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HosicHUuTEIbHASA 32N CKA
Pabouast mporpamma ydebHoro mpeamera (maremartuka) 10-11  kjaccel cocraBiieHa Ha
ocHoBe DenepanibHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa CpPEIHEro OOIIero
o0OpazoBaHwUs.
YriyOneHHbI YpOBEHB CIIOCOOCTBYET MOJIYICHHUIO 0O0Pa30BaHMs B COOTBETCTBUU CO CKIOHHOCTSIMH
U IOTPEOHOCTSIMH yJalluxcsi, 00eceuynBaeT X OpUEHTAIMIO U camooIpenenenue. M3yuenue kypca
MaTEeMaTHKU Ha YrIyOJEHHOM YpOBHE CTaBHT CBOCH IIENIBIO 3aBepiieHUuEe (OPMUPOBAHUS CHCTEMBI
MaTeMaTHYeCKUX 3HAHUM KaK OCHOBBI JJIsl POJODKEHUS MaTeMaTHUYeCKOro 00pa30BaHus B CUCTEME
npodeccnoHanbHOM ~ TOATOTOBKH.  OTKpBIBa€T  JOTOJTHHUTENBHBIE  BO3MOXKHOCTH  JUIS
COBEpIICHCTBOBAHUS HHTEJUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW BBIMYCKHHKOB, Pa3BUTHUSA
MCCJICIOBATEIILCKUX YMEHU U HaBBIKOB, (DOPMUPOBAHUS KYIbTYPHl MBIIIUICHUSI 1 MATEMATHUECKOTO
S3BIKA.
W3ydeHue Kkypca MaTeMaTHUKW HAIPaBJICHO Ha TOCTHKEHHUE CIEAYIOUINX 1ese:
® OBJIAJICHUE CHUCTEMOW MAaTEMaTUYECKUX IIOHATHUM, 3aKOHOB M METOJIOB, H3Y4aeMbIX B
npeenax OCHOBHOW 00pa3oBaTENbHOM MpOrpaMMBbl CpeaHero o0mero o0pa3oBaHMUS,
YCTaHOBJICHHE JIOTUYECKON CBSA3H MEXKAY HUMU;
® OCO3HaHUE U OOBSICHEHUE POJIM MATEeMaTHUKU B OMUCAHWU M HMCCIICIOBAHUU IPOIIECCOB M
SIBJICHH; TIPEJICTABIIEHUE O MATEMaTHIECKOM MOJICTUPOBAHUU M €T0 BO3MOKHOCTSIX;
® OBJAJICHHE MAaTEMAaTHYECKONH TEPMHUHOJIOTHEH U CUMBOJIMKON, HAyalbHBIMU MOHSITUSIMHU
JIOTUKU ¥ MPUHIUIIAMH MaTEMaTHYeCKOro J0Ka3aTelIbCTBA; CAMOCTOSTEILHOTO MPOBEICHUS
JTIOKa3aTeNIbHBIX PACCYKICHHUI B XOJI€ peIlIeHUs 3a/1a4;
® BBINIOJIHEHWE TOYHBIX W MPHOIMKEHHBIX BBIYHMCICHHE M MpeoOpa3oBaHUM BBIPAKCHHIA,
pellieHrne YpaBHEHHMI U HEPaBEHCTB; peIllleHHWEe TEKCTOBBIX 3ajay; MCCleA0BaHUE (PYHKIIMIA,
MOCTPOEHHE HX TPAPUKOB; OILEHKA BEPOSTHOCTH HACTYIUJICHUS COOBITHMM B TMPOCTEHIINX
CUTYaIUsX;
® U300paKEHUE TUIOCKMX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTYp , UX KOMOWHAIIUK;
YTEHUE TEOMETPUUYECKUX YEepTEKeW; OmucaHue W OOOCHOBaHME CBOWCTB GUTYyp U
OTHONICHUI MEX1y HUMH,
® CHOCOOHOCTh MPUMEHATH MPUOOPETCHHBIC 3HAHWUSA M YMEHHS [UJIs PEHIeHHs 3a1ad, B TOM
YuUCIIe 3a7a4 MPAaKTUUECKOr0 XapakTepa U 3a7a4 U3 CMEKHBIX yUeOHBIX MPEAMETOB.
® CTaHOBJICHHME MOTHUBALIMM K TOCIEIYIOUIEMY H3yYEHUIO MAaTE€MAaTUKH, €CTECTBEHHBIX H
TEXHUYECKUX  JIUCUMIUIMH B  YYPEKIEHUAX CHUCTEMBl CPEIHETO0 U  BBICIIETO
poeCCHOHAIBHOTO 00pa30BaHus U ISl CaMOOOPa30BaHNS;
® T[OHUMAaHHWE U yMEHHE OOBSCHUTH MPUYUHBI BBEACHHUS aOCTPaKIMi TPH IMOCTPOCHUU
MaTeMaTHYECKUX TEOPHiA;
® OCO3HAaHWE W BBIABICHHE CTPYKTYPHl JIOKa3aTECIbHBIX PACCYXKICHUU, JIOTUYECKU
000CHOBaHUS JOKA3aTeNbCTB, OCMBICICHUE TIPOOIEMBI COOTBETCTBHUS JIETyKTUBHBIX
BBIBOJIOB OTBJICYCHHBIX TEOPUH U pealbHON KU3HH,
® OBJIAJICHUEC OCHOBHBIMH TOHSATHUSMH, HACSIMH M METOJAAMH MAaTeMaTHYEeCKOTO aHalu3a,
TEOPHH BEPOSTHOCTEH W CTATUCTHUKH; CIIOCOOHOCTh MPHUMEHSTH TMOJTYyYEHHBIEC 3HAHUS IS
OTHMCAaHUS U aHalIM3a MPOOJIeM U3 pealbHOM JKU3HU;
® TOTOBHOCTh K PEIICHUIO IIMPOKOTO Kjacca 3aJad W3 Pa3UYHBIX Pa3esioB MAaTEMAaTUKH H
CMEXHBIX Y4eOHBIX TPEIMETOB, K MOMCKOBOW W TBOPUYECKOM NEATETLHOCTH, B TOM YHCIIE
MIPH PEIICHUH HECTaHJAPTHBIX 33]1aY;
® OBJAJICHHE HaBbIKAMU HCIOJIb30BaHHSA KOMIIBIOTEPHBIX MPOrpaMM IMpH  pPEUICHUH
MaTeMaTHYeCKUX 3aJady, B TOM YHWCJE AJs MOHMCKA MyTH pEIIeHHs U WUIIOCTPalUU XoJa
paccyKJIeHuUs.



ITporpamma paccunrtana Ha 272 yacoB. 13 Hux: 136 yaca B Tom uucne: B 10 knacce — 136
yaca, B 11 kmacce — 136uaca. AnreOpa ¥ Hayana aHajqu3a M3ydaeTcs 3 4Yaca B HENEJIo,
reoMerpust 1 ygac.

I[InanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOT0 MpeIMeTa

JINYHOCTHBIE Pe3YJIbTAThI:

— opueHTaus  OOy4YaloUIMXCs  peal3alii0  TO3UTHBHBIX  JKM3HCHHBIX  TEPCIEKTHUB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JJMYHOCTHOMY CaMOOIpEAENICHUIO,
CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HCHHBIE TIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTh 00ecneuynTh cebe U CBOMM OJM3KUM JOCTOMHYIO U3Hb B IIpOLIEcce
CaMOCTOATEIbHOM, TBOPUYECKON U OTBETCTBEHHOU JIEATENBHOCTH;

— TOTOBHOCTB U CIIOCOOHOCTH 00YYAIOIIUXCS K OTCTAUBAHUIO IMYHOTO JJOCTOMHCTBA, COOCTBEHHOT O
MHEHHUSI, TOTOBHOCTb U CITOCOOHOCTH BBIPA0AThIBATh COOCTBEHHYIO TTO3UIINIO;

— TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIIUXCSI K CAMOPA3BUTHIO M CAMOBOCITUTAHHUIO B COOTBETCTBUU
¢ 00I11€Y€eI0BEYUECKUMH IIECHHOCTSIIMU;

— TIPUHATHE W pealn3als IEHHOCTEH 370pOBOTO W 0e30macHOro olpa3a KU3HHU, OEpexHOoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UUYECKOMY U MCHXOJIOTUYECKOMY
3/10pOBbIO;

— HpPaBCTBEHHOE CO3HAHUE M IOBEIACHHE HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MOBEJICHUS B TIOJUKYJIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IUAJIOT C JOPYTMMH JIIOJbMH, JOCTHTaTh B HEM B3aMMOIIOHUMAaHHs, HaXOAWTHb OOIIME IENU H
COTPYIHUYATH JUISI UX JIOCTHKCHUS;

— MPUHATHE TYMaHUCTUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIbHOE M JOOpOXKelaTelbHOe
OTHOINICHHE K PYTOMY YeJIOBEKY, €r0 MHCHHIO, MUPOBO33PCHHUIO;

— CIOCOOHOCTh K COTMEPEKUBAHUIO U (OPMUPOBAHKE TMO3UTUBHOTO OTHOIIEHUS K JIIOJSIM, B TOM
YHCJIe K JIMIAaM ¢ OTPAHHYECHHBIMHA BO3MOXHOCTSIMU 3]I0POBBSI 1 HHBAJTHUIAM;

— (hopmupoBaHUE BBIpAKEHHOW B MOBEJACHUN HPABCTBEHHOU MO3MIIMH, B TOM YHCIIE CIOCOOHOCTH K
CO3HATEIILHOMY BBIOOpPY J100pa, HPABCTBEHHOT'O CO3HAHUS W TIOBEJCHUS HA OCHOBE YCBOCHHUS
o0IIeYeIOBeUYeCKUX IIEHHOCTeH U HPaBCTBEHHBIX UYBCTB (YECTH, JIOJTa, CIPaBEIIUBOCTH,
MUJIOCEPIUS U IPYKENIO0Us);

— pa3BHTHE KOMIICTCHIIUH COTPYIHUYECTBA CO CBEPCTHUKAMHM, JETHMH MIIAJIIETO BO3pacTa,
B3pPOCIIBIMH B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIeI0BATENHCKOM, TPOSKTHOM
U IPYTUX BHJIAX JICATEITHBHOCTH.

— MUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTU HAYKH,
TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIQJICHWE JIOCTOBEPHOW HHQOpPMAIUCH O
MEPEOBBIX TOCTIKEHUSAX U OTKPBITHSIX MUPOBOM U OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa M OOIIECTRA;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA MPOTSHKEHUU
BCEH KU3HW, CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIIOBUIO YCITCITHOW
npodeccHoHaNBEHOM U OOIIIECTBEHHON AESITETbHOCTH;

— OCO3HAaHHBIA BBIOOpP Oynmymied mnpodeccun Kak MyTh W CHOCO0 peanu3amui COOCTBEHHBIX
JKU3HEHHBIX TUIAaHOB;

— TOTOBHOCTH K CaMOOOCITy>)KHBaHHUIO, BKITFOUast 00yUIeHNE U BBITOJTHCHUE JOMAITHUX 00S3aHHOCTEH.
— (hu3HUecKoe, IMOIMOHATBHO-TICUXOJOTHYECKOEe, COLMAIbHOE OJaromoiay4yre OoOydaroluuxcs B
’KU3HU 00pazoBaTENbHON OpraHU3alluy, OIIYIIEHUE NEThbMH OE€30MaCHOCTH U ICUXOJOTHYECKOro
koMdopTa, HHHOPMAITMOHHON OE30MTaCHOCTH.

MeTanpeaMeTHbIE€ Pe3YJbTAThI:




- YMETh OMPEACIATH IIeJIU CBOET0 O0yUYeHUs, CTaBUTh U (DOPMYIUPOBATH i ceOsi HOBBIC 3a7a4d B
ydyeOe ¥ TO3HABaTEIbHON NIEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOEH MO3HABATEIbLHOMN
JIEATEIIbHOCTH;

- YMETh IUTAHUPOBATh MYTHU JTOCTHKCHHS IIeJIeH, OCO3HAHHO BbIOMpaTh Hambonee 3¢ ¢EeKTUBHBIC
CIIOCOOBI pelieHus Y9eOHBIX U TI03HABATEIbHBIX 3a/1a4;

- YMETh COOTHOCUTH CBOU JICUCTBHS C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJb
CBOCH JEATENLHOCTH B TIPOIECCEe JOCTHIKCHHSI PE3yabTaTa, ONPEAENsATh CHOCOOBI JIEHCTBUU B
paMKax MpeJI0KEHHBIX YCIOBUH U TPEOOBaHMI, KOPPEKTHUPOBATH CBOM JICUCTBHUS B COOTBETCTBHH C
W3MEHSIOLIEHCS CUTYallue;

- YMETh OIIEHWBATh NMPABUJIHLHOCTH BBIMIOJHEHUS y4eOHOW 3a/1aud, COOCTBEHHBIC BO3MOXHOCTH €€
peleHus;

- BJIaJICTh OCHOBAaMHU CAMOKOHTPOJISI, CAaMOOIICHKH, TNPUHATHS PpEHICHUH UM OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIBLHOM I€ITEIBHOCTH;

- yMeThb ONpeneisITh MOHSATHs, CO3/laBaTb  OOOOIICHMs, yCTAaHABIMBAThb  AHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSATEIHHO BHIOMpATh OCHOBAHHS W KPUTCPUU IS KIacCU(PUKALNH,
YCTaHABIMBAaTh  IPUYUHHO-CJIECICTBEHHBIE  CBA3H, CTPOUTh  JIOTUYECKOE  pacCyXIEHue,
YMO3aKII04YeHNe (MHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U JIeNIaTh BBIBOIBL;

- YyMETh CO37aBaTh, NMPUMCHITh W TPEOOPA30BBIBATh 3HAKU M CHUMBOJIBI, MOJEITH M CXEMBI JUIS
pelieHus yueOHbIX U [M03HABATENbHbBIX 3a/1a4;

- BIaJE€Th CMBICIOBBIM YTEHHEM;

- YMETh OPraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO AESTEIBHOCTH C yYUTEIEM U
CBEPCTHHKAMH; pa0dOTaTh WHIWBUAYAIBHO W B TPYIIE: HAXOJHUTH OOIEe pENICHWE W pa3peliarh
KOH(QJIMKTBI HAa OCHOBE COIJIACOBAaHWS TO3MIMIA M y4yeTa MHTEpecoB; (HOPMYIHUPOBATH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOC MHEHHUE;

- HCIIONB30BaTh PEUYEBBIC CPEICTBA B COOTBETCTBHM C 33/layeil KOMMYHUKAIIMU ISl BBIPAXKECHUS
CBOMX YYBCTB, MBICIIEH W TOTPEOHOCTEH; TUIAHUPOBAHUS W PETYISAIUNA CBOCH JIEATEIHHOCTH;
BJIaJICHUE YCTHOM U MUChMEHHOM PeUbl0, MOHOJIOTHYECKONH KOHTEKCTHOU PEeUbIo;

- pa3BUBaTh KOMIIETCHTHOCTH B OOJIACTH WCIIOJB30BAHHS HWH(POPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHi; pa3BUTHE MOTUBAIIUU K OBIIAJICHUIO KYJIbTYPOH aKTUBHOTO MOJIb30BAHUS CIIOBAPSIMH H
JPYTHMH TOMCKOBBIMU CUCTEMaMH.

