MamemMamuieckKux
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH 3aKoHOMepHOCmel 8  npupooe
B Ipupore, B TOM  4YHCIE xapakmepuzoeams  Kpacomy U
XapaKTePU3YIOIIUX  Kpacoty | COBEPUIEHCTNGO OKPYIHCAIOWe20 MUpa
COBEpIIICHCTBO OKPY’KAIOIIEro MHpa U npousseoeHull UCKyccmea,
Y TIPOU3BEICHUH HCKYCCTBA —  npumeHsmo npocmetiuiue
npocpammmbie cpedcmea u
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemul npu peuwienuu
Mamemamuyeckux 3a0ay

Onucanne Mecra yueOHOro nmpeaMeTa, Kypca B y4eOHOM IJIaHe

s o6si3aTenbHOTO M3ydeHus: yueOHoro mpeamera Matemaruka otBoguT 340 4acoB, B TOM
gucie 170 gacoB B X| kacce, u3 pacdera 5 4acoB B HEJIEIIO.




[Tnanupyercs mpoBectd 12 KOHTPOJBHBIX PadOT MO OCHOBHBIM TEMaw,

XapakrepucTuka GopM H METOI0B KOHTPOJIA

OcHoBHBIE (HOPMBI TEKYIIETO KOHTPOJISI — KOHTPOJIbHAsL paboTa U caMOoCTOosATeNbHAas padoTa.
B mporpamme npenycMoTpensl 13 TeMaTndeckux KOHTPOJIbHBIX paboT:

KP? Nel «Kopens N-oif cTeneHny;

KP Ne2 «Crenennas ¥ moka3aTenbHasi QyHKIIUI;

KP Ne3 «Jlorapudmuyeckast pyHKIHS»;
KP Ne4 «Jlorapudmuueckast QyHKIUSI»;
KP Ne5 «IlepBooOpasHasi 1 UHTETpay;

KP Ne6 «2neMeHThl MaTeMaTHYECKOW CTATUCTUKH, KOMOMHATOPHKHU U TEOPUU

BEPOSATHOCTEI»;

KP Ne7 «YpaBHeHus u HepaBeHcTBa. CHCTEMBI ypaBHEHUN U HEPABEHCTBY;
KP Ne8 «KoopauHaThl TOUKH U KOOPIUHATHI BEKTOPaY;
KP Ne9 «CkansipHoe mpou3BeJIcHHE BEKTOPOBY;

KP Nel0 «{unusp, KOHYC U mIapy;
KP Nell «O0BeMEI TEII»;

KP Nel2«O6mem mapa u miomaas chepo»;

r0JIOBYIO KOHTPOJIbHBIEC PAOOTHI.

ConeprxaHue y4e0HOT0 MpeaMera, Kypca:

1 nmonyrogoBywo u 1

Ne it HasBanue paznena nporpaMMsl Kommnuectso Kontposs
4acoB
1. Crenenn u  kopHu. CreneHHble 18 Konmponvnasa paboma Nel no
¢pyHKIHUH. meme Kopenv N-ou cmenenu
2. IToxa3aTenbHas u JorapupmMudeckas 32 Konmponvnasa paboma Ne2 no
¢pyHKIMu. meme Cmenennas u
NnoKa3amenbHas QyHKyuu
Konmponvnas paboma Ne3 no
meme Jlocapugpmuueckas
@dynxyus
Konmponvnasa paboma Ne4 no
meme Jlocapugmuueckas
dyHrkyus
3. ITepBooGpa3Has u MHTerpaJ 8 Koumponvnas paboma Ne5 no
meme Ilepeoobpasnas u
unmezparn
4. DJIeMEHThI MaTeMaTH4eCKOMH 14 Konmponvnasa paboma Ne6 no
CTATUCTHUKH, KOMOMHATOPUKHU U TEOPUH meme JnemeHmbl
BePOSITHOCTEI Mamemamuyeckoll
CMAamucmuKu, KOMOUHaAMoOPUKU
u meopuu geposimHocmeri
5. YpaBHeHusi U HepaBeHcTBa. CHcCTeMbl 20 Konmponvnasa paboma Nel no

YPaBHEHUIl U HEPABEHCTB.

meme Ypaenenus u
Hepasencmea. Cucmemol
VPpasHeHull U HepageHCma.

3 KP — koutposnbHas pabora




6. MeTox KOOPAHHAT B MPOCTPAHCTBE

15

Konmponwvnas paboma Ne8 no
meme Koopounamvl mouku u
KOOpOUHamul 8eKmopa
Koumponvnas paboma Ne9 no
meme «CransipHoe
npou3eedeHue 6eKmoposy.

7. Huaunap, KoHyc, map.

17

Konmponvnas paboma Nel0 no
meme L{ununop, Konyc u wap

8. O0BLeMBI TEI

23

Konmponvnas paboma Nell no
meme «Obvembl meny.
Konmponvnas paboma Nel2 no
meme «Obvem wapa u niowads

cghepoiy.

9. IMoBTOpeHue

19

Ilony20006as koHmMpoOnbLHA
paboma

T'o0osas konmponvHas
paboma.

Hroro:

170

14 KOHTpOJILHBIX padoT

TemaTu4eckoe IJIAHUPOBAHHE

Ne u Tema pasznena o Tema ypoxka Kon
i n4ec
£ TBO
<! 4aco
B
CreneHu U KOpHU. 1 ITonsiTHE KOPHS N-OM CTENEHN 1
Crenennble (PyHKIHH. 2 IIpocreiilne ypaBHeHUs, CoepKaIIUe KOPEHb N-01 1
(18 uacos). CTEIICHU
OyHKIMU y= Vx , IX CBOICcTBa M rpauku 1
[IpeoOpa3oBanue rpadpukoB QyHKIUN y= Vx 1
Pemenue 3a1a4 Ha CNIOJIb30BaHNE CBOMCTB (PYHKIIMU y= 1
Vx
6 CBoiicTBa KOpHs N-0ii CTETIEHU 1
7 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX KOPHU N-0if 1
CTETIeHU
8 Pemenne ypaBHeHUH, coiep KallinX KOPEHb N-0M CTENEHU 1
9-10 ITpeoOpa3oBaHue BBIPAXKEHUN, COACPIKAIINX PATUKAIIBI 2
11 O6o06maromuii ypok mo teme «KopeHb N-0if cTeneHn 1
12 KonTtpouabsnas pa6ora Nel nmo reme «Kopens n-oit 1
CTeneHmn»
13 O060011eHMEe TOHATHS O TIOKA3aTelle CTENEHH 1
14--15 | IlpeoOpa3oBaHue BbIpa)KEHUH, COJIEPIKAIINX CTETIEHU 2
16 CreneHHble QYyHKIMH, UX CBOWCTBA U rpaduKu 1
17 VccnenoBanue cTeneHHol (QyHKIMU 1
18 [Tpon3BoiHas CTENEHHON QYHKIIMU 1
19 [Toka3zarenbHas (QyHKIMS, €e CBOMCTBA U rpauKu 1
20 VccnenoBanne moka3aTeabHONH QYHKIINU 1




IToka3zaTenbHas u 21 Pemenne nmpoctelmnx nNoka3aTeabHbIX YPaBHEHUN U 1
JorapupmMuyeckas HEPaBEHCTB Ipa)UueCKUM CIIOCOOOM
(pyHKIHH. 22 [TokazarenbHbIC YpaBHEHUS 1
(31 gac). 23 [TokazaTenbHbIE HEPABEHCTBA 1
24 Pemenue nmokasaTebHBIX YPAaBHCHHI M HEPABEHCTB 1
25 O06o6marmuii ypok no teme «CrerneHHast u 1
nokasarenbHasi QyHKIHUU
26 KonTpoubnas padora Ne2 no teme «CreneHnas u 1
noxkasarejbHass QyHKIuun
27 ITonsitue norapudma 1
28 Pemenue npocreimmx norapuMuyeckux ypaBHeHUH 1 1
HEPABEHCTB
29 dynkus y=log, X, ee cBoiicTBa 1 rpaduK 1
30 [Toctpoenue rpadukoB gorapumuueckux GyHKIHMA 1
31 Uccnenosanue norapudmuueckux GpyHkimii. Pemenue 1
MPOCTEHIINX JIOTapU(PMUUECKUX YPAaBHEHUHN U
HEPaBEHCTB Ipa)UIeCKUM CIIOCOOOM
32 CoiicTBa joraprugmon 1
33-34 | [IpeoOpazoBanue Jorapu(MUUIECKUX BRIPAKECHUN 2
35 Jlorapugmuueckue ypaBHEHHsI 1
36 Pemenne norapudmMuueckux ypaBHEHHH U UX CUCTEM 1
37 Ob6o6maromuii ypok no teme «Jlorapupmudeckas 1
byHKIHS
38 KontpoabHnasi padora Ne3 mo teme 1
«Jlorapupmuyeckas GyHKuuD»
39 Jlorapudmudeckue HepaBeHCTBA 1
40 Pemenue norapudmuyueckux HepaBeHCTB 1
41 Pemenue cucteM jorapuMUUECKX HEPaBEHCTB 1
42 [Tepexo kK HOBOMY OCHOBAHUIO Jiorapudma 1
43 [TpeoOpa3oBaHue BbIpaKeHUH HAa UCIIOIb30BAHUE 1
(dbopMyIIBI TTepexo/ia K HOBOMY OCHOBAHHMIO Jioraprdma
44-45 | TuddepeHnppoBaHue MOKa3aTeIbHON U 2
jorapu@muueckor GyHKIUN
46-47 | IlpumeHeHue MPOU3BOAHOM MMOKa3aTeNIbHON U 2
jorapupmMuyueckoil GyHKIHMHI NPU pelIeHnd 3a1au
48 Ob6o6maromuii ypok no teme «Jlorapupmudeckas 1
byHKIHS
49 KontpoabHasi padora Ned4 mo teme 1
«JTorapupmuyeckas pyHKuuA»
IlepBooGpa3nasi u 50 ITepBooOpaznast 1
uHTerpaJ (8 4acon) 51-52 | Pemienue 3a1a4 Ha HaXOXAEHUE TTEPBOOOpa3HON 2
byHKINA
53 OnpenieneHHbIi HHTErpas 1
54 dopmyna Hetorona-JleiOunia 1
55 Brruucnenne miomnaaen miockux GUryp ¢ moMoOIIb0 1
OIIpeIeIEeHHOr0 HHTErpaa
56 O6o6matomuii ypok mo teme «IlepBoobpaznas u 1
UHTETpaj»
o7 KonTpoubHnas pa6ora NeS no reme «IlepBoodpaznas u 1
HHTerpamn»
58 Craructudeckast 00paboTKa JaHHBIX 1