1. PeryasituBublie YYJI

BrinmyckHuK HayduTcs:

- CaMOCTOSITEJIbHO OIpPEAENsITh LENTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU, MO KOTOPHIM MOMKHO
OTIPENIETTUTh, YTO TEJTh TIOCTUTHYTA;

- OIICHUBAaTh BO3MOXHBIE TIOCIEACTBUA JOCTHXKEHUS IIOCTABICHHOW II€JIM B JI€ATEIIbHOCTH,
COOCTBEHHOW JKM3HU M KWU3HH OKPYKAIOIIUX JIFOJIEH, OCHOBBIBAACh HAa COOOPaXCHUSX JTUKH H
MOpaJly;

- cTaBuTh W (OPMYITHPOBATH COOCTBEHHBIE 3aJaud B 0OOpaA30BATEIBLHON JEATEIBHOCTH |
JKU3HEHHBIX CUTYalLMSIX;

- OIICHUBATh PECYPCHI, B TOM YHCIIC BPEMS U IPyrue HeMaTepHallbHBIE PECYPCHI, HEOOXOIUMBIE IS
JIOCTH>KEHHS TOCTABJICHHOW LIETIH;

- BBIOWpATh MYyTh JIOCTHKEHUS II€JH, JIAHUPOBATh PEIICHHUE TTOCTABJICHHBIX 3aJ1a4d, ONMTHMHU3UPYSI
MaTepuaibHble U HEeMaTepuadbHBbIC 3aTPaThl; - OPraHU30BLIBaTh I(PGEKTUBHBIN TMOUCK PECYpPCOB,
HEOOXOUMBIX JJISl JOCTHKEHUS TOCTaBIICHHOW 1ENH;

- COIOCTABJIATh MOJIYYEHHBIN pe3yibTaT AEITEIbHOCTU C IOCTABICHHON 3apaHee LETbIO.

2. Ilo3HaBaTeIbHble YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS
BbInmyckHUK Hay4uHuTCA:




- UCKaTh M HaXOIUTh OOOOIIEHHBIE CIOCOOBI PEIICHUs 33734, B TOM YHUCIE, OCYIIECTBIATH
pa3BepHYTbIi MHPOPMALMOHHBIM IIOMCK M CTaBUTh HAa €ro OCHOBE HOBble (yueOHBIE U
MO3HABaTeJIbHbBIC) 33/1a4H;

- KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHMOPMALIMIO C Pa3HbIX MMO3ULMHI, pacliO3HaBaTh U
($uKCUpOBaTh MPOTUBOPEUHSI B MH(POPMAIIMOHHBIX UICTOUHUKAX;

- WCIOJb30BaTh  pa3lM4HbIe  MOJEIbHO-CXEMaTHYECKHE CpelcTBa A IpPEeICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUI, a TaK)Ke MPOTUBOPEYNH, BBISBICHHBIX B WH(OPMAIIMOHHBIX
UCTOYHHUKAX;

- HAXOJUTh U NPUBOJUTH KPUTHUECKUE apPTyMEHTHI B OTHOIICHUU JEHCTBHIA M CYKACHUHN JIPYroro;
CIIOKOMHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKHUM 3aMEUYaHUsIM B OTHOLIEHMH COOCTBEHHOIO
CYXJIEHUSI, paCCMaTPUBATh MX KaK Pecypc cOOCTBEHHOTO pa3BUTHS;

- BBIXOAMTH 33 paMKM Y4eOHOro IpeaMeTa U OCYILECTBIIATh LEJICHANPABICHHBIH IOUCK
BO3MOKHOCTEH ISl IUPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHUCTBUS;

- BBICTpPauMBaTh WHAMBHIYalbHYI0 0OOpa30BATEIbHYI) TPAEKTOPUIO, YUHUThIBAas OrpaHUYEHHS CO
CTOPOHBI APYTHX YYACTHUKOB M PECYPCHBIC OTpPaHHUCHHS,

- MEHSTb U yJepKUBATh Pa3HbIE MO3ULMU B II03HABATEILHON JEATEIbHOCTH.

3. KoMMyHUKATHBHbIE YHHBepPcaIbHble YUeOHbIe AeiicTBUSA

BbinmyckHUK Hay4uTCs:

- OCYILECTBIIATH JIEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMH (KaK BHYTPH
o0pa3oBaTeNbHON OpraHu3aluy, Tak W 3a €€ IpeaeraamH), NoJ0MpaTh NapTHEPOB i JEIOBOM
KOMMYHHMKAIlMM HCXOAS M3 COOOpa)KeHWH pe3yJIbTaTUBHOCTU B3aMMOJCHCTBUSA, a HE JMYHBIX
CHMIIATHH;

- IpU OCYILECTBJIEHUH TPYNIIOBOI pabOThl OBITH KaK PYKOBOJMTEIEM, TaK U WIEHOM KOMaHIbl B
pa3HBIX poJsiX (TeHepaTop UICH, KPUTHK, UCIIOHUTEIh, BEICTYITAIONIHIH, SKCIIEPT U T.1I.);

- KOOpPAMHUPOBaTb U BBINOJMHATH pabOTy B YCIOBHUAX pEalbHOrO, BHUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

- pa3BepHYTO, JIOTUYHO U TOYHO H3JaraTb CBOI TOYKY 3PEHMs C HCIOJIb30BAHUEM aJI€KBAaTHBIX
(YCTHBIX ¥ MUCBMEHHBIX ) S3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(IMKTOT€HHbIE CUTyallMd M MpeJoTBpamiaTb KOH(IMKTBI 10 UX AKTUBHOU
¢a3el, BBICTpaMBaTh [EIOBYI0O W 00pa3oBaTENbHYI0 KOMMYHHKAIMIO, H30eras JIUYHOCTHBIX
OLIEHOYHBIX CYXKJAECHUH.

IIpenMeTHBIE PE3YJIbTATHI:
MaremMartuka: anre6pa 1 HavdaJla MaTCMAaTUYCCKOI'0 aHaJIM3a, TCOMCTPUSI

ba3o0BbIi1 ypoBeHB VYrayOneHHbIH YpOBEHb
«IIpobiieMHO-(DyHKITMOHATIbHBIE PE3YIbTAaTh» | «CHCTEMHO-TEOPETUUYECKHE PE3YIbTAThI»
Pasznen l. Bemycknuk | 1. Bemycknuk | 1. Boimmycknuk | 1V, BeimmyckHuk
Hay4uTCs MOJIYYUT Hay4UuTCA MOJIYYUT
BO3MOXHOCTh BO3MOHOCTh
Hay4UTbCSI HAyYUTHCS
e Jna wucnonw3oBanus | [ns pasBurus | s ycremHoro | s obecrieueHus
OCBOCHHS | B MOBCEHEBHOW | MBILIJIEHUS, MPOAOJIKEHUS BO3MOKHOCTH
npeaMeTa | )KU3HU U | UCIIOJIb30BaHUsA B | 0Opa3oBaHUs YCIIELIHOTO
obecrieueHus MOBCEIHEBHOM KU3HU | TIO CHELHUATBHOCTAM, | IPOJAOTIKEHUS
BO3MOKHOCTH u obecrieveHus | CBSI3aHHBIM c | oOpa3oBaHUs o
YCIEIIHOTO BO3MOKHOCTH MPUKJIaAHBIM CIIEIIMATIBLHOCTSM,




MIPOJIOJKEHUS YCHEIIHOTO HCIIOJIb30BaHUEM CBSI3aHHBIM c
oOpa3oBaHUs 10 | MIPOJIOJKEHUS MaTeMaTHKU OCYIIECTBIICHUEM
CHEIHAbHOCTSIM, HE | 00pa3oBaHUs o Hay4YHOU u
CBSI3aHHBIM C | crlenuaNbHOCTSIM, HE HCCJIeI0BATENbCKOM
MIPUKJIATHBIM CBSI3aHHBIM c JeATEIbHOCTH B
HCII0JIb30BaHUEM MPUKJIAHBIM o0jacTu MaTeMaTHKH
MaTeMaTHKU HCII0JIb30BaHUEM Y CMEXHBIX HAyK
MaTeMaTHKU

TpeboBaHusl K pe3ysbpraTaMm

OnemeHnt | OnepupoBarhb Ha | OnepupoBath CBoOoano omepupoBath | JlocTixkeHue

Bl Teopu: | 0A30BOM YPOBHE | IOHATUSIMU: KOHEYHOE | MOHATUSIMU:  KOHEYHOE | pe3yJIbTaTOB

MHOXECTB | IIOHATHUSIMMU: MHOXECTBO, 3JIEMEHT | MHOKECTBO, aneMeHT | pasnena lI;

u KOHEUYHOE MHOECTBA, MHOECTBA, OTIepUpPOBAThH

MaTeMaTh | MHOYKECTBO, AJIEMEHT | TOJAMHOKECTBO, MIOJAMHOKECTBO, MOHSATUEM

YECKOMU MHOXECTBA, nepeceyeHne U | IepeceycHue, oTnpeeeHus,

JIOTUKHU MIOAMHOKECTBO, o0beMHEeHnE 00BeAMHEHNE U PA3HOCTh | OCHOBHBIMH
repeceyeHue U | MHOXKECTB, YHCIJIOBBIC | MHOMECTB, YUCJIOBBIC | BUAAMH
o0beIMHEHNE MHO€ECTBA Ha | MHOYKECTBA Ha | ONpEACIICHHH,
MHOXECTB, KOOPJAMHATHOU KOOPJMHATHOW MpPSIMOM, | OCHOBHBIMH
YHUCJIOBBIC PSIMOHA, OTPE30K, | OTPE30K, WHTEpBaJ, | BUJIAMU TEOPEM;
MHOXECTBA Ha | MHTepBall, MOJIyUHTEpBaI, MIOHUMAaTh  CYTh
KOOPJAMHATHOU MOJIyUHTEPBAI, MIPOMEKYTOK C | KOCBEHHOTO
MPsIMOH, OTPE30K, | IPOMEKYTOK C | BBIKOJIOTOM TOYKOM, | JOKA3aTeIbCTBA;
WHTEPBAI; BBIKOJIOTOM  TOYKOM, | rpaduyueckoe OIIEpHUPOBATH
ONepUpoOBaTh Ha | Tpaduyeckoe MIPE/ICTABJICHHE MOHATUAMHU
06a30BOM YpOBHE | TIpEJICTaBIICHUE MHOXECTB Ha | CYUETHOTO "
MOHATUSAMM: MHOECTB Ha | KOOpAUHATHOU HECYETHOTO
YTBEPKJICHHE, KOOPJAMHATHOU MJIOCKOCTH; MHOXECTBA;
OTpHUIIAHHE MJIOCKOCTH; 3a/1aBaTh MHOXECTBA | IPUMEHSITH
YTBEPKJICHHUS, ONEepUPOBATH MepeUHCICHUEM U | METOJ
WCTUHHBIE U JIOXKHBIC | TIOHSITHSIMU: XapaKTEePUCTUUECKUM MaTeMaTU4eCKOu
YTBEPKJICHHUS, YTBEPKJICHHE, CBOMCTBOM; WHIYKIAWA IS
MpUYMHA, CJIEICTBHUE, | OTPUIIAHUE OTIEpUPOBATH MIPOBEACHUS
YaCTHBIN ciyyall | yTBEepKIEeHHUS, MOHSATUSIMU: paccyXJIeHUl u
o01ero WCTUHHBIE W JIOXKHBIC | YTBEPXKICHUE, JIOKa3aTeNbCTB U
YTBEPKJICHHUS, YTBEPKJICHMUS, OTpULIaHUE MpU  pEeLIeHUU
KOHTPIPUMED; MPUYHHA, CJEJICTBHE, | YTBEPXKIACHUS, UCTUHHBIC | 3a7a4.
HaXOJUTh YaCTHBIN CIy4ail | U JIOKHBIE YTBEPKICHUSA, | B moBceHEBHOM
IEPECEUCHUE u | obmero MpUYMHA, CIENICTBHE, | )KU3HU U TIpHU
o0beIMHEHNE JIBYX | YTBEPIKICHHUS, YACTHBIM CITy4ail OOIIero | u3y4yeHuu
MHOXECTB, KOHTPIPUMED; YTBEPKJICHMUS, JIPYTuX
MIPEACTABICHHBIX MIPOBEPATH KOHTPIPHUMED; MPEAMETOB:
rpaduyuecku Ha | MPUHAJIEKHOCTh MIPOBEPSTH HCII0JIb30BaTh
YUCJIOBOU MPSIMOM; AJIeMEHTa MHOXKECTBY; | IPUHAIICKHOCTh TEOPETHKO-
CTPOUTH Ha | HAXO/UTD AJIeMEHTa MHOKECTBY; MHOECTBEHHBIN
YUCJIOBOM  NPSIMOM | IEpeceueHue U | HAXOAWTH NIEPECEUCHHE U | SI3bIK U SI3BIK
MOJAMHOKECTBO o0beIMHEeHNE 00BeMHEHNE MHOXECTB, | JIOTHKU JUTSt
YHUCIIOBOTO MHOXECTB, B TOM | B TOM YUCJE | OMUCAHUS
MHOXECTBA, qucie IIPEICTABICHHBIX peanbHBIX




3a/IaHHOE MIPEICTABICHHBIX rpaduyecku Ha | MPOLIECCOB u
MIPOCTEUILIUMU rpaduvecku Ha | YUCJIOBOM NPSIMOM M Ha | ABICHUH,  IIpH
YCIIOBUSIMU; YUCJIIOBOM MPAMOW M | KOOPJIAWHATHOM peuieHuu  3agad
pacro3HaBaTh Ha KOOPJAMHATHOMN | INIOCKOCTH; JIpyrux y4eOHBIX
JIO’)KHbIE IIJIOCKOCTH; MIPOBOJIUTH MpEAMETOB
YTBEPKICHHUS, IIPOBOJIUTH JI0OKa3aTeIbHbIC
OLIMOKHU B | JIOKa3aTelIbHbIE paccyXJIeHHs JUISL
pacCyXJICHHUSIX, pacCyKJIeHUs Ui | 000CHOBaHUSA
B TOM uHciae C | 00OCHOBaHUs HUCTUHHOCTH
HCIIOJIb30BaHUEM HUCTUHHOCTHU YTBEPXKICHUM.
KOHTPIIPUMEPOB. YTBEPKICHUM. B noBcenHeBHON XKU3HU
U IIPU U3YYEHUH JIPYTUX
B MoBCeHEBHOU | B IOBCEHEBHOW | TPEIMETOB:
AKU3HU u IpU | KU3HU u IpPU | UCIIOJIB30BaTh YUCIIOBBIC
N3y4YEHUU OPYIuX | U3y4eHUHU JIPYI'MX | MHOKECTBA Ha
MPEAMETOB: MIPEAMETOB: KOOPJAMHATHOW NPSIMOU U
HCIIOJIb30BaTh HCIIOJIb30BaTh Ha KOOPAMHATHOU
YHUCJIOBbIE YHUCJIOBBIE MHOKECTBA | INIOCKOCTH JUISL
MHOECTBA Ha | Ha KOOPIMHATHOM | OIMCaHUs peanbHbIX
KOOPJAMHATHOU psAMOit u Ha | IPOLIECCOB U SIBJICHUN;
MpAMOi JUISL | KOOPIMHATHOM IPOBOJIUTH
ONMCAHUS PEAIbHBIX | IUIOCKOCTH JUIS | JOKa3aTelIbHbIe
IIPOLIECCOB U | OIIUCAHUS PEAIBbHBIX | PACCYKIACHUS B
SIBJICHU; IIPOLIECCOB U | CUTyalusx
MIPOBOJUTH SABJICHUI; MIOBCEJHEBHON  JKM3HU,
JIOTHYECKHUE IIPOBOJIUTH IIPU pELIECHUM 3a1a4 W3
paccyKIeHus B | IOKa3aTeIbHbIC JIpYrux MpeIMeToB
CUTYyalUsIX pacCyXJIeHHs B
ITOBCEIHEBHOU CUTYaLMAX
KU3HU ITOBCEJHEBHOM JKU3HH,
IIpU pELICHUU 3a1ad
U3 Ipyrux MNpeIMeTOB
Yucna wu | Onepuposarb Ha | CBOOOHO CBobGonHo onepupoBath | JlocTikeHue
BbIpaXkeH | 0a30BOM YPOBHE | OIIEpUPOBATh MTOHATUSMH: pe3ynabTaToOB
us MOHATUSAMU:  LEJIO€ | IOHATUAMMU: LIEJIO€ | HATYpaJIbHOE 4yucio, | pasaena lI;
YUCJIO,  JEIUMOCTbH | YHCIIO, JIETMMOCTh | MHOKECTBO cBOOO/IHO
qucel, qucen, OOBIKHOBEHHAs! | HaTypallbHBIX 4ucell, | ONepupoBaTh
OOBIKHOBEHHAs! IpoOb,  JAecATUYHas | LeJI0€ YHCIO0, MHOKECTBO | UHCIOBBIMU
IpoOb, JecATUYHAs | ApoOb, PALMOHAIBHOE | LIENbIX 4lCell, | MHOYKECTBAMHU
IpoOb, YUCIIO, OObIKHOBEHHasi  J1poOb, | IpU  pEUICHUH
panroHanbHOE npuOIMKEHHOE JleCATUYHAs npobb, | 3a1ay;
4YUCIIO, 3HAYCHUE YHUCIIA, | CMEIIAHHOE YHUCIIO, | [IOHUMATh
pUOIMHKEHHOE 4acTh, JI0JIs, | pAlMOHAJIBHOE  YHCJIO, | IPUYHHBI u
3HAYCHUE YHUCJIa, | OTHOLICHUE, IPOLEHT, | MHOXECTBO OCHOBHBIE HJEHU
4acTbh, JI0JIs, | TIOBBILLIEHUE U | palMOHAIBHBIX  YHCEJI, | pACHIMPEHMS
OTHOLIEHHUE, IIOHUKEHUE Ha | UpPALlUOHAIBHOE YHUCJIO, | YUCIOBBIX
IIPOLICHT, 3a/laHHOE YUCJIO | KOPEHb  CTENEHW 1N, | MHOYECTB;
IIOBBIIICHUE U | IPOLIEHTOB, MacIITad; | JEHCTBUTENBHOE YHCIIO, | BIAJCTh
MTOHMKEHUE Ha | IPUBOJUTh MPUMEPBI | MHOXKECTBO OCHOBHBIMH