DJIeMEeHThbI 59-60 | Pemenue 3a1a4 Ha CTAaTUCTUYECKYIO 00paOOTKY JaHHBIX 2
MaTeMaTH4YeCKOH 61 IIpocreiiine BEpOSTHOCTHBIE 3a1a4U 1
CTATHCTHUKH, 62 Pemenne npoctelmmx BEpOSTHOCTHBIX 3a]a4 1
KOMOMHATOPUKU U 63 Coueranus 1
TEOPHH BEPOSATHOCTEIA. 64 PasmereHus 1
(14 1acos). 65 Pemenue 3a1a4 Ha COYETAaHUS U pa3MEILICHNS 1
66 dopmyna bunoma HeroToHa 1
67 Pemenue 3amay Ha npuMeHeHue GopMysibl OMHOMA 1
HeroTona
68 CityqaifHbie COOBITHS U UX BEPOSITHOCTH 1
69 [TpousBenenue coObITHIA. BEpOSITHOCTD CyMMBI BYX 1
COOBITHI
70 O0600manImul ypoK Mo TeMe «IIEMEHTHI 1
MaTeMaTU4eCKON CTaTHCTHKH, KOMOMHATOPUKU U TEOPUH
BEPOATHOCTEN»
71 KonTpoJsbHas padora Ne6 no reme «1eMeHTbI 1
MaTeMaTH4YeCKOH CTATUCTHUKH, KOMOMHATOPUKH U
TEOPHUHU BEPOSITHOCTEID)
YpaBHeHus u 72 PaBHOCWIIBHOCTB ypaBHEHUH 1
HepaBeHCTBA. 73 O npoBepke U noTepe KopHen 1
Cucrembl ypaBHeHU# 74 OOmme MeTopl pelleHns] ypaBHEHUH 1
U HepaBeHCTB. (21 75 Pelenye ypaBHEHHI METOIOM BBEICHUS HOBOM 1
qac). HepeMEHHOH ¥ METOJIOM pa3JIoKeHHs Ha MHOKUTEIIH
76 Pemenue ypaBHeHMi rpad)n4ecKuM CriocoOoM 1
77 Pemenre HepaBEeHCTB ¢ OHOM IMEPEMEHHON 1
78 CucTeMbl U COBOKYITHOCTH HEPABEHCTB 1
79 WppanmonanbHble HepaBeHCTBA 1
80 HepaseHncTBa ¢ MOyJIIMH 1
81 YpaBHEHUS ¢ ABYMS IEPEMEHHBIMA 1
82 HepaBeHcTBa ¢ AByMsI IEpEMEHHBIMU 1
83 CucTtembl ypaBHEHU 1
84 Pemenne cucreM ypaBHEHUI 1
85 Pemenue cucteMm ypaBHeHHH rpadMuecKuM criocobom 1
86 Pemrenue 3a1a4 Ha COCTaBICHHE CHCTEM YPaBHEHUH 1
87 Penienne ypaBHeHuU ¢ mapaMeTpaMu 1
88 Pemnienre HepaBeHCTB ¢ TapaMeTpaMu 1
89-90 | I'padmueckuii ciocob penieHust ypaBHEHUI U HEPABEHCTB 2
C TapaMeTpaMu
91 KonTtpoubnas padora Ne7 no reme «YpaBHeHHs U 1
HepaBeHcTBa. CHCTeMbl YPABHEHHI M HEPABEHCTB)
92 ITosryrogoBasi KOHTPOJIbHAsA padoTa 1
MeToa KoOpaAHHAT B 93 [IpsiMoyrosibHas cucTeMa KOOpJMHAT B IPOCTPAHCTBE. 1
npocrpanctBe (15 94-95 KoopauHaTs! BekTOpa. 2
4acoB). 96 CBs13p MeX 1y KOOpIMHATaMHU BEKTOPOB U KOOPANHATAMHU 1
TOYEK.
97-98 [Ipocreiimue 3a1au B KOOpAMHATAaX. 2
99 Kontpoabnasi padora Ne8 nmo reme «KoopamHarel 1
TOYKH M KOOPAHHATHI BEKTOPa».
100 Y101 MEXTy BEKTOPaMH. 1
101 CxansipHO€ MMPOU3BE/ICHNE BEKTOPOB. 1
102 Brrunciienue yrioB MExy IPSIMBIMU U TNIOCKOCTSIMH. 1




103 Pemenue 3amau mo reme «CkaasipHOE MPOU3BEICHHE 1
BEKTOPOB.
104-105 | OceBas u ICHTpaJIbHAsE CHMMETPHS. 2
106 Ypok 060061mmaromniero nopropenus mno reme «CraisipHoe 1
MPOU3BEICHUE BEKTOPOBY.
107 KontpoabHas padora Ne9 no teme «CxansipHoe 1
NMPON3Be/IeHNEe BEKTOPOBY.
Huaunap, Konyc, map. 108 [TonsTHe IMIMHIpA. 1
(17 yacoB). 109 [Tnomans MOBEPXHOCTH IUIMHAPA. 1
110 Pemenue 3amau no teme «llonstue munuaapa. [Tnomans 1
MOBEPXHOCTH IMIIMHIPAY.
111 [TonsiTue KOHyca. 1
112 [1nomans MOBEpXHOCTH KOHYCA. 1
113 Y cey€HHBIN KOHYC. 1
114 Konyc. Pemenue 3anau. 1
115 Cdepa u map. 1
116 B3auMHoe pacnonoxxenue cepbl U IIOCKOCTH. 1
KacarenpHast IIIOCKOCTB K cdepe.
117 [Tnomans chepsl. 1
118 Pemenwne 3amaq mo Teme «Cdepay. 1
119-121 | Pa3Hble 3a7auri HA MHOTOTPAHHUKH, [IWJIMHIP, AP U 3
KOHYC.
122 Ypok o6ob1matroiero noBropenus mno reme «umunap, 1
KOHYC U TIIapy.
123 Kontpoabnasi padora NelO mo Teme «{nmHap, KoHyc 1
U mapy».
Oo0bembr Tea (23 124 [Toustue 06bEMa. O6BEM NPAMOYTOIBLHOTO 1
yaca). napajulesenuIesa.
125 O06bEM psIMON TPU3MBI. 1
126 Pemenue 3anau nmo reme «O0BbEM NMPsIMOYTOIBLHOTO 1
napajuiesIenumne 2.
127 O6BEM npsIMON IPU3MBI. 1
128 O0BEM TMITHHIIPA. 1
129 Pemenue 3anau no reme «O0BEM MpsIMOI TPU3MBI U 1
IUIMHAPAY.
130 Brrancnenne 06bEMOB Tell ¢ TOMOIIIBIO OMPeIeIEHHOTO 1
WHTETpaa.
131 OO6BEM HaKJIOHHOM MTPU3MBI. 1
132-133 | O6BEM nupaMubl. 2
134 Pemenue 3amay o reme «O0BEM TUPAMUIBI». 1
135 O0béM KoHyca. 1
136 Pemenwne 3amad mo teme «O0BEM KOHYCaY. 1
137 Ypok 0600611aroriero moBTopeHus mo reme «O0bEM 1
MTUPAMHUJIBI U KOHYCa».
1338 | Kourpoabnas pagora Nell mo Teme «O0BbeMbI Tes». 1
139 O6BéM mapa 1
140 O0BEM IApOBOTO CErMEHTA, IIAPOBOTO CJIOS U IIIAPOBOTO 1
CEKTOpa
141 O0nEM 1rapa u ero yacteil. Pemenne 3agad. 1
142 ITnomane chepsl. 1




143-144 | Pa3uble 3324 HA MHOTOTPAaHHUKH, IUJIUHIP, KOHYC U 2
mIap.
145 Ypok 00001maroero moBTopeHus mo reme «O0beM 1apa 1
Y TUTOIIATh CHEPBD».
146 KonTpouabHasi paora Nel? mo teme «O0beM mapa u 1
IJI0Aaab chepbi».
IMoBTOpenue (24 yaca). 147 Tpuronomerpuyeckue GyHKIIMH U UX CBOWCTBA 1
148 ITpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
149 Pemenre TpuroHOMETpUYECKUX YpaBHECHUM 1
150 Pemenre TpuroHOMeTpHUYECKUX HEPABCHCTB 1
151 [TpousBonHas GyHKIUH, ee PpU3HMUeCKuil u 1
T€OMETPHUYCCKUI CMBICI

152 [TpaBuna nquddepeHmpoBanus 1

153 [TpumMeHneHnne Mpou3BOHOM K UCCIIEIOBAHUIO D YHKITUN 1

154 Pemenwne 3a1a4 Ha HaXOXICHUE HAUOOJIBIIECTO U 1
HAMMEHBIIIETO 3HAYCHUS

155 [TepBooOpasnas u unterpan. Pemenue 3axayd Ha 1
BBIYUCIICHHE TUIOIIAIH TUIOCKOH (DUTYPHI

156 [ToBTOpenue no teme «llapannenbHOCTh OPSIMBIX U 1
IJIOCKOCTEN.

157 [ToBTOpenue no teme «lleprneHANKYIIPHOCTh MPSMBIX U 1
IIJIOCKOCTEMN.

158 [ToBTOpenue no teme «lleprneHANKYIIPHOCTH U 1
NapaJIeIbHOCT MPSMBIX M TUIOCKOCTE.

159 [ToBTOpeHme Mo TeMe «JlekapToBbl KOOPIUHATHI U 1
BEKTOPHI B TIPOCTPAHCTBEY.

160 [ToBTOpenue no Teme «ILnomanu 1 00bEMBI 1
MHOTOTPaHHHKOB).

161 [ToBTropenue o teme «llnomaau u 06bEMBI TEIN 1
BpAIICHUS.

162-169 | IIpakTHKyM MO pEHIeHUIO TeCTOBBIX 3a1anuii EI'D. 8
170 I'onoBasi KOHTpPOJIbHAsA padoTa. 1
Hroro: 170

IInanupyemsle pe3yjbTaThl OCBOCHHS Y4e0OHOI0 MpeaMera

K Baxkneimum pesynpraTtam o0yueHust maremaruke B 10 — 11 xinaccax no gannomy YMK
OTHOCSTCS CIIEAYIOIIHE:

6 IUYHOCNIHOM HAnNpAaeJjleHuu.

e  YMEHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTb CBOU MBICIU B YCTHOW U IMCBMEHHOM peuH,
MOHMMATh CMBICIT TIOCTAaBJICHHOMN 3aJ]aui, BEICTpAauBaTh apryMEHTAIUIO, IPUBOAUTD
IPUMEpPBI U KOHTPIPUMEPHI;

e KPUTHUYHOCTH MBIIJICHHWA, YMCHUC paCliO3HABATh JIOTHYCCKHN HCKOPPEKTHEBIC
BBICKA3bIBAHUS, OTJINYATH TUIIOTE3Y OT (I)aKTa;

e TMpeACTaBIEHUE O MATEMATHUYECKOHN HayKe Kak cepe deIoBeuecKoi 1eaTeIbHOCTH, 00
JTanax €€ pa3BUTHS, O €€ 3HAYUMOCTH JIJISl Pa3BUTHS IUBUIIN3ALINY;

e KpCATHBHOCTH MBIIIJICHUSA, MHUIIMATHBA, HAXOAUYNBOCTh, aKTUBHOCTH IIPpHU PCIICHUHU
MAaTEMAaTU4YCCKUX 3a4a4,




e yMEHHE KOHTPOJIUPOBATH MPOLECC U PE3yNbTAT YueOHOI MaTeMaTH4eCKOn
NeSITEIbHOCTH;

e YMCHHC IUIAaHUPOBATh ACATCIIbHOCTD,

e  CIIOCOOHOCTH K SMOIIMOHATBHOMY BOCIIPHUSTHIO MATEMAaTUYECKUX 0OBEKTOB, 3aj1a4,
pELIEHU, pacCyKICHHUI

43 Memanpe()MemHOM Hanpaeniernuu.

e INICpBOHAYAJIBHBIC IPCACTABICHUA 00 nacsax 1 0 METoaax MaT€MaTUKH KakK 00
YHUBCPCAJIbHOM A3BbIKE HAYKHN U TEXHUKHU, O CPEACTBE MOJACIUPOBAHHUA SIBJICHUH U
MponecCoB;

e yMEHHE BHJIETh MaTEMAaTUYECKYIO 3a7a4y B KOHTEKCTE MPOOIEMHOM CUTYAIH B APYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

e yMEHHE HaXOIHTh B PA3IUYHBIX HCTOUHMKAX HHPOPMALIUIO, HEOOXOJUMYIO ISl PEIICHUS
MaTeMaTHYeCKUX MPOoOJIeM, U MPEACTaBIATh €€ B OHATHON (hopMe; IPUHUMATh pellieHue
B YCJIOBUSIX HEMOJHON M N30BITOYHOM, TOUHOW M BEPOSATHOCTHOW MH(OPMAITUH;

e yMEHHE MOHUMATh U UCIIOJIb30BaTh MaTeMaTHUECKHE CPEICTBA HATTISAHOCTH (TpaduKwy,
JUarpamMmbl, TaOJIHUIIbI, CXEMBI U Jp.) 17 WILTIOCTPallii, HHTEPIPETalUH,
apryMeHTalNH;

* YMCHHC BBIABUI'aTb I'MIIOTC3bI ITPHU PCHICHUN y‘-I€6HI>IX 3aaa4 1 IOHUMAaTb
HeO6XOI[I/IMOCTB HX IIPOBCPKHU,

e YMCHHC IPUMCHATb HHAYKTHBHBIC U NCAYKTUBHBIC CIIOCOOBI paCCY)KHeHHﬁ, BUACTH
PA3JIMYHBIC CTPATCTHUUN PCHICHUS 3aa4,

e yYMEHHE CAMOCTOATEIHHO CTABUTH II€NIU, BEIOUPATh U CO3/1aBaTh aTOPUTMBI JIJIs
penieHust yueOHbIX MaTEMaTHUYECKUX MPoOIIeM;

e YMCHHC IUIAHUPOBATH U OCYHICCTBIIATE ACATCIbHOCTDL, HAIIPABJIICHHYIO HAa PCHICHUC 3a/1a4
HCCICAOBATCIILCKOI'0 XapaKTepa,

6 I’lpeaMEI’}’IHOM Hanpaeieruu.

e TIOHMMAaHHE 3HAUYEHUS MAaTEMATUYECKON HayKu AJis pelIeHus 3a7ay, BOSHUKAIOIIUX B
TEOpPUU U MPAKTUKE; IIUPOTHI U OTPAHUYEHHOCTH MPUMEHEHUSI MaTEMaTHYECKUX
METO/IOB K aHAJIM3y U MCCIIEIOBAHUIO IIPOLIECCOB U SBJIECHUN B IPUPOJIE U OOLIECTBE;
3HA4YeHUs MPAKTUKH U BOIPOCOB, BOZHUKAIOIIUX B CAMOM MaTeMaTuke, 1Jis
(dbopMHpOBaHUS U Pa3BUTHSI MaTEMAaTHUYECKOI HAyKH;

e 3HAaKOMCTBO C Haeeu paciiipCHUA YU CIIOBBIX MHOXKCCTB KaK crocoba MMOCTPOCHUA
HOBOI'O MAaTEMAaTUYICCKOTO arrapara JJis pCHICHUSA NPAKTUYICCKUX 3a/la4 U BHYTPCHHUX
3aJa4 MaTCMaTHUKU,

e YMCHHC OIIPCACIIUTDL 3HAUCHUC Hﬂeﬁ, MCTOHOB U PE3YyJIbTATOB aﬂrerLI n
MAaTCMAaTUYCCKOT O aHAJIM3a AJId TOCTPOCHUSA Mopaeaen PCAIBHBIX MTPOLECCCOB U CHTyaHHﬁ;

e YMCHHC pa3jin4yaThb Tpe60BaHI/I${, MPEABABIACMBIC K TOKA3aTCJIbCTBAM B MATEMATHKE,
CCTCCTBCHHBIX, CONUAJIBHO-3KOHOMUYCCKUX U TYMAHUTAPHBIX HAYKAX, HA ITPAKTHUKE;



MPUMEHSTh YHUBEPCATbHBIN XapaKTep 3aKOHOB JIOTMKU MaTeMAaTUYECKUX PacCyKICHHH,
UX IPUMEHUMOCTb B PA3JIMYHBIX OOJIACTIX YETIOBEUECKOM IeATEIbHOCTH;
BEPOATHOCTHBIX XapaKTep pPa3InYHbIX POLIECCOB U 3aKOHOMEPHOCTEN OKPYIKAIOIIEr0
MUDA;

UCII0JIb30BaTh POJIb AKCHOMAaTUKH B MaTEMAaTHKE; BO3MOKHOCTb ITOCTPOECHUS
MaTEMaTUYECKUX TEOPUM HAa aKCHOMAaTUYECKO OCHOBE; 3HAUEHNE aKCUOMATHUKH JIJIS
apyrux obnacteil 3HaHUS U I TPAKTUKH;

BJIaACHUEC I'COMECTPHUYCCKUM A3BIKOM KaK CPEACTBOM OIIMCAHHA CBOMCTB PCaAIbHBIX
NpeaAMCETOB U UX B3AUMHOI'O PACITIOJIOKCHUA.