3aJJaHHOE
MIPOIICHTOB,
MaciTao;
OIIEPUPOBATH
6a3oBOM
MOHATHUSIMHU:
sorapudm qucna,
TPUTOHOMETPHUYECKA
s OKPY’KHOCTB,
rpajycHas Mepa
yIJia, BeJIMYMHA yTIIa,
3aJJaHHOTO  TOYKOH
Ha
TPUTOHOMETPHUYECKO
71 OKpY>KHOCTH,
CHHYC, KOCHHYC,
TAHTE€HC W KOTAHTCHC
YIJIOB, UMEIOIINX
MIPOU3BOJIEHYIO
BEJIMYUHY;
BBINOJIHATh
apudmernyeckue
JEeUCTBUS C ILIEIBIMU
U palroHAILHBIMU
YHCIaMU;
BBITIOJTHATH
HECIIOKHBIE
npeoOpa3oBaHUs
YHCIIOBBIX
BBIPAKECHMI,
CoZIepIKAITIX
CTEIeHH Yuce1, 1100
KODHM ¥3  YHCell,
6o  jorapudmbl
qrcen;

CpaBHUBATh
panroHaIbHbIE
qucIa MeXy co0oi;
OIIEHUBATh "
CpaBHUBATh c
panvoHaIbHBIMU
9qUCIaMH  3HAYCHUS
LEJIBIX CTeTeHei
4ucell, KOpHEHN
HaTypaJIbHOU
CTENIEHU U3 YucCel,
norapu(MoB 4HCel B
IPOCTHIX CIIydasx;
M300paxarhb

YHUCIIO

Ha
yYpOBHE

yrced C 3aJaHHBIMU
CBOMCTBaMH
JETUMOCTH,
OIIEePUPOBATH
TIOHSATUSIMH:
norapudm qHCIa,
TPUTOHOMETPHYECKAS
OKPYKHOCTb,
panuaHHas "
rpajycHas Mepa yria,

BEJIMYMHA yria,
3aJJaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON
OKpPY)KHOCTH, CHHYC,
KOCHHYC, TaHT€HC H
KOTAHI'€HC YIJIOB,
UMEIOIINX
IPOU3BOJIbHYIO
BEIIMYHHY, YUCIIA € H
m;

BBITIOJIHATH
apupMeTuyecKue
neicTBus, coyeras
YCTHBIE "
MUCbMEHHBIE TIPUEMBI,
pUMEHSS npu
HE00X0IMMOCTH
BBIYUCITUTEIILHBIC
YCTPOMCTBA;
HaXOJUTh  3HAYCHUS
KOpHSl  HaTypalbHOM
CTETEHHU, CTENEeHH C
panroHAIBLHBIM
rokasaresem,
norapugpma,
UCTONb3Ys npu
HEOOXOINUMOCTH
BBIYUCIIUTENIbHBIE
YCTPOMCTBA;
M0JIb30BaThCS
OLICHKOH u
MIPUKHIKON pu
MPAaKTUYECKUX
pacuerax;
IPOBOJIUTH 1o
U3BECTHBIM
dopmymnam u
paBUIaM
npeoOpazoBaHus

JNEHCTBUTENBHBIX YHCET,
reoMeTpruYecKas
MHTEpIIpEeTalUs
HATypaJIbHBIX,

paloHaIbHbIX,
JIEACTBUTEIIbHBIX YHCE;
MOHUMATh U OOBICHSITH

LETBIX,

pa3HUILY MEXIY
O3UIIMOHHON u
HEMO3UIIMOHHOM
cUCTEMaMU 3ammcu
YHCe;

MEePEeBOANTh 4YHCIIa W3

OJITHOW CHCTEMBI 3aIlUCH
(cucTembl CYHCIICHHS) B

JPYTYIO;
JTOKA3bIBAThb nu
HCIIOJIb30BaTh IIPHU3HAKH
JACIINMOCTHU CYMMBI nu
IMIPOU3BCACHUS IIpu
BBIITOJIHCHU N

BBIYUCIICHUH U pEIICHUH
3ajady;

BBIMIOJHATh  OKPYIJICHHE
paroHaIbHBIX u
UpPpAIMOHATIBHBIX YHCEN
C 3a/IaHHON TOYHOCTBIO;
CpaBHMBATh
JeMCTBUTENbHBIE — YHCIIa
Pa3HBIMHU CIIOCOOAMH;
yOOpsSAOYMBaTh  YHCIA,
3allUCaHHble B  BHUJE
O0OBIKHOBEHHOM u
JECATUIHOMN apo0u,
YyHClla, 3alHlCaHHblE C
UCTIOJIb30BaHUEM
apudmernyeckoro
KBaJIPaTHOTO KOpHH,
KOpHEW cTerneHu Oosiblie
2;

HaxoauTs HOJI m HOK
pa3HBIMU croco0aMu |
UCIIONIb30BAaTh UX TIPH
pElIeHnH 3a/aY;
BBHITIONHATh BBIYUCIICHUS
u npeoOpazoBaHus
BBIPAKECHU,
coJieprKalnx
JICMCTBUTENIbHBIE YHUCIIA,

MOHATHSIMU
Teopuu
JeIMMOCTH  TIPH
pelieHnn
CTaHJIapPTHBIX
3a/1a4

UMeTh 0a3oBbIe
MpeACTaBICHUS
0 MHO>KECTBE
KOMIUTICKCHBIX
YHCEJT;
cBOOOIHO
BBITIOJTHSATH
TOXKJIECTBEHHbBIE
npeoOpa3oBaHUs
TPUTOHOMETPHYE
CKUX,
JorapuMuIecK
WX, CTENEHHBIX
BBIPAKEHUI;
BIIQ/IETh
dbopmyioit
ouHOMa
HrroTona;
MPUMEHSTh TPHU
pereHuu  3aaad
TeopemMy 0
JIMHETHOM
MIpe/ICTaBICHUH
HO/;
MPUMEHSITh [IPH
pelieHuy  3a1a4y
Kwuraiickyto
TeopemMy
OCTaTKax;
MPUMEHSTh TPHU
pereHuu  3a7ad
Manyrwo TeopeMmy
depma;

yMETh
BBITIOTTHSATh
3aMuch YHUCIa B
MO3ULMOHHOMN
cucreme
CUHCJICHUS;
MPUMEHSTh TPHU
pelieHuy  3ama4
TEOPETUKO-
YHCIIOBBIC

00




TOYKaMHU Ha
YUCJIOBOM  IPSAMOU
LeTIble u
paluoHalIbHbIC
YHUCIIA;

M300paxarhb

TOYKaMHU Ha
YUCJIOBOM  IPSAMOU
JISNISE CTENEHU
4ucell, KOpHH
HaTypaJIbHOU

CTEIEHH U3 YMuce,
Jorapu@msl yucesl B
MIPOCTBIX CIIydasix;
BBITIOJTHATH
HECJIOXKHbBIC
peoOpa3oBaHUs
LHeIbIX H  JpPOOHO-
panroHaTBHBIX
OYKBEHHBIX
BBIPAKEHUI;
BBIpA)XaTh B
MPOCTEUIIINX
cITydasx u3
paBeHCTBa OJTHY
MEPEMEHHYIO  Yepe3
APYTHE,

BBIUUCIISATH B
IOPOCTBIX  CIy4asx
3HAYECHUsI YHCIOBBIX
u OYKBEHHBIX
BBIPAKECHUI,
OCYIIECTBIISS
HE00XO0AUMBIE
MOJICTAHOBKHA "
npeoOpa3oBaHus;
n300paxkathb
CXEMaTH4YeCKH YToJ,
BEIMYMHA KOTOPOTO

BbIpa)keHa B
rpajaycax;

OIIEHUBATh 3HaKA
CHHYyCa, KOCHHYCa,
TaHTeHca,
KOTaHTeHCa

KOHKPETHBIX YTJIOB.

B IOBCEIHEBHOMU
JKU3HU u pu

OYKBEHHBIX
BBIPAKECHU,
BKJIFOUYAIOIIUX
CTETICHH, KOPHH,
JorapudMbl u
TPUTOHOMETPHUUYECKHE
byHKINH,

HaXOJUTh  3HAYCHUS
YHCIIOBBIX u
OYKBEHHBIX
BBIPAKECHU,
OCYIIECTBIISIS
Heo0XO0UMbIE
MOJICTAHOBKH u
npeoOpa3oBaHMUS;
n300pakaTh
CXEMaTHYECKH  yToJ,
BEJIMYMHA  KOTOPOTO
BBIpa)KEHA B Ipajycax
WIH paJiiaHax;
UCIIOJIb30BAaTh npu
peleHnH 3amad
TaOIMYHbIE 3HAYCHHS
TPUTOHOMETPHUICCKHIX
(byHKLIUH YIII0B;
BBITIOJIHATh  TIEPEBOJ
BEJIMYMHBI yIlia U3
paauaHHOM Mephl B
rpagyCcHYIO u
obpatHo.

B IOBCEHEBHOU
KU3HU " npu
U3Y4EHUH JIPYTUX
y4eOHBIX MPEIMETOB:
BBITIOJIHATH JEHCTBUSA
c YHCIOBBIMU
JTAHHBIMU npu
pelieHun 3a1aqy
IIPAKTUYECKOTO
XapakTepa U 3ajJay U3
pa3IUYHBIX OO0JacTei
3HAaHUH,  HCIONb3YA
npu  HEOOXOAUMOCTH
CIIPaBOYHbBIE
MaTepHuabl "
BBIYUCIIUTEIIbHbBIC
YCTPOICTBA;
OLICHUBATb,

B TOM 4YHCIE€ KOpPHHU
HaTypaJbHbIX CTEIICHEM;
BBIIIOJIHATh CTaHAAPTHBIE
TOKJIECTBEHHbBIE
npeoOpazoBaHus
TPUTOHOMETPUYECKUX,
nJorapupMHUUECKUX,
CTEINEHHBIX,
MPPALMOHAIIbHBIX
BBIPAKCHUM.

B moBcenHeBHON »XHU3HU
U TIPU U3YYCHHUH JPYTUX
MPEIMETOB:

BBINIOJIHATh U OOBSICHSITH
CpaBHEHUE pe3yJIbTaTOB
BBIYMCIICHUN npu
peUIEHUH TPAKTUYECKUX

3aja4, B TOM YHUCIE
MPUOJIMIKEHHBIX
BBIYMCIICHHUM, HUCIOJIb3YS
pa3Hble CI0CO0bI
CpaBHEHU;
3aMuChIBaTh,
CpaBHUBATh, OKPYIJIATh
YHCIIOBBIE JTaHHbBIE
pEAIBHBIX BEIMYHMH C

HCIIOJIb30BAaHUEM Pa3HBIX
CUCTEM U3MEPEHHUS;

COCTaBJISITh U OLICHUBATh
pa3HbBIMU crocobamu
YHUCJIOBBIE  BBIPAXKECHUS
pu peneHnmn
[IPAaKTHUYECKUX 3a1a4 |
3a1a4 u3 OPYruX
y4eOHBIX IPEMETOB

(GYHKIHMH: YHCIIO
" cymMma
JIeIUTENCH,

(G yHKITHIO
Ditnepa;
MPUMEHSITh TPHU
pelieHun  3a1a4y
LEMHBIE Tpoou;
MPUMEHSTh TPHU
pelieHuu  3aga4
MHOTOWIEHBl ~ C
NEUCTBUTEIIHLHBI
MU U ICJIBIMA
kod(purmenTam
M

BIIQ/IETh
MOHSITHSIMH
NPUBOJIUMBIA U
HENPUBOAUMBIN
MHOTOYJICH u
OPUMEHITh  UX
Ipu  PEIICHUU
3ajauy;
MPUMEHSITh [IPH
pelieHnn  3aaa4y
OcHOBHYIO
TeopemMy
anreoOpsl;
MPUMEHSTh TPHU
peleHuu  3ajad
IIpOCTENIINE
byHKIIUU
KOMIUJIEKCHOM
MEPEMEHHON Kak
T€OMETPUUYECKHE
npeoOpa3oBaHus




U3YYEHUH  JIpYTHX
Y4eOHBIX IPEIMETOB!
BBINOJIHATh
BBIUUCIICHUS
pelLeHnu
MPAKTUYECKOTO
XapakTepa;
BBITOJIHATH
IIPAKTUYECKHE
pacueTsbl C
UCTOJIb30BaHUEM
IIpU HEOOXOAUMOCTH
CIIPaBOYHBIX
MaTepHuaoB U
BBIYUCIIUTEIbHBIX
YCTPOMCTB;
COOTHOCHTD
peabHble BETUYMHBI,
XapaKTePUCTHKH
00BEKTOB
OKpY’KaloIlero Mupa
C HMX KOHKPETHBIMH

npu
3ajaq

CpaBHHUBAThH "
HCIIOJIb30BaTh pu
pELICHUH
NPaKTUYCCKUX — 3a/1ad
YHUCIIOBBIE  3HAYEHUS
peaJIBHbIX BCJIMYHH,
KOHKPETHBIE
YHUCJIIOBBIC
XapaKTEePUCTUKU
00BEKTOB

OKpYXKaIoIIero Mupa

YK CIOBBIMU
3HA4YCHUSIMU;
HCIIOJIb30BaTh
METOABI OKPYIJICHHUS,
npUOINKEHUS "
MPUKUAKA pu
peLieHnu
MIPAaKTUYECKUX 3a7a4
ITIOBCETHEBHOM
KU3HU

VYpaBuenu | Pemare  nuHenHble | Pemath CBobogHo onepupoBath | JlocTikenue

b U | ypaBHEHUS U | palliOHaJIbHBIE, MOHATUSAMH: YpPAaBHEHUE, | PE3YJIbTATOB

HEPaBEHCT | HEPAaBECHCTBA, [IOKa3aTeJIbHbIE U | HEpaBEHCTBO, pasnena II;