IPOM3BOJIUTH 110 U3BECTHBIM (pOpPMYIIaM IpeoOpa3oBaHusi OyKBEHHBIX BBIPAKECHUH,
BKJTFOYAIOIIUX CTEICHH, PaJUKaIIb, JOTapH()MBI, TPHTOHOMETPHYECKHE (DYHKITIH;

HCCIICI0BATh (bYHKI_II/IIO Ha MOHOTOHHOCTbB, HAXOAUTb HAMMCHBIICC U HauOOJIbIIIEE
3HA4YCHUC (bYHKI_II/II/I, CTPOUTH I‘pa(bI/IKI/I MHOT'O4JICHOB C UCITIOJIb30BAHUCM allllapaTa
MaTeMaTHYCCKOI'O aHalIn3a,

peiaTh NPUKIAAHBIC 3aa4 HAa OCHOBEC MCTOAOB MAaTCMATHUYCCKOI'O aHAJIN34a,

pelaTh pauOHAJIbHBIC, ITOKA3aTCIILHEIC, norapmbMqucxne YpaBHCHHA U HCPABCHCTBA,
HUX CUCTCMBI,

COCTaBJIATH YPaBHCHHA 110 YCIIOBHUIO 3a/1a4M;

UCIOJIb30BaTh TpadudecKuii MeTo [Tl MPUOIMKEHHOTO PEUICHHs YPaBHEHHH 1
HEPaBEHCTB;

n300paxxaTh Ha KOOPAMHATHOM TJIOCKOCTH MHOKECTBA PELIEHUI MPOCTEUIINX
YPaBHEHUU U UX CUCTEM;

CTPOUTH U UCCIEAOBATh MPOCTEUIINE MATEMATUYECKHA MOJENH B MPAKTUYECKOM
JIeATECIIbHOCTH;

peliaTh IpocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M Tiepedopa, ¢ UCMOIb30BaHUEM
W3BECTHBIX (HOpPMYIT;

BBIUUCIIATH B U3BCCTHBIX CIIYUAsAX BEPOATHOCTU CO6BITHﬁ;
HCIIOJIB30BaTh HpI/IO6peTéHHBIC SHaHUA IJId aHAJIM3a PCaJIbHBIX YHCIOBBIX JAHHBIX;

pacro3HaBaTh Ha YepTeKax U MOJEINAX MPOCTPAHCTBEHHBIE ()OPMBI, COOTHOCHUTD
TpEXMEpPHBIE 0OBEKTHI C UX ONMHUCAHUEM, H300paKEHUEM;

OMMUCBIBATH B3AUMHOC PACIIOJIOKCHUC MTPSIMBIX U HHOCKOCTCﬁ;

pemaTh MIAHUMETPUYECKUE U TTPOCTENIIINE CTEPEOMETPUUECKHUE 3aa4l HAa HAX0XKICHUE
BEJINYMH,

IMPOBOAUTH AOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCUICHUA 3a1a4;

MOJIEJTMPOBATh HECIIOKHBIE MPAKTUUYECKHE CUTYaIlMH Ha OCHOBE M3Y4YE€HHBIX (hopmyIn u
CBOMCTB UTyp; BEIUUCIATH O0BEM U IIJIOLIA/1b TOBEPXHOCTENH MPOCTPAHCTBEHHBIX Tell
[IPU PELLIEHNUN ITPAKTUYECKUX 3a/1ad.



IleneBble OpHEHTHPBI Pe3YJIbTATOB BOCIIUTAHUS HA YPOBHE CpeHero o01ero

o0pa3oBaHusl.

esieBbIe OPHEHTHPBI

Fpamaﬂcxoe BOCIIMTAHHEC

OC03HaHHO BbIpaXKaIOLUK CBOKO POCCUHCKYIO I'PAXIAaHCKYIO PUHAJIEKHOCTb
(MIEHTUYHOCTH) B MOJUKYJIBTYPHOM, MHOTOHAIIMOHAIBHOM  MHOTOKOH()ECCHOHATEHOM
POCCUICKOM OOLIECTBE, B MUPOBOM COOOIIECTBE.

Co3zHaromuii cBO€ eIMHCTBO ¢ HapoJ oM Poccuun Kak MICTOYHMKOM BJIACTH U CYOBEKTOM
TBICSYEIIETHEN POCCUICKON rOCYJapCTBEHHOCTH, ¢ PoccuilckuM rocy1apcTBom,
OTBETCTBEHHOCTb 32 €r0 Pa3BUTHE B HACTOSIIEM U OyIyllleM Ha OCHOBE UCTOPHUUECKOIO
MPOCBEIIEHUS, CPOPMUPOBAHHOTO POCCUICKOTO HAIIMOHATHHOT'O HCTOPUIECKOTO
CO3HAHUA.

[TposBrsromKiA TOTOBHOCTH K 3amuTe POMHBI, CIIOCOOHBIN apryMEHTHPOBAHHO
OTCTAWBATh CYBEPEHUTET U TOCTOMHCTBO Hapojia Poccuu n Poccuiickoro rocyaapcersa,
COXpAaHSATh U 3aILMIIATh UCTOPUYECKYIO IIPaBLy.

OpueHTHpOBaHHBIN HA AKTUBHOE IPAKJAHCKOE YUacTHE Ha OCHOBE YBa)KEHMsI 3aKOHA U
MpaBoIOPsIIKa, IPaB U CBOOO COTpak/IaH.

OC03HaHHO U AESTENbHO BHIPAXKAIOIIUNA HENPUITHE 00N JTUCKPUMHUHALIMH 110
COLIMAJIbHBIM, HALIMOHAJIbHBIM, PACOBBIM, PEJIMTUO3HBIM MIPU3HAKAM, IPOSIBJICHUN
JKCTPEMU3MA, TEPPOPHU3MA, KOPPYIILIUH, AHTUTOCYJAPCTBEHHON JEATEIbHOCTH.

OO6magaroniii ONMBITOM TPAXKIAHCKOW COIMAIBHO 3HAYUMOU IEATEIbHOCTH (B
YYEHUYECKOM CaMOYIIPABICHUH, BOJIOHTEPCKOM JABUKEHUH, IKOJIOTHYECKUX, BOCHHO-
MaTPUOTHUYECKHUX U Ap. O0bEIUHEHUAX, AKIUAX, TPOrPAMMax).

Hanl/IOTI/I‘IeCKOE BOCIIMTAHHC

BeIpaxaromuii CBOXO HAIMOHAJIBHYIO, STHUYECKYIO IIPUHAJJIEKHOCTb, IPUBEPKEHHOCTD
K POJHOM KyJIbTYpE, JTI000Bb K CBOEMY Hapoay.

Co3Haromui MpUYacTHOCTh K MHOTOHALMOHAIbHOMY Hapoay Poccuiickoit denepannu,
Poccuiickomy OTedecTBy, pOCCUICKYIO KYJIBTYPHYIO HICHTHYHOCTb.

[TposBisArOIINi AESTEIBHOE LIECHHOCTHOE OTHOIIEHHE K HICTOPUUYECKOMY U KYJIbTYPHOMY
HACJIEIUIO CBOETO U IPYyTUX HapoaoB Poccun, TpaauuusaM, npa3aHUKaM, MaMsITHAKaM
HapOoJ0B, IPOKUBAIOIINX B POAHOM cTpaHe — Poccun.

[IposiBrsitomInii yBaXKEeHUE K COOTEUECTBEHHUKAM, IIPOKUBAIOLIUM 32 PyOEKOM,
MOICPKUBAIOIINI UX MIPaBa, 3AIIUTY UX HHTEPECOB B COXPAHEHUU POCCUUCKON
KYJbTYPHOU UJEHTUYHOCTH.

J/lyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

[IposiBisitomInii TPUBEPKEHHOCTH TPAAUIIMOHHBIM IyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM,
KyJIbType HaponoB Poccuu ¢ yauéToM MUPOBO33PEHUECKOTO, HALTMOHAIBHOTO,
KOH()ECCHOHAILHOTO CAaMOOTIPE/ICIICHHUS.

JIelCTBYIOIMINI U OLICHUBAIOIINM CBOE MTOBENCHUE U MTOCTYIIKH, ITOBEICHUE U TOCTYIIKU
JIPYTHX JIOJEU C MO3ULUN TPAAULIMOHHBIX POCCUMCKUX YXOBHO-HPABCTBEHHBIX
LIECHHOCTEN U HOPM C OCO3HAHUEM MOCIIEICTBUIN MOCTYIIKOB, JEATEIIBHO BhIPAXKAIOIIHI
HENPUATUE AHTUTYMAHHBIX U ACOLUAJIBHBIX ITOCTYIIKOB, TOBEACHUS, IPOTUBOPEYALLINX

O9THUM LHCHHOCTAIM.




[TposiBisiromnii yBaXxeHHe K KHU3HU U JOCTOMHCTBY Ka)JI0T0 YeJIOBEKa, CBOOO/IE
MHPOBO33PEHUYECKOTO BEIOOPA U CaMOOIpeIeTICHUS, K IPEICTABUTEINSAM Pa3INIHbIX
STHUYECKUX TPy, peuruii Hapo1oB Poccnu, nx HaMOHaIbHOMY JOCTOMHCTBY U
PENUTHO3HBIM YyBCTBAM C YYETOM COOIOICHHUSI KOHCTUTYIIMOHHBIX TIPAaB U CBOOO/] BCEX
IPaKJIaH.

IToHMMAIOIMI U 1EATEIBHO BBIPAKAIOIINM LIECHHOCTh MEKHALMOHAJIBHOTO,
MEKPETUTHO3HOTO COTIacus JItoiei, HapoaoB B Poccuu, criocoOHBIM BeCTH THUANOT C
JIIOJIBMU Pa3HBIX HAIMOHAJIBbHOCTEM, OTHOLIEHUS K PEJIUIMU U PEITUTHO3HON
HNPUHAAICKHOCTH, HAXOJUTH OOIIHE LENU U COTPYIHUYATE AT UX TOCTHKCHHS.

OpueHTUPOBaHHbBINA HAa CO3JJaHUE YCTOMYMBOM CEMbU HA OCHOBE POCCUMCKUX
TPaJAULIMOHHBIX CEMEMHBIX LIEHHOCTEH; MOHUMaHUs Opaka Kak COr03a MY>KYHHBI U
YKEHUIUHBI 7151 CO3[JaHUs CEMbH, POKICHHUS U BOCIIMTAHUSA B CEMbE JIETEH; HENPUATHUS
HaCUJIUS B CEMbE, YX0/1a OT POAUTENBCKON OTBETCTBEHHOCTH.

O6unagarouinii copMUPOBAHHBIMU MPEACTABICHUSIMHU O LICHHOCTH U 3HAYEHUU B
OTEYECTBEHHOU U MUPOBOM KYJIBTYpE A3BIKOB U JIUTEPATYPBI HapoaoB Poccun,
JEMOHCTPUPYIOLINK YCTOMYMBBIM MHTEPEC K UTEHHIO KaK CPEICTBY ITO3HAHMS
OTEYECTBEHHON U MUPOBOU IyXOBHOU KYJIBTYPHI.

JCTEeTHYECKOE BOCMIUTAHUE

BeIpaxaromuii NIOHUMaHUE LEHHOCTU OTE€YECTBEHHOTO U MUPOBOI'0 UCKYCCTBA,
POCCUICKOr0 U MUPOBOT'O XYI0KECTBEHHOI'O HACIEIU.

[TposiBisArOIINI BOCIPUUMYUBOCTD K Pa3HbIM BUJaM HCKYCCTBA, IOHUMAaHHE
SMOLMOHAIBHOTO BO3JAEHUCTBHS UCKYCCTBA, €r0 BIIMSAHUSA HA NIOBEIACHUE JIIOACH, YMEIOIINI
KPUTHUYECKHU OLIEHUBATD TO BIUSHUE.

[IposBIIAIOIINI TOHUMAHKUE XYJOKECTBEHHOM KYJIbTYphI KaK CPEICTBa KOMMYHHUKALUU U
CaMOBBIPa)KEHUSI B COBPEMEHHOM OOIIECTBE, 3HAUEHUsI HPAaBCTBEHHBIX HOPM, LIEHHOCTEH,
TpaguLMii B HCKYCCTBE.

OpueHTHPOBaHHBIN HA OCO3HAHHOE TBOPYECKOE CaMOBBIPAXKEHHE, PEATTN3ALIHIO
TBOPYECKHUX CIIOCOOHOCTEH B pa3HbIX BHJIaX UCKYCCTBA C YIETOM POCCUHCKUX
TPaIUIIMOHHBIX TyXOBHBIX U HPABCTBEHHBIX [IEHHOCTEH, Ha 3CTETUYECKOE 00yCTPONHCTBO
COOCTBEHHOTO OBITA.

dusnyeckoe BOCHUTaHNE, POPMUPOBAHUE KYJILTYPHI 310POBbS U
IMOLHOHAIBHOTIO 0J1aronoJIyYust

[ToHMMaromMii ¥ BBIPAXAOIIKUNA B IPAKTUYECKOMN JESITEIBHOCTA LIEHHOCTD KU3HH,
3/10pOBbs U OE30MMACHOCTH, 3HAUECHUE JIMYHBIX YCUJIMN B COXPAHEHUU U YKPETIJICHUN
CBOETO 37I0POBbsI U 3/I0POBbsI IPYTUX JIOCH.

Colmronaroiuii mpaBuiia JUYHON U 00IIECTBEHHOM 0€301MacHOCTH, B TOM YHCIIE
0€301MacHOTO TIOBEICHUsT B MH(OPMAIIMOHHOMN Cpeie.

Bripaxaromuii Ha MpaKTHKE YCTaHOBKY Ha 370POBBI 00pa3 KU3HHU (310pOBOE
MUTaHUE, COOJTIO/ICHNE TUTUEHBI, PEKUM 3aHATHN U OTIBIXA, PETYISPHYI0 (PHU3UIECKYIO
aKTUBHOCTh), CTPEMJICHHE K (PU3NUECKOMY COBEPIICHCTBOBAHUIO, COOJIIOIAIONINIA 1
MpoIaraHAupyoIui 6e30nacHbIi U 370pOBBIA 00pa3 KU3HU.

[IposiBisitomnii cO3HATENIbHOE U 0OOCHOBAaHHOE HEMPUITHE BPEAHBIX MPUBBIYEK
(KypeHusi, ynoTpeOIeHUsl aJKorosi, HAPKOTHUKOB, JTIOOBIX ()OpPM 3aBUCUMOCTEN ),




JeCTPYKTUBHOTO MOBE/ICHUS B OOIIECTBE U IIU(PPOBOM Cpesie, HOHMMaHKUE UX Bpeaa IJis
(M3MYECKOTO U TICUXUYECKOTO 3/I0POBbSL.

JIeMOHCTpHUPYIOUINI HABBIKH PE(ICKCUU CBOETO COCTOSHUS ((hU3HUECKOTro,
SMOIMOHATBHOTO, ICUXOJIOTHYECKOT0), COCTOSIHUS IPYTUX JIOJEH C TOUKHU 3PCHHUS
0€30MMacCHOCTH, CO3HATEIHHOTO YIPABICHUS CBOMM SMOIIMOHAIIEHBIM COCTOSIHUEM,
pa3BUBAIONINI CIOCOOHOCTHU aIalITUPOBATHCSA K CTPECCOBBIM CUTYalUsIM B OOIICHUH, B
pa3HBIX KOJUIEKTUBAX, K MEHSIOIIUMCS YCIOBUAM (COIHATBbHBIM, HH(POPMAIMOHHBIM,
IPUPOIHBIM).

TpyaoBoe BocnuTanue

YBaxarommii Tpy 1, pe3yabTaThl TpyAa, TPYJAOBBIC U TPOGECCUOHATBLHBIC JOCTHKEHUS
CBOHMX 3€MJISIKOB, X BKJIAJl B Pa3BHTHE CBOETO TIOCEJICHUS, Kpasi, CTPaHbI, TPYIOBEIC
JOCTH>KEHHSI POCCUMCKOTO HAapOoAa.

[TposBisiFoINi CIIOCOOHOCTH K TBOPYECKOMY CO3HIATEIFHOMY COIMATIBHO 3HAYNMOMY
TPYAY B HOCTYIHBIX IO BO3PACTY COIHALHO-TPYAOBBIX POJISX, B TOM YHCIIC
MpEeANPUHUMATEIILCKON ACSITEILHOCTH B YCIIOBUSAX CAMO3aHITOCTH HJIM HAEMHOTO TPY/a.

Y4acTByOMUI B COIMAILHO 3HAYUMOH TPYIOBOH EATEILHOCTH Pa3HOTO BU/IA B
ceMbe, 00111e00pa3oBaTeIbHON OpraHU3allui, CBOCH MECTHOCTH, B TOM YHUCIIC
OIIAYMBACMOM TPYJE B KAHUKYJISIPHBIE TIEPUOJIBI, C YIETOM COOJFOICHHS
3aKOHOATENHCTBA.

Bripakaromuii 0CO3HaHHYIO TOTOBHOCTH K TIOJTYYCHHIO MTPO(HECCHOHAITEHOTO
00pa3oBaHus, K HEIIPEPHIBHOMY 00pa30BaHUIO B TCUCHHE KH3HHU KaK YCIOBHUIO YCIEITHOM
po¢eCCHOHANTBHON U OOIIECTBEHHOMN ACATEIPHOCTH.

[Tornmarommii cenuuKy TPyIOBOU ACATEIBHOCTH, PETYIUPOBAHHS TPYAOBBIX
OTHOIIIEHHA, CaM0O00pa30BaHus U MPO(ecCHOHATBHON CaMOTIOATOTOBKHY B
WHPOPMAIIMOHHOM BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIN YUUTHCS U TPYIUTHCS B
COBPEMEHHOM OO0ILIECTBE.

OpueHTHPOBaHHBIN HA OCO3HAHHBIN BHIOOP CEephl TPYAOBOH, MPOodeCcCHOHATHHOMI
JESITEIIHBHOCTH B POCCHUICKOM OOIIECTBE C YIETOM JIMYHBIX JKU3HECHHBIX TTAHOB,
moTpeOHOCTEH CBOEH CeMbH, 00IIEeCTRA.