Ba KBaJpaTHbIE jorapudmuueckue PaBHOCHUIIbHBIE cBOOO/IHO
YPaBHEHUS; YpaBHEHHUS U | ypaBHEHUs U | ONpPENeNATh THUIl
pemiath HEPaBEHCTBA, HEPaBEHCTBA, " BbIOMpaTh
norapupmMuUecKue IIPOCTEUILINE YpaBHEHUE, SBIIAIOLICECS | METOJ PpEeLIeHUs
ypaBHeHMs BuAa log | UppallMOHANbHBIE W | CIEICTBHEM JIpYroro | Inoka3areabHbIX
a (bx + ¢) = d u  TpuUroHOMeTpHUYECKHE | ypaBHEHHUS, YypaBHEHUS, | U
[IPOCTEUILINE yYpaBHEHUS, PaBHOCUJIbHBIE Ha | JorapuMuveck
HEPAaBEHCTBA  BHJA | HEPABEHCTBA M  HX | MHOYKECTBE, X yYpaBHEHUH U
logax <d; CUCTEMBI; PaBHOCUJIbHBIE HEPaBEHCTB,
pemars UCIIOJIb30BaTh METO/BI | IPEOOpa3OBaHMUS UPPALMOHAIILHBI
[I0Ka3aTeJIbHbIE pelICHUsl YpPaBHEHUI: | ypaBHEHUU; X YpaBHCHUH U
YPaBHEHHH, BHJA | IPUBEIECHUE K BHJIY | pelIaTh pPa3Hble BUIBI | HEPABCHCTB,
abxtc= d (rme d | «mpou3BeneHHE paBHO | ypaBHEHMU U HEPABEHCTB | TPUTOHOMETPHYE

MOXHO IIPEACTABUTDH

HYJIIO» HWJIN «4aCTHOC

n HuX CHCTEM, B TOM

CKMX YpaBHEHUU




B BHJE CTEHEHH C
OCHOBaHMEM a) U
MPOCTEUIIINE
HEpaBEHCTBA BHJIAa ax
<d (rme d MmoxHO
MpPEACTaBUTh B BHJIEC
CTEIeHU c
OCHOBAHHEM a);.
MIPUBOJIUTH
HECKOJIbKO
IIPUMEPOB  KOpPHEU
MPOCTEUILIETO
TPUTOHOMETPUIECKO
ro ypaBHEHHs BUA:
sin X = a, coS X = a,
tg X = a, ctg X = a,
rae a — TabiauYHOe
3HaYCHUE
COOTBETCTBYIOILIEH
TPUTOHOMETPHYECKO
i hyHKIUY.

B MMOBCEIHEBHOM
JKU3HU n pu
HA3y4YECHUU JIPYTUX
MPEIMETOB:

COCTaBJIATh U pelaTh
YpaBHEHUSA 5
CUCTEMBl YpPaBHEHUU
npu peleHnn
HECIIOKHBIX

MPAKTUYECKUX 3a7a4

PaBHO HYJIIO», 3aMEHa
[IEPEMEHHBIX;
HCIIOJIB30BaTh METO]I
MHTEPBAJIOB Ui
pELIeHUs] HEPABEHCTB;
UCII0JIb30BATh

rpaguveckuii  MeToxa
JUTsL  IPUOJIMKEHHOTO
pelieHusT  ypaBHEHUH

Y HEPaBEHCTB;
n300pakaTh Ha
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH
MHOXECTBO PEILICHUM
MPOCTEUIINX
TPUTOHOMETPUUECKUX
YpaBHEHUNU u
HEPaBEHCTB;
BBITIOJIHSTh oTOop
KOpPHEM  ypaBHEHUU
W peuieHui
HEPaBEHCTB B
COOTBETCTBUU c
JTOTIOJTHUTEIbHBIMU
YCIIOBUSMU u
OTPaHUYECHUSMH.

B TOBCETHEBHOM
KU3HU u npu

WU3y4YEHUU IPYrux
y4eOHBIX IPEMETOB:
COCTaBJISITh M PEIIAThH

YPAaBHEHUS, CHUCTEMBI
YPaBHEHUNU 5
HEPaBEHCTBA npu
peLIeHun 3a7a4
JIPYTHUX y4eOHBIX
IIPEAMETOB;
HCITOJIb30BaTh
yYpaBHEHUS u
HEPaBEHCTBA JUTS
IIOCTPOEHUS u
UCCIIEI0BAHNS
MPOCTEUIIINX
MaTEeMaTHYECKUX
MOJIENIE  pealbHBIX
cUTyaluin WA

MPUKJIAJHBIX 3a/1a4;
yMETh

YHCIIe HEKOTOPBIC
ypaBHeHus 3-1 u 4-i
CTENEHEN, JIpOOHO-
parroHaIbHbIC 51
HUppALMOHAILHEIE;

OBIIAJICTh OCHOBHBIMH
TUIIAMHU I10Ka3aTeJIbHBIX,

JorapuPMHUECKUX,
UPPALMOHAIIBHBIX,
CTEIIEHHBIX YPaBHEHHUU U
HEPABEHCTB u
CTaHJapTHBIMU

METOAAMH UX PEIICHUN U
IPUMEHATh  UX  IIpH
pelIeHuy 3a/1a4;

IIPUMEHSITD TeopeMy
besy K peLIEeHN0
YpPaBHEHUN;

IPUMEHSITh TEOpeEMyY

Buera nmna  pemieHus
HEKOTOPBIX  YpaBHEHMMU
CTEIIEHU BBIIIE BTOPOH;
IIOHMMATbh CMBICII TEOPEM
O  PAaBHOCWIBHBIX U
HEPAaBHOCUJIbHBIX
npeoOpa3oBaHMIX
YPaBHEHHH U YMETb HX
JIOKa3bIBaTh;

BIIAJIETh METOJIaMU
peLieHus YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM,
yMETb BBIOMpAaTh METO[

pelieHHs u
000CHOBEIBATH CBOI1
BBIOOD;

HCIIOJIb30BaTh METOJ
HWHTEPBAJIOB JUTS

pellieHrsT HepaBEeHCTB, B
TOM  4YHCle  JApOOHO-

palroHaIbHBIX u
BKJIIOYAIONIUX B  ceOs
UpparroHaIbHbIE
BBIPa)KCHUS;

pemiats anredpanyeckue
ypaBHEHHUS u

HEPaBCHCTBA u X
CUCTEMBI C TTapaMeTpaMu
anredpandecKum "
rpaUyeCcKuM METOJaMH;

U  HEPaBEHCTB,
UX CHUCTEM;
cBOOOIHO
pelarb CUCTEMBbI
JIMHEUHBIX
YPaBHEHUN;
pemarb
OCHOBHBIE THIIBI
ypaBHEHUI u
HEPABEHCTB c
napaMmeTpamu;
MIPUMEHATh IIpU
pelieHun  3axa4y
HEpPaBEHCTBA
Kommm —
byHnskosckoro,
bepnymn;
HUMETh
IIpe/ICTaBICHHE
O HEpaBEHCTBaX
MEXy
CpEIHUMU
CTETICHHBIMU




MHTEPNPETUPOBATH
[OJIy4YEHHBIN pu
pElICHUN ypaBHEHHS,
HEpPABEHCTBA R0
CHUCTEMBbl  PE3yJbTar,
OLICHHBATh ero
MpaBoNo00He B
KOHTEKCTE 3aJlaHHOM
peaJbHOM  CUTyalUHu
W IIPUKJIIATHOU
3aJa4u

BJIAJIETh pa3HbBIMHU
METOaMHU
JI0Ka3aTeIbCTBA
HEPABEHCTB;

pelwiatb  ypaBHEHHUS B

OCIJIbIX YUCJIaxX,
I/I306pa)I(aTb MHOXKECTBa

Ha IJIOCKOCTH,
3a/71aBaeMble
YpPaBHEHUSAMU,
HepaBeHCTBaMI/I n nux
CHCTEMAMHU;

CBOOOJHO MCIIOJIb30BATh
TOXECTBEHHBIE
npeoOpa3oBaHUs npu

pELICHUN YPAaBHEHUH U
CHUCTEM ypaBHEHUH

B noBceaHEeBHOM »XU3HU
U IPU U3YYEHUH JIPYTUX

IIPEIMETOB:
COCTaBIATh M peularhb
yYpaBHEHHS,
HEPaBEHCTBA, 170:¢

CHUCTEMBbI TpPHU pEUICHUHU
3a1ad  ApYrux Y4eOHBIX

MPEIMETOR;
BBIMOJIHATH OLICHKY
MPaBAONOI00US
PE3yJIbTaTOB,
MOJTy4aeMbIX npu
peleHUH pa3IMIHBIX

YpaBHEHUH, HEPABEHCTB
U HUX CUCTEM IIpHU
peleHn 3a7ad Japyrux
y4eOHBIX TPEIMETOB;

COCTaBISITh M peularhb
YpaBHEHHS u
HEpaBEHCTBA c
napameTpamu npu

pelieHnn 3aaad APYTrux
y4eOHBIX TIPEIMETOB;
COCTaBIISITh  yPaBHEHHUE,
HEpPaBeHCTBO WJIH UX
CUCTEMY, OIHCHIBAIOLINE
peaIbHyIO CUTYaLHIO
WIN IPUKIIATHYIO
3ajauy,
UHTEPIIPETUPOBATH




IMOJIYYCHHBIC

pE3yJbTaThI;
UCIIOJIb30BaTh
IIPOrpaMMHBIE  CpPEJCTBA
npu pelieHun
OTJIEIbHBIX KJIACCOB
YpaBHEHU U HEPABEHCTB
®Oynkiuu | OnepupoBathb Ha | OnepupoBath Bnaners noHsTusiMu: | Jloctukenue
6a30BOM YPOBHE | IOHSTUSMU: 3aBUCHUMOCTb  BEJIMYUH, | pE3YyJIbTaTOB
MOHATHUSIMU: 3aBHCUMOCTh ¢bynkuus, aprymeHt u | paszzgena Il
3aBHUCHUMOCTh BEJIMYMH, (YHKIMS, | 3HAUCHUE GbyHKIMY, | BIAJCTh
BEIMYMH, (YHKIHUA, | apTYMEHT M 3HaueHHe  00JacTh ONpeNeNeHuss U | MOHSATHEM
apryMeHT u | (yHKIUH, 00JacTh | MHOXKECTBO  3HAYEHHUH | aCUMITOTHI u
3Ha4eHWe (YHKIHH, | ONPEICIICHUS u | pyHKIUHY, rpaduK | yMeTh ero
o0racTb MHOKECTBO 3HAYCHHH | 3aBUCUMOCTH,  TpauK | IPUMEHITh MPHU
olpeeeHUs u | (pyHKIUH, rpaduk | GpyHKIHH, HYJU | pPELIEHUU 3ajay;
MHO>KECTBO 3aBHCUMOCTH, TpaduK | YHKIHH, TPOMEXKYTKU | MPUMEHITH
3HaueHuN (QyHKUIUY, | QYHKIHUH, HYJU | 3HaKOIIOCTOSIHCTBA, METO/IbI
rpaduk byHKIIH, BO3pacTaHue Ha | pelIeHUs
3aBHCHMOCTH, MIPOMEXKYTKH YHCIOBOM TPOMEXYTKE, | MPOCTEHUIINX
rpapuk  (yHKIUH, | 3HAKOIOCTOSHCTBA, yObIBaHHE Ha 4YHCIOBOM | auddepeHnnans
HYIH byHKIIMY, | BO3pacTaHUE Ha | IPOMEXKYTKE, HBIX ypaBHEHUI
MIPOMEXKYTKH YHCIIOBOM HauOoJbIICe U | IepBOro u
3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKE, HauMEHBIIEE 3HAYEHHUE | BTOPOTO
BO3pACTaHHE Ha | yObIBaHUE Ha | QYHKIUU Ha YHCIIOBOM | HOPSAKOB
YK CIOBOM YU CIOBOM IIPOMEXKYTKE,
MIPOMEXKYTKE, IIPOMEXKYTKE, nepuoarIecKast
yObIBaHUE Ha | HaubobIee u | GyHKIUSA, Mepuo,
YHCIIOBOM HauMEHbIIIee YeTHas W HEYeTHas
IIPOMEXKYTKE, 3HaueHue QYHKIMHU Ha | PYHKINH; YMETh
HauOosbIIee U | 9MCIOBOM OPUMEHSTh 3TH TOHATHS
HauMEHbIIIee IIPOMEXKYTKE, IIpU pElIeHNH 33]1aY;
3HaYeHHe (YHKUUHU | IepUOJUYECKas BIIAJIETh MOHSTHEM
Ha YHUCIIOBOM | (PYHKIIHS, MIEPUOJI, | CTEIICHHAS GbyHKIuS;
IIPOMEXKYTKE, YyeTHasT M HEYeTHas | CTpOUTh ee Tpapuk u
nepuoandecKas byHKIUY; YMETh PUMEHSTh
GbyHKLUSA, TIEPHOL; OIepUpOBATH CBOICTBa CTETIEHHOMN
OIIepUpOBaThH Ha | NOHATUAMMU: MpsiMast U | QYHKIMHU TPH pEHIeHUU
6a30BOM ypoBHE | oOpaTHas 3ajay;
MNOHATUSIMHU: TpsAMasi | IPONOPLUOHATIBHOCTD | BIAJIETh MOHATUSAMHU
u oOpartHas | , JMUHEeIHas1, | oka3aTtenbHas QyHKUIUS,
IIPONOPLIMOHAIBHOCT | KBaJpaTU4Hasl, DKCIIOHEHTA; CTPOUTH UX
b TUHelHas, | Jorapudmuueckas U | rpaduKu u YMETh
KBaJIpaTH4Has, nokasaresbHas IIPUMEHSITH CBOICTBa
norapudmudeckas ¥ | QyHKIHH, MOoKa3aTeIbHOU (PYHKITUH
IIOKa3aTeabHas TPUTOHOMETPUUYECKHUE | IIPU PELLIECHUH 3a]au;
byHKINH, byHKINY, BIIAJICTh TTOHSTHEM
TPUTOHOMETPUYECKH | ONPENENATh 3HAUCHHE | JorapuMuuecKas
e GyHKINH; byHKIUHA 1o | GyHKIMS; CTPOWTH €€




pacro3HaBaTh
rpaduKu
JJIEMEHTAPHBIX
GyHKIUH: TIpSIMON |
oOpaTtHoit

MPONOPIUOHATBHOCT
H, JIMHEMHOM,
KBaJpaTUYHOM,
Jorapu@MUUecKon u
[I0Ka3aTEeIbHOU
bynxumii,
TPUTOHOMETPUYECKH
X (YHKIIHIA;
COOTHOCHUTH TpaduKu
3JI€MEHTaPHBIX
GyHKIUI: IpsSMON U
oOparHoOI
MIPOMOPLIUOHATEHOCT
H, JIMHCHHOM,
KBaJIpaTUYHOM,
norapuMUUEcKon u
II0KA3aTEIbHOU
dyHKumi,
TPUTOHOMETPUYECKHU
X byHKUINH c
dbopMmynamu,
KOTOPBIMH OHU
3aJ1aHbl;

HaXOJUTh o
rpaduky
NpUOIMHKEHHO

3HaueHUs (PyHKIUU B
3aJIaHHBIX TOYKAX;
OTIpECTISATh
rpaduxy
byHKIIUN
MTPOMEKYTKH
3HAKOTIOCTOSIHCTBA,
MTPOMEKYTKH
MOHOTOHHOCTH,
HauOOJbIINe u
HaUMEHBIIIHE
3HAUYEHMS U T.I1.);
CTPOUTH ICKU3
rpaduka  (yHKIUH,
YAOBJIETBOPSIONIEH
MIPUBEICHHOMY
Habopy YCIIOBUM
(mpoMexXyTKH

o
CBOICTBa
(myim,

3HAYEHUIO aprymMeHTa

npu Pa3INYHbIX
crmocobax 3aaHus
dyHKmH;

CTPOUTH rpaduku
U3YYEHHBIX (DYHKITHIA;
OIUCHIBATh o

rpaduxy u B
HPOCTEHIINX CITydasx
o bopmyne
MIOBEJICHHE u
cBOMCTBa  (YHKIIHH,
HAXOJUTh 1O TrpaduKy
byHKIIUN
HauOOoJIbIINE u
HalMEHbIINE
3HAYCHUS;

CTPOUTH ICKU3
rpapuka  QyHKIHH,
YJIOBJIETBOPSIOLIEH
IPUBEJCHHOMY
Habopy YCIIOBUI
(TpOMEXYTKH
BO3pacTaHusl/yObIBaHU
s, 3HaUeHHE (YHKLUU
B 3aJaHHOM TOYKeE,
TOYKH DKCTPEMYMOB,
ACHIMIITOTEI, HYJIH
GYHKIUY | T.1.);
pematb  ypaBHEHHUS,
MPOCTEUIIINE CUCTEMBI
YpaBHEHUH,
UCIIONIb3Ysl  CBOMCTBA
byHKIUI u ux
rpadukoB.

B IOBCETHEBHOU
KU3HU u npu
W3yYEHUHN TPYTUX
y4eOHBIX TPEIMETOB:
OTIPENIETISATh o
rpaduxkam 71
UCII0JIb30BaTh JUTSt
pereHus

NPUKIAIHBIX  3a7ad
CBOWMCTBAa  pealbHbIX
MPOLECCOB u
3aBUCUMOCTEN
(HaubopIne u

rpaduk u yMETh
[IPUMEHSATH CBOMCTBa
JorapuMUIECKOM

(GyHKIMU TIpH peleHUH
3ajay;

BJIAJICTh MOHATUSAMHU
TPUTOHOMETPUUYECKHE
(GyHKLIMU; CTPOUTH UX
rpaduku u yMEThb
[IPUMEHSATH CBOMCTBa
TPUTOHOMETPHUYECKUX
GYHKIMA TpU  pPEIICHUH
3ajay;

BJIAJICTh HOHATUEM
oOparHas byHKIMS;
IPUMEHSTh 3TO HOHATHE
NIPU PEUICHUH 3371a4;

MPUMEHSITh npu
pPELIEHUH 3a/1a4 CBOMCTBA
byHKIMi: YETHOCTH,
MEePUOANYHOCTbD,
OTrPaHUYEHHOCTb;
MIPUMEHSATH npu
pelieHnn 3a1a4y
npeoOpazoBaHus
rpaukoB QyHKIUIH;
BIIAJIETh MOHSATUSAMH
YK CIIOBast
IIOCJIEZI0BATENBHOCTD,
apudpMeTnyecKas u
reoMeTpuyecKas
IIPOrpeccust;

MIPUMEHSATH npu
pEILIEeHNN 3a1a4 CBOMCTBA
u MpU3HAKU
apupMeTHIeCKOn u
F€OMETPUYECKON
MIPOTPECCUM.

B moBcemHeBHOU >XH3HHU
U NPU U3YYEHUU IPYTUX
y4eOHBIX TPEIMETOB:

OTIPEJICIIATh o
rpadukam u
HCII0JIb30BaTh TUTST
pelieHusT  TPHUKIATHBIX
3a7a4 CBOMCTBA
pEeabHBIX TPOIECCOB U
3aBUCUMOCTEN

(manboupiue u




BO3pAaCTaHUS / | HaMMeHbIIIHe HAauMEHbBIINE 3HauYeHUs,

yObIBaHUS, 3HAYCHUE | 3HAYCHUS, MIPOMEXKYTKH

(GYHKIIUH B 3aJJaHHOM | MPOMEXKYTKHU BO3pacTaHUA u

TOUKE, TOYKH | BO3pAaCTaHUs U | yObIBaHUS byHkuuy,

OKCTPEMYMOB U T.11.). | YObIBaHUSA (YHKIIUH, | POMEKYTKH

MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

B MOBCEIHEBHOM | 3HAKOIMOCTOSHCTBA, ACHUMIITOTHI, TOYKH

KU3HU " MIPH | ACUMIITOTHI, TICPUOJ U | TIeperuda, Mepuojg |

W3y4eHUU  JPYrUX | T.IL); T.IL.);

IIPEIMETOB: UHTEPIPETUPOBATH UHTEPIPETHPOBATH

OTIpeeIISATh [0 | CBOWCTBA B KOHTEKCTE | CBOMCTBA B KOHTEKCTE

rpagukaM CBOWCTBA | KOHKPETHOH KOHKPETHOMU

peanbHBIX MPOLECCOB | MPAKTUYECKOU MPAaKTUYECKOU

u 3aBHCHMOCTEH | CHUTYyaIluH; CUTYallUU;.

(manOouspiIe U | ONpENeNATh 10 | OIpenensaTh 1o

HauMEHbBIIINE rpadukam rpadbukaM TmpocTenlIne

3HAYEHUS, pocTeuIme XapaKTePUCTHKU

MIPOMEKYTKH XapaKTePUCTHKHU MEePUOINUECKUX

BO3pAaCTaHUS U | IEPUOAUYECKUX IIPOLIECCOB B OHoJOruy,

yObIBaHUS, MIPOLIECCOB B | 9KOHOMHUKE, MY3BbIKE,

MIPOMEKYTKH ouonoruw, paanoCBs3H u ap.

3HAKOMOCTOSIHCTBA M | DKOHOMHKE, MY3bIKe, | (aMIUTUTyAa, TMEepUoj u

T.1L.); pagMocBs3M W Ap. | T.IL.)

WHTEPIPETHPOBATH (amMmuTyna, mepuon

CBOMCTBa B | UT.II.)

KOHTEKCTE

KOHKPETHOU

MPaKTUYECKOM

CUTYaIluu
OnemeHT | OnepupoBaTh Ha | OnepupoBath Brnanets noustueM | JloctikeHnue
Bl 6a30BOM YPOBHE | IOHATHUSIMU: OeCKOHEYHO YOBIBaOIIAs | pe3yNbTaTOB
MaTeMaTH | MOHATHUIMMU: IIPOU3BOHAS reoMeTpuYecKas paznena II;
YECKOT0 MIPOU3BOIHAS GyHKIMH B TOYKE, | MPOrpeccHs U  yMEeTh | CBOOOJHO
aHanM3a GyHKIIMM B TOYKe, | KacaTelbHas K | IPUMEHATh  €r0  TIPH | BIAJCTh

KacaTenbHas K | rpaduky  QyHKIMH, | pelICHUU 3a7a4; CTaHJIAPTHBIM

rpaduky QYHKIUH, | TIPOU3BOIHAS MIPUMEHSATH ISl PEIICHUS | armapaTom

MIPOU3BOTHAS byHKIUY; 3a/1a4y TEOPUIO MPEJEIOB; | MaTeMaTUYECKOT

(GyHKITUH; BBIYHCIIATH BJIQJICTh MOHATUSIMM | O aHalmu3a s

OIIpEACIIATh IIPOU3BOIHYIO O0EeCKOHEYHO OONbIINe W | BBIYUCICHUS

3HaYEHUE OJIHOYJIEHA, OECKOHEYHO MaJjble | TPOU3BOIHBIX

MPOU3BOAHOMN MHOTOYJICHA, YHCIIOBBIE GyHKIMHA  OJTHOM

(GYHKIIUU B TOYKE MO | KBAAPAaTHOTO KOPHS, | MOCIEAOBATEIHbHOCTH U | TIEPEMEHHOI;

M300paKeHUIO IIPOU3BOJHYIO CYMMBI | YMETh CpaBHMBATh | CBOOOIHO

KacaTelbHOU K | yHKIIHIA; OecKkOHEYHO OOoJbIlNe W | MPUMEHSTH

rpaduxy, BBIYHUCIISITH OECKOHEYHO MaJjbie | anmapar

IIPOBEJIEHHONW B 3TOH | IPOM3BOJHbBIE MOCJIE/I0BATEIbHOCTH; MaTeMaTHIeCKOT

TOUKE; AIIEMEHTAPHBIX BJIQ/IETh MOHATHSMM: | O aHalu3a JUid

pemars HEeCIOXHbIE | (YHKIUH u uX | mpou3BoAHas (PYHKIUU B | MCCIEIOBAHUS

3a1aun Ha | KOMOMHAIIHH, TOUYKE, npou3BoAHas | pyHKIII u




MPUMEHEHHUE  CBSI3H
MEXITY
MIPOMEKYTKaAMH
MOHOTOHHOCTH u
TOYKaAMH
JKCTpeMyMa
GbyHKIMH, C OJHOU
CTOpPOHBI, 51
MIPOMEXKYTKaAMH
3HAKOIIOCTOSIHCTBA U
HYJSIMA
MPOU3BOJHON  ATOM

(GyHKIUU — C IPYTOiA.

B IIOBCETHEBHOU
KU3ZHU u npu
U3YYEHUH  JIPYTHX
MPEeIMETOB:
MOJIB3YSICh
rpadgukamu,
CpaBHUBATh
CKOpPOCTH
BO3pacTaHus (pocra,
TIOBBIIIICHUS,
YBEJIMYEHUS! M T.IL.)
WA CKOpPOCTH

yObIBaHUS (mMajaeHus,
CHIDKCHUS,

YMEHBILIEHUS U T.II.)
BEJIMYHH B PEATBHBIX
mpoleccax;

COOTHOCHUTB Tpa(uKH
pEATbHBIX MPOIIECCOB
1 3aBUCUMOCTEH C UX

OMMCAHUSAMH,
BKJIIOYAIOIIUMU
XapaKTePUCTUKU
CKOPOCTH M3MEHEHHUS
(ObICTpBIi pocr,
IJIaBHOE TIOHMKEHUE
U T.I.);
UCIOJIb30BaTh
rpaduKyd  peanbHbIX
IIPOLIECCOB s
pelieHus
HECJIOKHBIX
NPUKIAJHBIX 3ajad,
B TOM qucie
onpeaenss 1o

UCIIONB3YS
CIIPaBOYHbBIC
MaTepuabl;
UCCIICIOBATH B
MPOCTEHIINX CIyyasx
byHKIIUN Ha
MOHOTOHHOCTb,
HAXOJUTh
HauOoJIbIINe u
HAUMEHBIIINE
3Ha4YeHUs1  (YHKIHH,
CTPOUTH rpaduku
MHOTOYJICHOB "
MPOCTEUIIINX
paroHaTbHBIX
byHKIUI C
HCIIOJIb30BaHNUEM
amnmapara
MaTEeMaTHIECKOTO
aHanuza.

B IMOBCEJHEBHOU
JKU3HU u npu
W3YYCHUH TPYTUX

y‘Ie6HLIX MMpeaAMCETOB:
pemiate MPHUKIAAHBIC
3aga4ud M3 6HOHOFI/II/I,

busuku, XHUMHH,
SKOHOMUKH U APYTUX
MPEIMETOB,
CBSI3aHHBIC c
HCCIICIOBAHUEM
XapaKTEPUCTHUK
peabHBIX TMPOIIECCOB,
HaX0XJIECHUEM
HaHOOJIBIINX u
HaNMMEHBIINX

3HAYEHUH, CKOPOCTH U
YCKOpPEHUS U T.IL.;
UHTEPIPETUPOBATH
MOJTy4YEHHBIE
pe3yNbTaThl

$ynxuun;

BBIYUCIIATh
IIPOU3BOTHBIC
AIIEMEHTAPHBIX (PYHKIUI
M UX KOMOWHALIHI;

uccinenoBaTh  (pyHKIUH
HA  MOHOTOHHOCTH W
OKCTPEMYMBI;

CTpouTh Tpaduku |
IPUMEHSTh K PEIICHUIO
3aJa4, B TOM YHCIE C

napameTpoM;

BIIJICTh MOHATHEM
KacaTenbHass K rpauky
byHKIUMA u yMETh
MPUMEHATh  €ro  IpH
pelIeHUH 3a/1a4;

BIIAJICTh ITOHATUSMH
nepBoooOpasHas
byHKIHS,
onpeeIeHHbIN
WHTErpal;

MPUMEHSITh TEopeMy

Herorona—JleiiOunma wu
ee CIIE€OCTBUSA TS
penieHus 3aay.

B moBcemHeBHON KHU3HU
U TIPU U3YYEHUH JIPYTUX
y4€OHBIX PEIMETOB:

pemarb MIPUKJIAHbIE
3aa4d U3  OHOJIOTHH,
busuku, XUMHH,

DKOHOMUKM U JIpyrux
IIPEAMETOB, CBSA3aHHBIE C
UCCIIEI0BAHUEM
XapaKTEPUCTUK
IIPOLIECCOB;
WHTEPIIPETUPOBATH
IIOJIyYEHHBIE PE3YIIbTaThI

MOCTPOCHUS
rpauKoB, B TOM
quclie
UCCIIC/IOBaHUS
HAa BBITYKJIOCTb;
OIEepPUPOBATH
MOHITHEM
nepBooOpazHoi
byHKIMH IS
peleHHs 3a1a4;
OBIIA/IETh
OCHOBHBIMH
CBEJIEHUsAMH 00
UHTETpase
Herorona—
Jleitbnuna u ero
MPOCTEUIIINX
MPUMEHEHHUSX;
OIIEpUpPOBATH B
CTaHJIaPTHBIX
CUTYaIUsIX
MIPOU3BOTHBIMH
BBICIIIUX
TIOPSITKOB;
YMETh
MPUMEHSITh [IPH
pelieHuy  3a1a4y
CBOMCTBA
HEMPEPHIBHBIX
byHKumii;
YMETh
MPUMEHSTh TPHU
pemeHnn  3a1aq
TEOpEeMBbI
Beiiepmtpacca;
YMETh
BBITIOJTHSATH
NpUOINKEHHBIE
BBIYHCIICHHS
(MeTobI
peLeHus
YpaBHEHUH,
BBIYHCIICHUS
OTIPEIEIIEHHOTO
UHTErpana);
YMETb
MPUMEHSTh
MPUIIOKEHNE
MIPOU3BOJHON U