IKO0JIOrHIecKOe BOCIINTAHUE

JleMOHCTpUpYIONINii B TOBEICHUU COPMUPOBAHHOCTH IKOJIOTUIECKON KYIbTYpHI Ha
OCHOBE MOHUMAaHUs BIUSHUS COLMAIBHO-I)KOHOMUYECKHUX MTPOLIECCOB HA MPUPOY, B TOM
YHClie Ha rI100albHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEHCTBUS B IPUPOJAHOMN Cpee.

Bripakatoiuii nesiTeIbHOE HENPUATHE IEUCTBUM, MPUHOCSIIUX BPE IPUPOJIE.

[IpuMeHsAronMi 3HaHNS €CTECTBEHHBIX U COLMAIBHBIX HAYK JUISl PA3yMHOTO,
OepexIIMBOTrO MPUPOIONOIB30BaHUS B OBITY, 00IIECTBEHHOM IPOCTPAHCTRBE.

MMeromui 1 pa3BUBAIOLIUHI OIBIT HKOJIOTUYECKH HANPABICHHOU, IPUPOJOOXPAHHOM,
pecypcocOeperarorieit AesTeIbHOCTH, yYaCTBYIOUIHI B €ro MpUOOPEeTEHUH IPYTUMU
JIIOJIBMH.

HeHHOCTl/l HAYYHOI'0 IMO3HAHUA

JlesTenbHO BRIpAKAIOIIHIA ITO3HABATEIIHLHBIC HHTEPECHI B PA3HBIX MPEAMETHBIX
00JacTsAX ¢ yu€TOM CBOUX HHTEPECOB, CITIOCOOHOCTEMN, JOCTHXKECHUM.




Ob6namaromuii MpecTaBIeHUEM O COBPEMEHHOM HayuYHOW KapTUHE MHPA, TOCTH)KEHUAX

HAYKH U TEXHUKH, apTyMEHTUPOBAHHO BBIPAKAIOIINI MOHMMAaHUE 3HAUCHHS HAYKH B
KHU3HU POCCUUCKOTO 00IIeCcTBa, 00ecIeyeHNH ero 0€30MacHOCTH, TYMaHUTapPHOM,
COLMATEHO-9KOHOMUYECKOM pa3BUTUU Poccum.

JleMOHCTPUPYIOMINI HABBIKH KPUTHYECKOTO MBIIIICHHUS, ONPEIEIICHUS JIOCTOBEPHOM
Hay4HOU MH(OpPMAIIMU ¥ KPUTUKHA aHTUHAYYHBIX MTPEACTABICHHH.

PazBuBarommii 1 NPUMEHSIONIMN HABBIKM HAOIOICHHSI, HAKOTUICHHSI U
cHCTeMaTu3aly (PaKToB, OCMBICIICHHUS ONbITA B €CTECTBEHHOHAYYHOI U TyMaHUTAPHOM

00J1acTsIX IIO3HaHu:I, I/ICCHGZ[OBaTeHBCKOﬁ JACATCIBHOCTH.

IlnanupoBaHue MepONPUATHII BOCIIMTATEIbHOH Pa00ThI 1O NMpeMeTy.
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IIpenmeTHble pe3yJibTaThbl 00yUeHHsI 00y4YAIOMIMXCH OIEHUBAIOTCS coryacHo [lonoxeHuro
«O0 OLIEHOYHOM AEATENPHOCTU 00YYaIOIUXCsl OCHOBHOT'O OOILEro U CPEIHETO OOILEro
obpazoBanus no ®PI'OC MBOY «I'umnazus Ne8» r.I'mazoBa YP».



IIpumepHBIe KOHTPOJIbHBIE PA00OTHI

[IpuMepHBbIE KOHTPOJBHBIE PabOTHl MOATrOTOBIECHBI B cooTBeTcTBHM ¢ PI'OC mms 6a30BOro
YPOBHSI U3Y4EHUS

BapuaHTbl KOHTPOJIBHBIX PabOT BBHICTPOEHBI IO CXeMe: 3aJaHHsI 0043aTeIbHOT0 MUHUMYMA — JI0
IIEPBOI1 UePTHI, 3a1aHUS CPEAHETO YPOBHSI — 10 BTOPOM YePThl, 3aaHNUS CII0)KHOTO YPOBHS — [1OCTIE
BTOPOU YEPTBHL.

3a BBIIOJIHEHHE OOS3aTENBLHOTO YPOBHS paboTa ydYalmIuxcs OIEHUBACTCS OLEGHKOW «3»
(YAOBIETBOPUTENBHO); 3a YCIICIIHOE BBIIIOJIHEHUE 3a/IaHui 00513aTEIBHOTO YPOBHS M OJIHOTO U3
3a/IaHUI TIOCIIE YEPTHI — «4» (XOPOILII0); 32 YCIEIIHOE BHIMOTHEHUE 33/IaHUN BCEX YPOBHEH — «5»
(oTinuHO). JlomyckaeTcsi HEBBIIOIHEHUE OJHOTO 33/1aHUs 0053aTeIbHON YaCTH, OLIEHKA [IPH ATOM
HE CHUXKAETCS.

B 3aBucMMOCTH OT CTENeHH YCBOCHHs y4eOHOr0 MaTepuaja BO3MOXKHO YCIOKHEHHE WU
YIIPOIIEHUE YPOBHSA KOHTPOJBHBIX pabOT. YTPOIICHHbIE BAPHAHTHI KOHTPOJIBHBIX paboT MOTYT
OBITH PEATIOKEHBI YYaITHMCS, TPOITYCTUBIINM OOJIBIIOE KOJIMYECTBO YPOKOB IO YBAKUTEILHON
npuyrHe (00JIe3Hb, JI€YeHHE B JICUCOHO-TPOPUIAKTHUECKUX YUPEKIACHUSAX, BBIE3] Ha
OJIMMITHA/IBI, KOHKYPCBI, COPEBHOBAHH, COOPHI IO MOJATrOTOBKE K OJMMITHAIaM, KOHKypcaM H
COPEBHOBAHMSIM H T.J.). Y CIO)KHEHNE KOHTPOJIBHON pabOThI MOXKET OBITh B TOM CIIy4ae, €CI BCE
y4aIruxcsl YCBOMJIM Y4eOHBI MaTepuall Ha ypoBHE Bblle 0a3oBoro. Taxoke Oojiee yCHenHbIM
YUYaIIUMCS] MOTYT OBITh TTPEIOKEHBI JOMOTHUTEIbHBIE 3a/1aHUS, KOTOPBIE OLIEHUBAIOTCS BTOPOU
OLICHKOH, a 32 UX HEBEPHOE BHIITOJHEHUE OIIEHKA 32 KOHTPOJIbHYIO pabOTy HE CHUXKACTCS.

Konumponvnas paboma Nel «Kopenw N-o0ii cmenenu»



Bapmnanr 1

. Beruucaure:

a) $~100000;

6) {1296;

B) —§0,000064 + ¥-1331.
. Pacrionosxure umcia B nopsaake youisanua: ¥31; +10; $/666.
. ITocTpoiiTe rpadHk QYHKITAU:

a)y=3Yx -2 +1;
6)y=Yx+1 -2,

. Belyuciure: \140\/1_2 - 4{‘/%.

. Haiinure 3HaYeHHe BRIDAXKEHHA

Job* - 8b° - 4256b* + Y2401 npu b= T - 3.

. Pemute ypaBHenue {{x — 2 =—x + 4.

Bapuanr 2

. BerupcanTe:

a) ¥-4096;
6) 9/0,000064;

8) {-128 + #0,0625.

. Pacrionioskure 4mcia B IIopAjgKe BO3PACTAHHA: #E, ‘\‘fﬁ, {11.

. IlocTpoitre rpadpuk GyHKITIH:

a)y=VYx+1 - 2;
6)y=-Yx -2 + 1.
. Berumcaure: ﬁiﬁg - 2J15J§‘?.

. Haligure 3HaueHUe BHIPAKeHUA
J25a% + Y64a® - Y16a* - ¥676 mpu a = Y26 - 3.

. Pemure ypaBHenue ¥Yx + 2 = —x — 4.

Konmponvnaa paboma Ne2 no meme



«Cmenennas u noxazameavbHasa QYHKyuu»

BapuanTt 1
. Berumcaure:
a) 5%
2\",
o) (3) 5
1 1
B) 325 — 642;

1 1 2
r) (8- 25)9 + 3. 2% + 29),

. IlocTpoiiTe rpaduk GyHKIHHA:
1

a)y=x3 - 3;
6) y = 3°°1.

. Pemmure ypaBHeHnue:

. Pemure HEepaBeHCTBO (—)s(x_%l < (ﬁu)ﬂ.

a)ﬁ-35”=%;
6)9°+6-31'-15=0
2

7 49

. CocraBeTe ypaBHeHHe KacaTeJbHON K rpaduky QYHKIUU

2
y = gx"’ - x° B Touke x = 1,

(%) ,ecaa x = 0;

Yx +1, ectm x < 0.

HMana pyrruusa y = f(x), rae f(x) =

a) Beruucaure: f(-1), f(3).

6) ITocTpoiiTe rpadux GYHKIINH,

B) Haiigure ob6acTh sHaueHWH QYyHKIIHH.

r) BeisicHUTe, IpH KaKHMX 3HAYEeHMAX IIapaMeTpa d YpaBHeHHE
f(x) = a umeeT gBa KODHA.