rpaguKky  CKOpPOCTh OIIPEAEIEHHOTO
X0Ja mporiecca MHTErpaa K
pELICHUI0 3a1a4y
€CTECTBO3HAHUS;
BIIAJICTh
HNOHATHSIMU
BTOpAast
IIPOU3BOIHA,
BBIITYKJIOCTb
rpaduka
byHKIIUU "
YMETb
HCCIIEN0BATh
G yHKIIIO Ha
BBIIYKJIOCTb
Craructu | OnepupoBath Ha | ImeTh OnepupoBarb Hoctrxenue
Ka u | 6a30BOM YPOBHE | IPEJCTaBICHNE O | OCHOBHBIMU pE3yJIbTAaTOB
Teopus OCHOBHBIMH JUCKPETHBIX U | ONHCATEIbHBIMU paznena II;
BEPOATHO | ONUCATEIBbHBIMU HENPEPBIBHBIX XapaKTePUCTUKaMH UMETh
cTel, XapaKTepUCTUKaMHU CIIy4alHbIX YK CIIOBOTO Habopa, | mpeacTaBlIeHUE
JOTHKA W | YUCIIOBOTO Habopa: | BeTHMYMHAX U | IOHATHEM TIeHepaibHas | O LEHTPAJIbHOU
KOMOUHAT | cpelHee pacnpeneneHusx, O | COBOKYIIHOCTb U | IpenenbHOn
OpHKa apudmernyeckoe, HE3aBUCUMOCTH BBIOOPKOI U3 Hee; TEOpeEME;
MeMaHa, CIIy4alHbIX BEJIMYMH; | ONEPUPOBAThH UMETh
HauOoJbIIEe U | UMETh INpPE/ACTaBICHHE | MOHATUSAMU: YacToTa MU | IMpeACTaBICHUE
HauMEHbIIIEe 0  MaTeMaTH4YeCKOM | BEpOATHOCTb  COOBITHSA, | O BBIOOPOYHOM
3HAUEHUS; 0’KUJJAaHUU U | CyMMa M TNpOMU3BEJACHHE | KO3PPUIEHTE
OIIEpUpPOBATh Ha | AUCIIEPCUH BEPOATHOCTEH, KOppelsinun 1
6a30BOM YPOBHE | CIy4ailHbIX BEJIMYUH; | BBIYUCIATH BEPOATHOCTH | JIMHEWHOMU
MOHATUSIMM: YacTOTa | UMETh IPEJCTaBICHUE | COOBITUII Ha  OCHOBE | PErpeccuy;
u BEPOATHOCTb | O HOPMaJbHOM | IIOZCUETA 4uclla | UMETh
COOBITHSA, pacnpezienieHun U | UCXOJIOB; IIpe/ICTaBICHHE
cilyyailHbIll  BBIOOp, | MpUMepax HOPMAJIBHO | BIaJETh OCHOBHBIMH | O
OTIBITHI C | pacrpeneneHHbIX MOHITUSIMU CTaTUCTUYECKUX
PaBHOBO3MOXKHBIMH | CIIy4aiiHBIX BEJIMUMH; | KOMOMHATOPUKU M YMETh | TUIIOTE3ax u
3JIEeMEHTapHBIMU MOHUMATh CyTh | UX  TIPUMEHSATh  TPHU | IPOBEpKE
COOBITHSMU; 3aKOHa OOJBIIMX | PEIICHUH 3a/1aY; CTaTUCTUYECKOU
BBIYUCTISTH YHCeJl U BBIOOPOYHOTO | UMETh MPEJCTaBIE€HNE 00 | TUIIOTE3HI, 0
BEPOATHOCTH METOJa  M3MEPEHHMs | OCHOBaX TEOpUU | CTATUCTUKE
COOBITHMII Ha OCHOBE | BEpOSATHOCTEH; BEPOATHOCTEN; KpUTEpUS U €€
nojcyera quclia | UMETh MPEJACTaBICHUE | UMETh IMPEACTAaBIEHUE O | YpPOBHE
HCXOJIOB. 00 YCIIOBHOM | TUCKPETHBIX U | 3HAYUMOCTH;
BEPOATHOCTH U O | HEMPEPHIBHBIX UMETh
B IIOBCEIHEBHOM | ITOJIHOM BEPOSITHOCTH, | CIIy4YallHbIX BEIMYMHAX U | NPEACTABICHUE
KU3HU u IIpU | IPUMEHATH WX B | paclpeacieHusx, oo CBSI3H
U3Y4EHUH  JApPYTuX | pelleHHUH 3a/1ay; HE3aBUCHMOCTH SMIUPUUECKUX U
IIPEIMETOB: MUMETh NPENCTABICHUE | CIIyYallHBIX BEJIUYNH; TEOPETUYECKUX
OLICHUBATh U | O B@KHBIX YaCTHBIX | UMETh IPEACTABIECHUE O | PACHPEICIICHUI;
CPaBHMBATh B | BUJIaX paclpeicieHul | MaTeMaTHYECKOM UMETh




MIPOCTHIX
BEPOSTHOCTH
COOBITHI B peaJIbHOU
KU3HU;

YHUTAaTh,
COIIOCTABJIAT,
CpaBHMBATb,
WHTEPIPETHPOBATH B
MPOCTBIX  CIy4asx
peasibHbIC  JaHHBIE,
MPE/ICTABICHHBIE B
BUJIE TaO0JIHIL,
rarpamm, rpadukoB

CITyqasx

U TPUMEHSTh HX B
pELIEHNH 3a]1ay;
HMMETh MpPE/ICTaBICHUE
0 KOppEJSLHA
CIy4allHbIX BEJIMYHH,
0 JIMHEHHON
perpeccuu.

B OBCEIHEBHOMU
KU3HU u npu
U3Y4YECHUU IPYTUX
MPEIMETOB:
BBIYUCIISITH
OILICHUBATD
BEPOSITHOCTH
COOBITUH B peaNbHOU
JKU3HH;

N

BBIOMPATH
MOXOJIANINE METOIbI
Npe/ICTaBIICHUS u

00pabOTKHU JaHHBIX;
YMETh pemarp
HECJIOXKHBIE 3aa4d Ha
NMPUMCHCHHE 3aKOHA
OONBIINX 4YHCE B
COIIMOJIOTHH,
CTpaxOBaHWH,
3JIpaBOOXPaHEHUH,
oOecreueHU
0e30macHOCTH
HaceJIeHUs B
Ype3BbIUATHBIX
CHUTYyaIHsIX

OXKUJAHUM U JUCIIEPCUU
CIIyYalHBIX BEJIUYUH;
UMETh TPEJCTABICHUE O
COBMECTHBIX
pacnpeesieHusx
CIIyYalHBIX BEJIUYUH;
MOHUMATh CYTh 3aKOHa

OOJIBIIUX YHCell u
BBIOOPOYHOTO METOJ1a
U3MEPEHUS
BEPOSITHOCTEM;

UMETh TPEJCTaBICHUE O
HOPMaJIbHOM
pacrpeiesieHun u
npuMepax  HOPMaJbHO
pacnpeneneHHbIX

CIIyYaHBIX BEJIUYHH;
UMETh TPEJCTABJICHUE O
KOppEISLHUHA  CIIyYalHbIX
BEJIMYKH.

B noBceaHeBHOW »XU3HU
U NIPU U3YYEHUU IPYTUX

IIPEAMETOB:

BBIYUCIIATH WU
OLICHUBATHh BEPOATHOCTH
coObITHII B  peanbHOM
KU3HY;

BBIOMpATh METO/bI
MOAXOAIIETO
[IPEACTABIICHUS u

00paboTKU JaHHBIX

IpeCTaBICHNAE
0 KOJIMPOBAHHH,
IBOUYHOU
3aInCH,
JTIBOUYHOM
Jepese;

BJIAJICTh
OCHOBHBIMH
HOHATHUAMH
Teopun  rpados
(rpa¢, BepmmHa,
pebpo, cTerneHb
BEPUIMHBI, IyTh
B rpade) wu
YMETh
OPUMEHATh  HX
Opd  pEIICHUU
3ajady;

UMETh
Ipe/ICTaBICHUE
O JIepeBbsX U
YMETh
NPUMEHATh TpU
peIIeHNH 3a1ad;
BJIAJICTh
MOHSTHEM
CBSI3HOCTh "
YMETh
NPUMEHSTh
KOMITOHEHTBI
CBSI3HOCTH  TIPU
pELICHUY 3a/1ay;
YMETh
OCYIIECTBIIATh
yTu 1o pedpam,
obxoxbl pedep u
BEpILUH rpada;
UMETh
NpeJICTaBIICHIE
00 »itnepoBoM U
raMUJIBTOHOBOM
OyTH, UMETh
npeJCcTaBIeHNe
0 TPYIHOCTH
3a7auu
HaXOK/ICHUS
raMUJIBTOHOBA
MyTH;

BJIAJICTh




IIOHATHUAMN

KOHEUYHBIE u
CUETHBIE
MHOECTBa u
yMETh ux
MPUMEHATh TpHU
pelnieHnu 3a1ay;
yMETh
MIPUMEHSATH
METO]
MaTeMaTUYECKON
WHYKLUY;
YMETb
MIPUMEHSATH
MIPUHITUTT
Jupuxie npu
pelIeHuy 3a1a4
TekcToBbl | Pemate HecnmoxHbie | Pemath 3agauM | Pemate pasHeie 3amaum | JlocTrxkeHue
€3aJayd | TEeKCTOBbIE€  3aJa4M | Pa3HbIX THUIIOB, B TOM | IOBBIIIEHHON pe3yabTaTOB
Pa3HbIX THUIIOB; qucie 3a/1a4u | TPYAHOCTH; paznena I
aHAIM3UPOBATH MTOBBIIIICHHON aHAIM3UPOBATh YCIIOBUE
YCIIOBHE 3a/1auyH, MPU | TPYAHOCTH; 3a/1auy, BBIOUpATH
HEOOXOINMOCTH BBIOMPATH ONTHUMAaILHBIN METOI
CTPOUTHh I €€ | ONTUMAJBHBIA METOJ | PEIICHHS 3a/1auu,
perieHus perieHus 3a/1aud, | paccMaTpuBas
MaTeMaTUYECKYIO paccMaTtpuBas pa3MyHbIe METOIBI;
MOJICIIb; pa3TUYHbIE METO/IBI; CTPOUTH MOJIEJTh
MMOHUMATh U | CTPOUTH MOJEJIb | peleHus 3a/1auu,
WCIIONB30BaTh  JUIS | pPeIICHUS 3a/1a4d, | MPOBOAUTH
perieHus 3a/1au | MPOBOJHTH JIOKa3aTelIbHbIC
uH(pOpMaIIHIO, JI0OKa3aTelIbHbIe paccyXJ1eHHs npu
MPEACTABICHHYIO B | pacCYXICHUS; pEIICHUH 3a1a4H;
BHJIE TEKCTOBOM M | peliarhb 3a/1auu, | pemarb 3a/1auu,
CUMBOJILHOM 3amucH, | TpeOyromiue nepedbopa | Tpedyromme  nepedopa
CXEM, Ta0JIUIl, | BAPMAHTOB, MPOBEPKH | BAPUAHTOB, MIPOBEPKHU
JarpamMm, YCIIOBUI, BBIOOpA | YCIIOBHH, BBIOOpA
rpadukos, ONTUMAJIBHOTO ONTUMAJIBHOTO
PHUCYHKOB; pe3ynbTaTa; pe3yJnbTaTa;
JIEHCTBOBATH M0 | aHAJIU3UPOBATH U | aHAJIM3UPOBATH u
aIrOpUTMY, UHTEPIPETUPOBATH MHTEPIPETUPOBATH
CoJiep)KallleMycsi B | pe3yJbTaThbl B | IOJIyYCHHBIC PEIICHUS B
YCIIOBUHM 33J1a4H; KOHTEKCTE  YCJIOBUS | KOHTEKCTE yCIIOBUS
HCII0JIb30BaTh 3a/1auy, BbIOMpaTh | 337auH, BbIOMpAThH
JIOTUYECKHUE pernieHus, HE | pelieHus, HE
paccyXJeHHusT  IpH | IPOTUBOpEYAIHE IIPOTUBOpEYAIIIHE
pelIeHnN 3a/1a4H; KOHTEKCTY; KOHTEKCTY;
paboTaTh C | mepeBOAUTH IIpU | IEPEBOJIUTH npu
M30BITOYHBIMU pelieHnn 3a/1a4d | peuIeHUuun 3a7a4u
YCJIOBHUSIMH, BBIOMpast | HH(OpMaIio u3 | ”HQOPMAITHIO U3 OJHOU




u3 BCEH
uHpopManuy,
JIaHHBIC,
HE00XOAUMBIE
peIIeHsI 3a]1a4H;
OCYIIECTBIATh
HECJIOKHBIN TIepedop
BO3MOKHBIX
perieHuii, BBIOUpAs
U3 HUX ONTHMAaJIbHOE
o KPUTEPHSIM,
cOpMYITHPOBaHHBIM
B yCJIOBUH;
aHAJIM3UPOBATh u
WHTEPIPETHPOBATH
MOJTyYCHHBIC
pereHus B
KOHTEKCTE  YCJIOBUS
3ajaud,  BbIOMpaTh
pelieHus, HE
MPOTHBOPEUAIINE
KOHTEKCTY;

pemath 3aJa4d  Ha
pacuer  CTOMMOCTHU
MOKYIIOK, YCIIyT,
MOE3JIOK M T.IL.;
pemaTb HEeCJIOKHBIE
3aJjauu, CBSI3aHHBIE C
JI0JIEBBIM  y4acTUEM
BO BJIaJICHUH
¢bupmoii,
PEINPUSTHEM,
HE/IBIYKUMOCTBIO;
pemiaTh 3aja4d  Ha
MPOCTHIE  TPOIIEHTHI
(cucTemMbl  CKHJIOK,
KOMHUCCUH) M  Ha
BBIUUCIICHHE
CIIO’KHBIX TIPOIICHTOB
B Pa3JIMYHBIX CXeMax
BKJI4/IOB, KPEIUTOB U
UTIOTEK;

pemarb
MPAKTHYECKHE
3amaun, TpeOyromue
WCTIOJIh30BaAHUS
OTPHLIATEIIBHBIX
YHCe:
orpeJiesieHue

JUIS

Ha

omHo  (opmel B
JIpYryl0,  HCHOJb3Ys
pd  HEOOXOAMMOCTH
CXEMBI, TaOJIMIIEL,

rpaduKy, quarpamMmmbl;

B OBCEIHEBHOMU
JKU3HHU " npu
W3yYCHUHU TPYTUX
MIPEAMETOB:

pemarh MpakTHIeCKUe
3aJa4d M 3aJadd U3
JIPYTUX MPEeIMETOB

dhopmbl 3amucu B
JOpYryi0, UCHONb3ys TpHU
HEOOXOJMMOCTH CXEMBI,
TaOIHIIBI, rpaduky,
JTMarpaMMBbl.

B moBcenHeBHON »XHU3HU
U TIPU U3YYECHUH JIPYTUX
MIPEAMETOB:

pemiath  MPaKTUYECKUE
3aJa4d M 3a7a4d U3
JIPYTUX MPEIMETOB




TeMIIepaTyphl, Ha
orpesiesieHue
MIOJIOKEHUS Ha

BPEMEHHON ocH (110
Hallel pbl U Moce),
Ha JIBUKCHHE
JICHE)KHBIX  CPE/ICTB
(mpuxon/pacxon), Ha
orpezeneHue
TIIyOUHBI/BBICOTBI |
T.I0.;

UCIIOJIb30BATh
MOHATHE  MaciuTadba
TUISE HAXO0XICHUS
pacCTOAHUN W JJIUH
Ha Kaprax, IUIaHax

MECTHOCTH, IIJIaHaX
IOMEIICHUH,
BBIKpOMKaX, pu
pabore Ha
KOMIIBIOTEPE U T.II.
B IIOBCETHEBHOU
KU3HU " npu
U3y4EeHUN  JPYrux
IIPEAMETOB:
pemaTb HECIOKHBIE
[IPAaKTUYECKUE
3a/1a4y,
BO3HHUKAIOILIKE B
CUTYyalUsIX
IIOBCEIHEBHOU
KU3HU

I'eomerpn | OnepupoBarb Ha | OnepupoBarb Bianers Nwmets

A 6a3oBOM YPOBHE | IOHATUSAMHU:  TOYKA, K T€OMETPUYECKUMU IIPEACTABICHUE
MOHATUSAMM: TOYKA, | IpsMasi, IJIOCKOCTb B | IIOHATHAMH npu | o0
IpsiMasi, TUIOCKOCTh B | IPOCTPAHCTBE, peleHnn 3a1a4 U | aKCMOMATHUYECKO
IIPOCTPAHCTBE, [apaJuIeJIbHOCTh U | IPOBEJECHUU M METOZE;
MMapaJuIeIbHOCTh W | IEPIEHAUKYIIPHOCTh | MATEMAaTHYECKUX BIIAJIETh
NEPIEHIUKYIISIPHOCT | IPSIMBIX U | pacCyKJICHMI; MIOHATHUEM
b MIPSIMBIX U | IUNIOCKOCTEN; CaMOCTOSITEIIBHO r€OMETPUYECKHE
IIJIOCKOCTE; MIPUMEHSATH st | GopMyIHpOBaTh MecTa TO4YeK B
pacro3HaBaTh pelieHus 3a/1a4 | OIpeneeHUs IIPOCTPAHCTBE U
OCHOBHBIE BHJIBI | TEOMETPUYECKHE reoMeTpuueckux Quryp, | ymerb
MHOTI'OTPaHHUKOB (bakThl, €cau yCIOBHS | BBIIBUIaTh THUMOTE3bl O | IPUMEHATh  HUX
(mpu3ma, mnMpaMuia, TPUMEHEHUS 3aJaHbl B | HOBBIX ~ CBOMCTBaxX M | AJs peueHus
IIPSIMOYTOJIbHBIN SBHOM (popme; MpU3HAKaX 3a1ad4;
napajuieJIenuIe, pemiate 3ajadyd  Ha | TeOMETpUYecKux GUryp | ymeThb
Ky0); HaxO0XJICHUE U 0OOCHOBBIBATH WJIM | IPUMEHATH IS
n300paxarhb T€OMETPUUYECKUX OIpOBEpPraTh WX, | pelleHns 3aJ1ad




n3ydaemble (QUTYpPBI

OT DpPYykKH U C
MIPUMEHEHHEM
MPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB;

nenatb  (BHIHOCHBIE)
IUIOCKUE YEPTEXH U3
PUCYHKOB  IIPOCTBIX
00beMHBIX  Guryp:
BUJl CBEpXy, COOKY,
CHH3Y;

U3BJICKATh
nHpOpMAaIHIO 0
IIPOCTPAHCTBEHHBIX
re€OMETPHUECKUX
¢burypax,
MPEJCTaBICHHYIO Ha
gyepTeKax U
PHUCYHKaX;
IPUMEHATh TEOpEMY
[Tudaropa npu
BBIYUCIICHUH
3JIEMEHTOB
CTEPEOMETPUIECKUX
uryp;

HaxOJUTh OOBEMBI H
IUIOINAAN
ITOBEPXHOCTEH
MPOCTEUIIINX
MHOTOTPAaHHUKOB  C
MIPUMEHEHHEM
hopmyu;
pacro3HaBaTh
OCHOBHBIE BHUJBI TeIN
BpalleHus  (KOHYC,
HAp, chepa u
map);

HaXoauTh 00BEMBI U
TUTOTIAIH
IIOBEPXHOCTEU
MPOCTEUIINX
MHOTOTPaHHUKOB U
Tel  BpaleHus ¢
MIPUMEHEHHEM

bopmy.

B HOBCEIHEBHON
SKU3HUA u npu
W3Y4YCHUU JIPYTUX

BEJIMYMH 1O o0pa3iam
WIN QJITOPUTMAaM;
nenath  (BBIHOCHBIC)
IUIOCKHE YEpPTEeKU H3
PUCYHKOB OOBEMHBIX
¢buryp, B TOM umcie
pHCOBaTh BHJI CBEPXY,
cOOKYy, CTPOMTD
CCUCHHUS
MHOTOT'PaHHHUKOB;
U3BJICKATbh,
UHTEPIPETUPOBATh U
peoOpa3oBHIBATH
uHpopmaIuio 0
reOMETPHYECKIX
durypax,
NPE/ICTaBICHHYIO
YepTeKax;
MPUMCHSITh
reoMeTpUYEeCcKre
bakThl AN pelieHus
3aja4, B TOM YHCIE
IpernoiararoInx
HECKOJIBKO 1aroB
peleHus;

OIHCHIBATh B3aUMHOE
pacroyioxeHue
TIPSIMBIX "
IIJIOCKOCTEMN B
IPOCTPAHCTBE;
¢dbopMynupoBaTh
CBOWCTBA M TNPHU3HAKH
uryp;

JIOKa3bIBaTh
TeOMETPHUYECKUE
YTBEPXKICHHUS;
BJIAJIETh CTAHJAAPTHOM
KJaccupukanuen
MPOCTPAHCTBEHHBIX
buryp  (mUpammusbl,
HPU3MBI,
napajuiesenumne/ibl);
HaXOJIUTh OOBEMBI U
TUTOTIIA M
MMOBEPXHOCTEN
TEOMETPUUECKUX Tell C
pPUMEHEHUEM
(opmyu;

BBIYUCTISTH

Ha

00001maTh
KOHKPETHU3UPOBAThH
pe3ynbTaThl Ha HOBBIX
KJIaccax duryp,
MIPOBOAUTH B HECIOKHBIX
cirydasix
kiaccuukanuo  puryp
o Pa3ITUYIHBIM
OCHOBaHUSIM;
UCCIIEIOBATh
BKJIOYass  KOMOWHAIUU
duryp, W3BJICKATh,
UHTEPIPETHPOBATH "
peoOpa3oBLIBATh
uH(pOpMaLIHIO,
MPEJICTABICHHYIO
JepTeKax;
pemiath
Tr€OMETPHYECKOTO
COJlep)KaHus, B  TOM
qyucie B  CUTYalHUAX,
Kor/ia AITOPUTM
pelieHuss He  CIeayeT
SIBHO u3 YCIIOBUS,
BBITIOJTHSATH
HEO0OXOINMBIE
pelieHus
JIOTIOTHATEIILHBIC
MOCTPOCHHS,
UCCIIE/IOBATh
BO3MOYXHOCTh
NPUMEHEHUS TEOpeM H
dbopMyn s pelIeHus
3ajad;

yMeTb (pOpMYyIUpPOBaTH U
JTIOKA3bIBaTh
TeOMETPHUCCKUC
YTBEPKICHHUS;

BJIQJICTh MTOHATHSIMH
CTEPEOMETPUHU: TPHU3MA,
napauieNenumnen,
MUPaMHJIA, TETPAdIP;
UMETh TIPEJCTABICHUS 00
aKCHOMaxX CTEPEOMETPHUH
U CIEACTBHUSIX U3 HHUX H
YMETb MNPUMEHATh HUX
IIPY PEIICHUH 33]1aY;
YMETb CTPOUThH CEUYECHUS
MHOTOTPaHHUKOB c

NI

YEepTEXKH,

Ha

3a1a4un

JJIA
3agaun

CBOMCTBa
IIJIOCKUX u
IBYTPAHHBIX
YIJIOB,
TPEXTPaHHOTO
yrija, TeOopeMbl
KOCHUHYCOB u
CHUHYCOB JUTSL
TPEXTPaHHOTO
yria;

BIIAJICTh
MOHSTHEM
MIEPIEHIUKYIISIP
HOE CEYCHHE
IIPU3MBI U YMETh
IIPUMEHATh  €T0
IIpU  pELIEHUU
3ajad4;

UMETh
IIPEJICTaBICHUE
0
JBOMCTBEHHOCTH
IIPaBUJIBHBIX
MHOT'OTPaHHUKO
B;

BIIAJIETh
MOHATUSAMHU
LEHTPAIbHOE U
napajuieJIbHOE
IIPOEKTUPOBAHUE
U NPUMEHATh HUX
[P IIOCTPOEHUU
CEYECHUI
MHOT'OTPaHHUKO
B METOA0M
MIPOCKIUN;
UMETh
[IPEACTABIICHUE
0 pa3BepTke
MHOI'OI'PaHHHUKA
U KparTdauimem
yTH Ha
IIOBEPXHOCTHU
MHOT'OTPaHHUKA;
UMETh
IIPEJICTaBICHHAE
0  KOHHYECKHUX
CCUCHUSX;
UMETh




MPeIMETOB:
COOTHOCHUTH
a0CTpaKTHBIC
TreOMETPHUYCCKUE
MOHATHSL U (DAKTHI C
peaIbHEIMU
KU3HEHHBIMU
o0BeKTaMuU u
CUTYaIUsIMU;
HCII0JIb30BATh
CBOICTBA
MIPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX
buryp ans pereHus
THTIOBBIX 3aja4
MIPAKTUIECKOTO
COJIEpKaHUS;
COOTHOCHUTH
101N
MOBEPXHOCTEH Tl
OJIMHAKOBOI (OPMBI
Pa3IMYHOTO
pasmepa;
COOTHOCUTH OOBEMBI
COCYJIOB OJMHAKOBOU
(GhopMBI  pa3ITMYHOTO
pasMepa;
OIICHUBATH
MIPaBUIILHOTO
MHOTOTpaHHUKA
nocie CIIWJIOB,
Cpe30B u T.1.
(ompenensTh
KOJIMYECTBO BEPILUH,
pebep u  rpaHel
MOJTY4E€HHBIX
MHOTOTPaHHUKOB)

popmy

paccTosiHUSL U YIJIbl B
IIPOCTPAHCTBE.

B IMOBCEIHEBHOM
JKU3HU u npu
U3yYCHUU JIPYTHUX
MIPEAMETOB:
HCIIO0JIb30BATh
CBOMCTBaA
FEOMETPUUECKHUX
buryp mis pemeHus
3a/1a4 MPAKTUYECKOTO

XapakTepa W 3a1ad U3
JIPYTHX oOJacren
3HAHUH

HCIOJIb30BaHNEM
pa3IM4YHBIX METOJOB, B
TOM 4YHCIIE M MeToja
CJIENIOB;

UMETh IPEICTABICHUE O
CKPEILMBAIOIINXCS
IPSIMBIX B IIPOCTPAHCTBE
U yMETb HAXOAWUTb YIOJ
U PAacCCTOSHHE MEXKIY
HUMU;

IIPUMEHATh TEOPEMBI O
NapaJUIEIbHOCTH MIPSIMBIX

Hu IUIOCKOCTEH B
MPOCTPAHCTBE npu
pelICHUH 3a/1a4;

yMETh MIPUMEHSTh
napajuiebHOe
MPOEKTUPOBAHUE TS
n3o00paxxeHus Guryp;
yMETh MIPUMEHSTh
NEePHEHAUKYISIPHOCTH

IpsAMOM M INIOCKOCTH
IIpU PELIECHUH 3a/1a4;
BIIAJICTh MTOHATUAMU
OpTOrOHAJILHOE
IIPOEKTUPOBAHHUE,
HAaKJIOHHBIE u ux
IIPOEKINH, yMETh
IIPUMEHATh TEOPEMY O
TpeX MNEepHeHAUKYIApax
IIPU PELICHNH 3a/1a4;

BJIAJIETh MOHATUSAMU
paccrosiHue MEXTY
burypamu B
MPOCTPAHCTBE,  OOITUH
NEepIEHAUKYIISP TBYX
CKPEIUBAIOIIAXCSI

IPSIMBIX u yYMETh
OPUMEHSITh WX  TIpH

pELICHUH 3a/1a4;

BIIQJIETh IOHATUEM YIOJ
MEXIY psAMON 51
IJIOCKOCTBIO U YMETh
IIPUMEHATh  €r0  IpH
peLICHUH 3a/1a4;

BIIAJICTh MOHATUAMH
JBYI'PAaHHBIA YIoOJI, YroJl
MEXNYy  IUIOCKOCTSIMH,
NIEPIEHIUKYJISIPHbBIE

MIPEJICTaBICHHUE
0  Kacarouuxcs
chepax u
KOMOHMHALIMM TEJ
BpalllCHUS u
YMETh

NPUMEHITh  HX
Opu  pEIIeHUU
3a/1ad4;

OPUMEHSTh TIPU
pelieHuy  3a1a4
(opmymy
paccTosHUs
TOYKHU
IJIOCKOCTH;
BIIAJICTh
pa3HBIMH
criocobamu
3alaHus NIPSAMOM
YpaBHEHHUSIMH H
YMETh
OPUMEHSTh IPU
pEIIeHNH 33/1aY;
OPUMEHSTh TIPU
pelieHnn  3aaa4y
"

oT
a0

JIOKA3aTeNbCTBE
TEOpeM
BEKTOPHBIN
METOJT U METOJ
KOOpJIMHAT;
UMETh
Npe/CTaBICHNE
00 aKCcuoMax
00BeMa,
MPUMEHSTh
bopMyIIbI
00bEMOB
MPSIMOYTOJIBHOTO
napajuieNenune/I
a, TPU3MBI H
MU PAMH/IBI,
TeTpadapa MpHu
pEIICHNH 33]1aY;
MPUMEHSTh
TEOPEMBI 00
OTHOIICHUSX
00BeMOB npu

pelIeHUN 3a]1a4;




IUDIOCKOCTA ¥ yYMETh
IIPUMEHATh  UX  IIpH
pEILECHNN 3a/]a4;

BIIAJICTh MOHATUAMU
IIpU3Ma,
napaulieIenuInes u
IIPUMEHSITD CBOICTBa
napajulejienunena  Ipu
pEILECHNN 3a/]a4;

BJIAJICTh MIOHATUEM
IIPSAAMOYTOJIBHBIN
napajuiesIeuInes u
IIPUMEHATh  €r0  IIpHU
pEILIECHNN 3a/]a4;

BJIAJICTh MIOHATUAMU
IMPaMHUJIa, BU/IbI
pamuz, AJIEMEHTBI

IIPAaBWJIBHOM NUpPaMUIbI
U YMETb NPUMEHATh HX
IIPY PELICHNN 33]a4;
UMETh NPEICTABICHUE O
TeopemMe Oiinepa,
IIPABUJIBHBIX
MHOTOTpaHHHKAaX;
BIIAJIETh MIOHSITUEM
IJIOIIAM TIOBEPXHOCTEH
MHOTOTPaHHUKOB u
YMETb TPUMEHSTh €ro
IIPY PELICHNN 33]1a4;
BJIQ/IETh MOHATUSAMU Teja

BpalICHUS (umnuHAp,
KOHYC, map u chepa), ux
CEUEHHUS u YMETb
IPUMEHATh  UX  IIpH
pEeIIeHnH 3a/aY;

BIIAJIETh MOHATUAMH
KacaTelbHbIE TpPSIMbIE U
IUVIOCKOCTH ¥ yYMETh
OPUMEHSTh U3 IIpH

pCIICHUU 3a/1a4;
HMCETh HNPCACTABJICHUSA O

BIIMCAHHBIX nu
ONMHCaHHBIX cdepax U
yMETh IPUMEHATh HX
NIPU PEUICHUH 3a71aY;

BIIAJIETH MTOHATHUSIMH
00BeM, 00BEMBI
MHOTOTPAHHHKOB,  TeJ

BpalllCHUA W IMPUMCHSATH

MPUMEHSITh
UHTErpaj
BBIUHCIICHUS
00BEMOB u
MOBEPXHOCTEH
TE€  BpallEHUs,
BBIYHCIICHUS
TJIOILA U
chepruIecKoro
nosica U o0bema
IapPOBOTO CJIOS;
UMETh
MpEACTaBICHUE
O JBWXXEHHUAX B
MIPOCTPAHCTBE:
napayuieIbHOM
nepeHoce,
CUMMETPUU
OTHOCUTEIEHO
MJIOCKOCTH,
LEHTPAIbHOMN
CUMMETPHH,
MIOBOPOTE
OTHOCUTEITEHO
IIPSIMON,
BUHTOBOM
CUMMETPHH,
yMETh
NPUMEHITh WX
MpU  pelIeHUU
3a/1ay4;

UMETh
MpEeACTaBICHUE
0 IO IH
OpTOTrOHAJIBLHOU
MPOEKIINY;
UMETh
MpeACTaBICHUE
0 TPEXTPaHHOM U
MHOT'OTPaHHOM
yrie u
MIPUMECHSTh
CBONCTBA
MJIOCKUX  YIJIOB
MHOT'OIPAHHOTO
yria npu
pelIeHuu 3a/1ay;
UMETh
MpeACTaBICHUS

JUIA




UX NP PELICHUHU 3a]aY;
UMETh TMPEJICTaBICHUE O
pa3BepTKe IWIMHApA U
KOHYCa, TJI0ILA U
MOBEPXHOCTU LUJIMHJIPA
u KOHYca, yMETh
OPUMEHSTh  UX  IpH
pelIeHUH 3a/1a4;

UMETh TPEJCTABICHUE O
wiomaan chepsl 1 yMETh
OPUMEHSTh  €ro  IpHU
pEIlIeHUH 3a/1aY;

yMETh pelllaTh 3a/1a4u Ha
KOMOMHAIUU
MHOTOTPAaHHUKOB U TEJ
BpallleHUs;

UMEThb TMPEJCTaBICHUE O
no100Uu B MPOCTPAHCTBE
U YMEThb peliaTh 3aJa4yu
Ha OTHOIIEHHE O0BEMOB
u IIoLaaeu
MMOBEPXHOCTEN
noI00HBIX uryp.