Bapuant 2

. Beruucaure:
a) 3

6 (2 ;
B) 270 + d9%;

2 2 4
r) (1+5%)1 -5°% + 53%).
. ITocTpoiiTe rpadmk GyHKIIHH:

a)y = (.x+1)%;

6)y=(3) +1.

. Peumnre ypaBHeHue:

8) V2 -2 = 2

6) 4*+ 2**? - 12 = 0.

xi+ 2x 16-x
. PeurvTe HepaBeHCTBO (3) > (—) .

. Haligute Haubosbinee U HaUMeHbIIee 3HAYeHUA QYHKIHH

2
y= %x?’ - %:ﬁ Ha orpeske [0; 8].

I o ) fx) 3 -2, ectm x < 0
. Jana dyaxkoua y = f(x), rae f(x) =
—Yx +1, ectu x > 0.

a) Beryucaure: f(—2), f(7).

6) ITocTpoiiTe rpaduK QYHKIHA.

B) Hafigure 061acTh 3HaAUEHUH QYHKI[HHA.

r) BeisicHuTe, IpH KaKUX 3HAUCHHAX NapaMeTpa 4 VpaBHeHHe
f(x) = a uMeeT ABa KOpHA.



Koumponvnas paboma Ne3 no meme «Iocapughpmuueckan gpynkuyusn»

Bapuanr 1

1. Beiuuciaure:
a) logg (644}5 );

6) 25' o810,

2. ITocTpoiiTe rpaduK GYHKITHH:
a) y = log, x + 2;
2

6) y = log, x°.

3. Pemiute ypagHeHMe:
a) log,(x + 3) = 2 — log, (2x + 1);
6) logix — 2log,(3x) -1 =0.

4. Pemute HepaBeHCTBO log, x < 11 — x.

5. Pemure ypaBHenne 100'¢°* — 8x'8* = 20,

BapuanT 2

1. Beiaucaure:

a) log,(32¥16);

6) 36' &2,
2. IMocTpoiiTe rpaduK QYHKIIUA:

a) y = log,(x — 3);

3
6) y = log, x°.

3. PemiuTe ypaBHeHHE:
a) log;(2x — 5) + log; (2x — 3) = 1;
6) lgZx + 41g (10x) = 1.

4. Pemnre HepapencTso log, x > x — 6.
5

4 2
5. Pemure ypaBHeHHe x°%* — 3°F* = 6,



Koumponvnan paboma Ned no meme «/Iocapugpmuuecxkasn pynxkyusn»

Bapuanr 1

1. Pemnre HepaBeHcTBO log, (x + 3) > -2.
2
2, HUccaenyiite GyHKIHIO ¥ = e*(2x + 3) HA MOHOTOHHOCTD M 9KCT-
PeMyMbl.

3. HanummuTre ypaBHeHHe KacaTeJbHON K rpaduky QYHKOUH
y = In (ex) B Touke x = 1.

4. Pemrure ypasHenue log, x* + log, 5 + 3 = 0.

5. Pemnre cucTeMy ypaBHeHHH

l '# = 22x-5
(9) =

log, (By + 8x — 3) = log,lg 10000 + log,, x°.

Bapuant 2

1. Pemnre HepaBeHcTBO log, (x + 5) = —1.
3

2. Uccanenyiite pyHKOUIO y = €* (3x — 2) HA MOHOTOHHOCTb M 9KCT-
peMyMBEL.

3. Hanumure ypaBHeHHe KacaTeJbHOM K rpaduky GpyHKIHH
y =In(2x — 5) B Touke x = 3.

4. Pemute ypaBuenue log, 2 — 1 = 4 log, Jx.

5. PermmuTe cucTeMy YpaBHeHHI
&) -+
25 ’
log, (4y + 6x — 12) = lglog,1024 + log,; x®.



Koumponvnas paboma Ne5 no meme «llepsoodpasnas u unmezpany
Bapuant 1

1. [oxaxure, uto QyHKnud y = 4x° + 2 sin 2x — % — b ABnAercs

nepBooGpasHoil Ana dyHEknuu y = 36x° + 4 cos 2x + %

2. Insa panHoit Gyuknuu y = 4 cos 2x — 3 sin x HaliguTe TY nNepso-
obpa3Hyo, rpapuMK KOTOpPOIl IMPOXOAHMT Yepe3 3aJaHHYI TOYKY
A(—m; 0).

3. BuluMcauTe HHTErpa:

2

a) \4x®dx;

6) \ 2sin 4x dx.

(=1 I T L I

4. Brruucnure miouians GuUrypsl, orpaHHYeHHON THHUAME
y=x*-4x+5,y=x+ 1.

5. HaBecTHO, uTo pyHKIHA y = F(x) — nepBoobGpasHasa nad GyHK-

nuu y = (x° — 9x)Jx — 2. Hcenenyiire dynknuio y = F(x) na
MOHOTOHHOCTh ¥ 3KCTPEMYMEI.



BapuanT 2

1. Tokaxure, uTo QyHKIuA y = -3x2 + 2tgx + v-x +5lnx -7

fABJIAeTCA NepBOOOPA3HOM ANA PYHKIMH
2 1 5
cos’x 9J_x X’

2. Ina pannoit pyHKuuu y = -2 cos x + 5 sin 2x nadfigure Ty nepso-
obpasHylo, rpaMK KOTOpPOH NIPOXOAUT uepe3 3aJaHHYIO TOUKY
T. 5

A (E 2)'

y=-24x" + +

3. Brruucaure uHTErpa:

a)

6x% dx;

4 cos 2x dx.

=
—

EE T T LT T B X

4. BeraucauTe miaomanb GUrypsl, orpaHHYeHHON JHHUAMH
y=—xz+3x+4,y/=x+1.

5. UsBecTHO, uTo hyHKIUA y = F(x) — mepBoobGpasHasn .z:ﬁm GyHK-

mun y = (x° — 16x)vx — 3. Uccnenyitre pyaknuio y = F(x) Ha
MOHOTOHHOCTh ¥ 9KCTPEMYMEI.

Konmponvnaa pavoma Neb
«Inemenmol Mamemamuieckoil CmamucmuKu,
KOMOUHAMOPUKU U Meopuu 6epoasmnocmeit»

BapuanT 1

1. B xay6e 25 cmopremeHoB. CKOMBKMME cITocoGaMH M3 HEX MOXKHO
COCTABHUTH KOMAHAY M3 YeTHIpeX YeJIOBEK JJIfl YYaCTHd B YeThl-
pexaTanHoH acradeTre ¢ ydeToM Iopsaaxa npobera aramnoe?

2. CKONBKO TpeX3HAYHBIX YHCEJ MOXXHO COCTABUTH M3 nudp 1, 2,
3, 4, 0 mpu ycJOBHH, 4TO Kaxkaasa mudpa MOKeT BCTPETHTHCH
B 3allMCH YHCJIA JIMIIbL OAUH pas?

3. Pemure ypasuenue A’ , — Ci = 98.

5
2 1
4, Hanumure pasjoxeHue cTeneHH OMHOMA (2x - ;) .

5. U3 xosoasl B 36 KapT BEITACKMBAIOT gBe KapTel. KakoBa Bepo-
ATHOCTH M3BJIeYb IIPHA 3TOM KapThl OAMHAKOBON MacTu?

6. Ha npsaMoii B3saTel 6 Touex, a HA mapajselbHONl el mpAMoi —
7 Touek. CKOJIBKO CYLIeCTBYeT TPeyroJbHUKOB, BEPIIMHAMHA KO-
TOPBIX ABJAIOTCA JaHHBIE TOYKH?



Bapnant 2

1. CroaskuMH crocofaMM MOJKHO COCTABHMTE TPEXIBETHHIH ITOJIO0-
caTelii Jar, eciiM MMeeTCs TKAHb IATH PAa3JIMYHEIX IIBETOB?

2, CKOJNBKO Pas/IHYHEIX TPEX3HAYHLIX YHCEJ MOIKHO COCTABHTL H3
mudp 1, 2, 3 opu yeaosuu, uTo HAGPEI MOTYT IIOBTOPATHCA?

3. Pemmute ypasuenne A? — 6C7 % = 0.

6
2, 1
4. HanumuTe pasjioyKeHHe CTeneHW OMHOMa (3x + ;) .

5. Hs Komoxmer B 36 KapT BEITACKHBAIOT TPH KapThl. KakoBa Bepo-
ATHOCTH TOrO, YTO BCE OHU TY3HI?

6. CKOMBKO CYIIECTBYET TPEYroJbHHKOB, BEPIIMHLI KOTOPHIX AB-
JAITCA BEPIMMHAMH AAHHOrO BhINYKJ0ro 10-yronpHuKa?

Koumponvnasa paboma Ne7
«Ypaeuenun u nepagencmea. Cucmemol ypagHeHuii u HepageHcme»

Bapuanr 1

1. Pemure ypaBHeHHE:

a) Vo - x2(2cosx — 1) = 0;
6)lg?x + 41g 15 = 1;

B) Vdx + 12 + /12 - 8x = V28 + 8x.
2. PemuTe HepaBeHCTBO:
a) log,(3x — x2) + V3 ° < 0;
2

6)3+x—-|x-1]>1;

B) % > 2log, 3.

3. PemuTe ypaBHeHHe B HeJbIX yuciaax: 12x — 5y = 4.

x+3y_4x—3y -3
4. PemnTe cucTeMy ypaBHEeHHUH { X — 3y x + 3y
34y® — x* = 9.



Bapuaunt 2

1. Pemure ypaBHeHuUE:

a) V4 — x*(2sinx — V/3) = 0;
6) logix + log2% = 3;

B) V1,25 — x — 1,25 + x = /0,5 — 0,5x.

2. PelnuTe HEPaBEHCTBO:
a) log, (5x — x?) + B < 0;
4

6) 2 + x —|2x + 1| < -3;

B) % < 310g5\l_

3. PemnTe ypaBHeHHe B IeJbIX uncaax: S5x — 3y = 11,

yrx , 5¥"%*_¢g
4. PeniuTe cucTeMy YpaBHeHHH (¥ — X y+x
x® + y* =13.

Koumponsnas paboma No8
Koopounamul mouxku u Koopounamaul 6eKmopa

Bapmnanr 1
1. Haiinure KOOP/IMHATBI BEKTOPA AB ,ecm A(S; - 15 3), B(2; - 2; 4)

2. lanbt Bextopel 6 {3;1;-2} u C{l 4; - 3}. Haiigure |2 6 -c |
3. N300pasute cucremy koopauHaT Oxyz u moctpoiite Touky A ( 1; - 2; - 4). Haiinure paccrosiaue
OT ATOH TOYKH JI0 KOOPJIMHATHBIX MIIOCKOCTEH.

Bapmuanr 2
1. Haiigure KOOPTMHATBI BEKTOPA AB , ecu A(6; 3; - 2), B(2; 4 5)

2. Jlaubi BekTopel 6 {5;-1; 2} u C{3 2; - 4}. Haiigure | 6-2c |
3. N3obpasure cucremy koopauHat OXyz u MocTpoiiTe Touky A ( - 2; - 3; 4). Haitnure paccrosiHue
OT 9TOM TOYKH JJO KOOPJAUHATHBIX IIJIOCKOCTEN.

Koumponvnasa paboma Ne9 Memoo koopounam e npocmparncmee

Bapmuanr 1
1. Hanst Touku P (1;0; 2), H (1; \/§; 3), K(-1;0;3), M (-1; -1; 3). Haitnure yroa mexmay
Bextopamu PH u KM.




. Haiigute ckanspHOe pou3BeIcHNE 6 ( a- 2 ;), eciu | a | =2, | 6 | =4, a yroj Mexmay
BEKTOpaMu a u 6 paBeH 135°.

. Jumna pedpa kyoa ABCDA1B1C1D1 paBna 2 a, Touka P — cepenuna orpeska BC. Haiigure:
a) paccTosiHUE MEXy cepeanHamu oTpe3koB B1D u AP;
0) yros mexny npsambiMu B1D u AP.

. Jlan Bextop 6 { 0;2; 0}. Haiiaute MHOXecTBO Touek M, ms kotopeix OM - 6 =0, ecin O —
HAYaJio KOOPIMHAT.

Bapuant 2
. Janbr Touku E (2; 0; 1), M (3; \/§; 1), F(3;0;-1), K(3;-1; -1). Haiigute yrom mMmexmy
sekropamu EM u KF'

. Haiinure ckanspHoe nmpousBeneHue ;( a+ g), eCIIu | a |= 3, | 6 |= 2, a yroJi Mexmy
BEKTOpPaMHU au e paBeH 150°.

. Jlmuna pebpa kyba ABCDA1B1C1D1 paBna 4 a, Touka P — cepenuna orpeska DC. Haiinure:
a) paccTosiHUE MeXy cepennHaMu otpe3koB A1C u AP;

0) yron mexny npsmeiMu A1C u AP.

. aH BEKTOp 6 O, 0, -5}. Haiigure MHOXKECTBO TOUeK M, 11 KOTOPBIX OM . ¢ = 0, ecim O —
3 5
Ha4vaJIO KOOpJAHWHAT.

Konmponsnaa paboma NelO Iununop, konyc u wmap

Bapuanr 1

. OceBoe ceueHue LMUIUHIApA — KBaJpart, IUIOIIA(b OCHOBAHUS IMJIMHApA paBHA 16 T cM 2,
Haitgure nomaas NoJHOW MOBEPXHOCTH LIUIUHIPA.

. BricoTa KOHYyCa paBHa 6 cM, yroj npu BeplInHe oceBoro ceueHus paseH 120 °. Haiinure:

a) MJIOIIA/Ab CEYEHMsI KOHYCa MJIOCKOCThIO, MPOXOAIIeH yepe3 1Be 00pa3yolue, yroi
MEXy KOTOpbIMU paseH 30 °;

0) mromaab 60OKOBOM MOBEPXHOCTH KOHYCA.

Huametp mapa paseH 2 m. Uepes KoHel AMaMeTpa MPoBeIeHa INIOCKOCTh MO YIiioM 45 ° k
Hemy. Halinure juinHy nuHum nepecedenus cepbl 3TON IIOCKOCTbIO.

Bapmuanr 2

. OceBoe ceueHne LMIMHIApA — KBaJpaT, AMAroHajab KOTOporo pasHa 4 cMm. HalinuTe niomanb
MOJIHOM MMOBEPXHOCTH LWIMHIPA.

. Paguyc ocHOBaHUs KOHYca paBeH 6 cM, a 00pa3yrolas HaKJIOHEHA K IMJIOCKOCTH OCHOBAHUSI 10T
yraom 30 °. Haiinure:

a) TUIOIA/b CEYEHUsI KOHYCa INIOCKOCTBIO, MMPOXOAIeH uepes Be 00pa3youe, yroi

MeXIy KOTOpBIMH paBeH 60 °;

0) mromaab 60KOBOM MOBEPXHOCTH KOHYCA.

HuameTp mapa paBeH 4 m. Uepe3 KoHEN JuaMeTpa MpoBeIeHa IOCKOCTh noa yriioM 30 ° k
Hemy. Halinure momanp ceyeHus mapa 3TOH IIIOCKOCTHIO.



Konmponvnaa pavoma Nell Oovemvr men

Bapmuanr 1

1. B npaBuibHO# TpeyroyibHOM upamuie 60KOBbIE pedpa HaKJIOHEHbI K OCHOBAHHUIO MOJ] YIJIOM
60 °, nmuHa 60okoBOTO pedpa 8 cm. Haiimure 00beM mupamMuIb.

2. B koHyce uepe3 ero BepUIMHY 10 YIVIOM ¢ K IJIOCKOCTH OCHOBAaHHUS IIPOBE/IEHA MJIOCKOCTb,
OTCEKaloIas OT OKPYKHOCTH AyTY B 20. Pannyc ocHoBanus koHyca paBeH R. Haiigure o6bem
KOHYycCa.

3. B nupamuze, nanHo# B 3a1a4e 1, HaiinuTe paccTosiHUE MEXKIY peOpamu, JeKalluMU Ha
CKPEILMBAIOIINXCS IPAMBIX.

Bapuant 2

1. B npaBuibHOM TpeyrosibHOM NUpaMue INIOCKUH yroi Npyu BepiuHe paBeH 60 °, minHa
06okoBoro pedpa 4 cM. Halimure 06beM mupaMuIbl.

2. B konHyce uepe3 ero BepUIMHY MO YIJIOM () K IFIOCKOCTA OCHOBAHUS MIPOBEIEHA MJIOCKOCTbD,
OTCEKAIoNIas OT OKPY>KHOCTH OCHOBaHHUsI IIyr'y B o.. Bwicota koHyca paBHa h. Haiigure o0beM
KOHYCa.

3. B nmupamuze, nanHol B 3a1a4e 1, HalAMTE pacCTOSIHUE MEX/Y CKPEIIMBAOIIUMUCS pPeOpamMu.

Konmponvnaa paboma Ne 12 O6vem wmapa u nnowaow cghepot

BapuanTt 1
1. Ha paccTostHuu 8 cM OT IIeHTpa 11apa NpoBEIEHO CEUCHHE, TUaMeTp KOTOPOTo paBeH 12 cwm.
Haiiaure miomaab moBEpXHOCTH U 00BEM IIapa.
2. lnameTp mapa paBeH BbICOTE KOHYCa, 00pa3yromniast KOTOPOTO COCTABISET C TUIOCKOCTHIO
ocHoBaHus yron 60°. Haligute oTHOIIEHHE 00bEMOB KOHYCA U I1apa.

2 2 o
3. O06beM nuMHIpa paBeH 96 7CM” | momaab ero oceBoro cedeHwus - 48cm ° . Haliaure muomans
cdepbl, ONTMCAaHHOW OKOJIO IIUITUH/PA.

Bapuanr 2
1. lnameTp ceueHus 1apa, yIajJeHHOro OT LIeHTpa mapa Ha 12 cm, pasen 10 cm.  Haiinure
IUIONIA/Ib TOBEPXHOCTU M 00bEM HIapa.
2. lnameTp mapa paBeH BbICOTE KOHYCa, 00pa3yroliast KOTOPOro COCTABISAET C MIIOCKOCTHIO
ocHoBaHwus yrou 30°. Haliqute oTHOIIEHHE 00HEMOB KOHYCA | IIapa.
3. JlnameTp 1mapa paBeH BbICOTE LIUIMHAPA, OCEBOE CEUEHHE KOTOpOro — kBaapar. Haitnure
OTHOIIeHHE 00BEMOB LIMJIUHAPA U 1Iapa.