B noBcenHeBHON XKU3HU
U TIpU U3YYEHUU APYTUX
MIPEAMETOB:

COCTaBJISITh c
HCIIO0JIb30BaHUEM
CBOWCTB
reoMeTpuyecKkux Quryp
MaTeMaTHUYeCKUEe MOJICTH

0
npeoOpa3oBaHuU
oo0us,
TOMOTETHH u
YMETh
OPUMEHSTh ~ UX
OpU  PEIICHUU
3ajay;
YMETh
3a7auu
MIOCKOCTH
METOJaMHU
CTCPEOMETPHH;
YMETh
[IPUMEHSTh
bopMyIibI
00BEMOB npu
pelIeHUH 33124

peuarhb
Ha

JUIs  peuleHus  3aaay
MIPAKTUYECKOTO
XapakTepa M 3a7ad U3
CMEXHBIX  JUCIUIUINH,
HCCIIEI0BATh
MOJIyUEHHBIE MOJEIU |
MHTEPIPETHPOBATH
pe3ynbTaT
Bekropsl | OnepupoBatb Ha | OnepupoBarhb Bnanets noHaTusMu | Jloctmxenue
u 6a3oBOM YPOBHE | OHITUSIMU BEKTOPBI " UX | pe3yJbTaTOB
KOOpJIMHA | MOHSTHEM JIeKapTOBBI KOOP/IMHATBHI; pazznena II;
THI B | JIGKaPTOBEI KOOPJIWHATHI B | YMEThH BBITIOJIHATH | HAXOJIUTH 00BEM
OpOCTpaH | KOOPAMHATHI B | IPOCTPAHCTBE, orepanuu HaJl | mapaienenume,
CTBE IIPOCTPAHCTBE; BEKTOP, MOJyJIb | BEKTOPAMHU; a M TeTpa’pa,
HaXO/UTh BEKTOpa, PABEHCTBO | MCIIOJIB30BaTh CKASIPHOE | 3aJJaHHBIX
KOOp/AMHATBI BEPIINH | BEKTOPOB, IIPOM3BEAICHUE BEKTOPOB | KOOPAMHATAMU
Ky0a U | KOOpAMHATBl BEKTOpA, | IPU PELICHUM 3a/1ay; CBOUX BEpILUH;
IPSIMOYTOJIBHOTO yroia MEX]Jy | IPUMEHATh  YpPaBHEHHUE | 33/1aBaTh




napajuiesenumena BEKTOpPaMHU, IIJIOCKOCTH, bopMyny | IpIMYIO B
CKaJIIpHOE paccToOsIHUS MEXIYy | IPOCTPaHCTBE;
IIPOU3BEJICHUE TOYKaMHU, YpaBHEHUE | HAXOAUTh
BEKTOPOB, cheppl TpU PELICHUU | PACCTOSIHHE  OT
KOJUIMHEapHbIE 3a/1ay; TOYKHU 110
BEKTOPBI; MPUMEHATh BEKTOPbI U | IJIOCKOCTH B
HaxOJIUTh PACCTOSHUE | METOJ  KOOPAMHAT B | CUCTEME
MEXIY JIBYMsl | IPOCTPAHCTBE IpU | KOOP/MHAT;
TOYKaMHU, CyMMY | PELIECHUH 3a/1a4 HaxOJIUTh
BEKTOpPOB u paccTosiHue
MIPOU3BEJICHUE MEXIY
BEKTOpa Ha 4YUCIO, CKpELIMBAIOIINM
yromn MEXITY UCAd  TPSMBIMH,
BEKTOpaMHU, 3a/IaHHBIMU B
CKaJIIpHOE cucreme
MIPOU3BEJICHUE, KOOpAHHAT
packiagbiBaTh BEKTOP
o JIBYM
HEKOJUTMHEAPHBIM
BEKTOpaM;
3aaBaThb  IUIOCKOCTH
ypaBHEHUEM B
JIEKapTOBOM CUCTEME
KOOP/IMHAT;
pemarb MpoCTeHIINe
3a/1auun BBE/ICHHEM
BEKTOpPHOI0 Oa3uca
Hcropust | OnuceiBaTh [IpeacraBnate Bknaxa | Umets npeacrasnenue o | Jloctuxkenue
MaTeMaTu | OTJEJIbHBIC BBIJIAIOIITUXCS BKJIAJIC BBIJIAIOIIUXCS | PE3YJIHTATOB
KU1 BBIJIAIOIITHECS MaTEeMaTUKOB B | MaTeMaTUKOB B pa3Butue @ paszaena Il
pe3yabTaThl, pa3BUTHE MAaTEMATUKHU | HAYKU;
MOJTyYeHHBIE B XOJI€ | | HWHBIX  HAYYHBIX | IOHUMATh poJib
pa3BUTHUs obnacrei; MaTeMaTUKUd B Pa3BUTUHU
MaTeMaTUKHU KaK | IOHUMATh posb | Poccun
HayKu; MaTeMaTHKU B
3HaTh nmpumMepsl | pa3BuTuu Poccun
MaTeMaTUYECKUX
OTKPBITHA MU HX
aBTOPOB B CBSI3U C
OTEYECTBEHHOM 51
BCEMHUPHOH
HUCTOPUEH;
TMOHUMATh pOJIb
MaTeMaTHKU B
pazButuu Poccun
MeTtonabl [Ipumenars HUcnonb3oBathb Hcnoas3oBaTh 0CHOBHBIC | [locToKeHHE
MaTeMaTl | U3BECTHBbIE METOJbl | OCHOBHBIE METO/bl | METOJbI J0KAa3aTeIbCTBA, | PE3YyJIbTAaTOB
K1 npu pELIEHUH | JOKa3aTeIbCTBA, MPOBOJUTH pazaena II;
CTaHIAPTHBIX IIPOBOJIUTH JI0OKa3aTelIbCTBO U | IPUMEHSTh




MaTeMaTHYECKUX JI0Ka3aTelIbCTBO U | BBIIOJHATH MaTeMaTUYECKHE
3a4a4, BBIINIOJIHATD OIIPOBCPIKCHUC, 3HAHUA K
3amMeyarb OIIPOBEPKEHUE; MPUMEHATh  OCHOBHBIE | HUCCJIEIOBAHUIO
XapaKTCPU30BaATh MNPUMCHATH OCHOBHBLIC | METOJbI PCIICHUA | OKPYKAIOLICTO
MaTeMaTHU4eCKUe METO/IbI penieHusl | MaTeMaTH4eCcKuX 3a7a4; | MHpa
3aKOHOMEPHOCTH MaTeMaTUYECKUX Ha OCHOBE | (MOJIETUPOBAHUE
OKpY’Karoleu 3a/1ay; MaTEeMaTHUYECKUX busznyeckux
JICHCTBUTEIBHOCTH; | Ha OCHOBE | 3aKOHOMEPHOCTEN B | IIPOLIECCOB,
MIPUBOAUTH MPUMEPHI | MATEMATUYECKUX pupoje 3a1a4u
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B | XapaKTepU30BaTh SKOHOMUKH)
3aKOHOMEPHOCTEW B | IPUPOJIE KpacoTy U COBEPILIEHCTBO
pupoje, B XapaKkTepUu30BaTh OKPYKaIOIIEro MHpa u
YHCIIE KpacoTy Y | IPOU3BEACHUN
XapaKTEePU3YIOLIUX COBEPILEHCTBO HCKYCCTBA;
Kpacory OKPYKAIOIIEro MUpPA U | IPUMEHATh MNPOCTEUIINE
COBEPILEHCTBO MIPOU3BEICHUN MIpOrpaMMHBIE  CPEICTBa
OKpY>KaloIlllero Mupa | UICKYCCTBA; u 3JIEKTPOHHO-
u MIPOU3BEJICHUN | MPUMEHSTh KOMMYHUKAIIMOHHBIE
HCKYCCTBA MPOCTEUILINE CHUCTEMBI TMPHU PEIICHUU

MIpOrpaMMHBbIE MaTeMaTUYECKUX 3a/1a4;

cpeacTBa U | MOJb30BATHCS

SJICKTPOHHO- MMPpUKJIAAHBIMA

KOMMYHUKAI[MOHHBIE | IPOrpaMMamMu u

CUCTEMBI IpHu | IporpaMMaMu

peleHnu CHUMBOJIbHBIX

MaTEMATHYCCKUX BBEIYHCIICHUN JJIA

3a1a4 HCCIIEIOBAHUS

MaTEMATHYCCKUX
00BEKTOB

Conep:xanue yueOHoro npeamera «MareMaTHKa

AuiredOpa ¥ HaYaJIa aHATH3A

[ToBropenue. Pemenue 3amay ¢ MCHIONB30BAHUEM CBOMCTB YHCEN M CUCTEM CUHUCIICHHS,
JIETMMOCTH, JIOJ€H W YacTed, MPOIEHTOB, MOAyJleH 4yucen. PemeHune 3amad ¢ UCHOIb30BAaHUEM
CBOMCTB CTemMeHeW M KOpHEH, MHOTOYJIEHOB, MpeoOpa3oBaHWii MHOTOUYIEHOB U JIPOOHO-
parMoOHANTBHBIX BRIpAXEHUN. PereHune 3aad ¢ MCTHOIB30BAaHUEM TPaJAyCHOM Mepbl yria. Momyib
qrclia U €ro CBOWCTBa. PerieHue 3amay Ha JBIDKEHHWE M COBMECTHYIO pabOTy, CMECH W CIUIABHI C
MOMOIUIbIO JINHEHHBIX, KBaJIPaTHBIX U JPOOHO-pAllMOHATBHBIX YpaBHEHUU M UX cucteM. Pemenue
3a/1ad C TIOMOIIBIO YHMCIOBBIX HEPAaBEHCTB U CHUCTEM HEPABEHCTB C OJHOM MEPEeMEHHOW, C
NMpUMEHEHUEM W300paXEHUsI YHCIOBBIX IIPOMEXKYTKOB. PermieHune 3amad Cc HMCHOJBb30BaHUEM
YHCIOBBIX QYHKIIMH U UX TPpaHKOB. Hcnons3oBaHue CBOMCTB W TpaUKOB JHUHEWHBIX U

KBaJPaTUUHBIX (DYHKIMHA, OOpaTHOW NPOMOPIUOHAIBHOCTH U (PYHKIHH y :\/;. I'paduueckoe
pelIeHne ypaBHEHUM MW HeEpaBeHCTB. lcnosnb3oBaHuEe omnepauuii HaJ MHOXKECTBAMU U
BbICKa3bIBaHUAMU. lcnonb30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM NEPEMEHHOW,
YHUCIIOBBIX MPOMEXKYTKOB, UX OO0beIuMHEHUN U mnepecedeHuil. [IpuMmeHeHne mpu pemieHUH 3aaad




CBOWCTB apU(pMETUYEeCKOW M T'eOMETPUYECKOHl MpOrpeccuu, CYMMHPOBaHUS OECKOHEUHOU
CXOJALLEHCSA TEOMETPUYECKON MTPOTPECCUM.

MHoxecTBa (4UCIIOBBIC, TEOMETpHUYECKUX (pUryp). XapakTepucTHUECKOE CBOMCTBO, 3JIEMEHT
MHOKECTBa, IIyCTO€, KOHEYHOe, OeckoHeyHoe MHOXkecTBO. (CrocoObl 3aaHHsi MHOXKECTB
[TonmMHOXecTBO. OTHOIIEHHS NPUHAUIEKHOCTH, BKIIOYEHMs, paBeHcTBa. Onepauuu Haj
MHokecTBaMu. Kpyru Ditnepa. Koneunsie 1 0ecCKOHEUHbIE, CYETHBIC M HECUETHBIE MHOYKECTBA.

VcTuHHBIE ¥ JIO)KHBIC BBICKA3bIBaHUS, OINEPAllMM HAJ BBICKA3BIBAaHMAMU. Aneebpa
svickazvieanuti. CBS3b BHICKA3bIBAHUN ¢ MHOXKECTBaMU. KBaHTOPHI CyI1eCTBOBAaHUS M BCEOOIIIHOCTH.
3akoHbl JOTUKU. OcHOGHble oeudeckue npasuia. Pelienne Jormueckux 3a1ad ¢ MCIOIb30BaHUEM
KpyToB Dilliepa, 0CHOBHbIX 102UYECKUX NPABU.

Ymozakmouenusa. OOOCHOBaHMS M JIOKAa3aTelIbCTBO B MareMaTHke. Teopembl. Buabl
MaTeMaTHYeCKUX  YTBEPXKICHMHA. Buodwl  doxazamenvcms. Mamemamuueckas — UHOYKYUSL.
Ymeepoicoenus: obpamnoe OanHOMy, NPOMUBONONOJCHOE, 0OPAMHOE HPOMUBONOTIONCHOMY
oannomy. Ilpyu3HaK U CBONCTBO, HEOOXOIMMBIE U JIOCTATOYHBIE YCIIOBUSI.

Ocnosnas meopema apugpmemuxu. Ocmamru u cpasuerus. Ancopumm Eexiuoa. Kumatickas
meopema 06 ocmamxkax. Manas meopema ®epma. q-uunvie cucmemsl cuucienus. Lynxkyus Jinepa,
YUCTIO U CyMMA Oeiumenetl HamypaibHO20 YUCIA.

Pagnannas mepa yria, TpUTOHOMETPUYECKAsi OKPYKHOCTh. TpuroHoMeTpudeckne QyHKIUN
yricen U yriaoB. DopMmysbl MPUBEIACHUS, CIOKEHHUS TPUTOHOMETPUYECKHX (PYHKIMHA, (GopmMyIsl
JBOITHOIO M TOJOBMHHOTO aprymeHTa. l[IpeoOpa3oBaHue cCymMMbl, pa3HOCTH B IPOU3BEICHUE
TPUTOHOMETPHUYECKUX (YHKIIHH, U HA00OPOT.

Hynmu ¢yHKUIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HawuOomnbiee wu
HauMeHblllee 3HaueHue QyHkuuu. [lepuoanueckue QyHKIMM M HaMMEHbLIUH mepuoia. YeTHble U

HeueTHbIE PYHKIUN. PYHKYUU «OPOOHAS YACMb YUCLAN Y {x} U «Yenas Yacmov Yuciay Y= [x] :

TpuroHoMeTprudeckne (YHKIMH UHCIOBOTO aprymeHta » cosx y=smx  y= tgx ,
Y=Clgx Cpoiicrsa u rpadMKu TPUTOHOMETPUUECKUX (DYHKIUH.

OOpatHble TpUTOHOMETpHUYECKHE (DYHKIIMM, WX TJIaBHbIE 3HAYEHHUs, CBOWCTBA U TpaduKH.
Tpuronomerpuueckue ypaBHeHUs. OAHOPOJHBIE TPUTOHOMETPUUYECKHE YypaBHEHHUsA. Pemienue
IPOCTEHIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. IIpocTeiimne cUCTEMBl TPUTOHOMETPUYECKUX
YpaBHEHUM.

Crenens ¢ AeMCTBUTEIBHBIM [TOKA3aTEIEM, CBOMCTBA CTeNEeHU. [IpocTeiinne nokas3arenbHbIe
ypaBHeHHs U HepaBeHcTBa. [TokasaTenbHas QYHKIMS U ee cBoiicTBa M rpaduk. Yucno ¢ u pynkuus
y=e

Jlorapucgm, cBoiictBa  jorapudma. JlecATHUHBIK M HaTypalbHBIA  JIOTapudM.
[TpeoOpa3oBanue norapupmMuueckux BblpaxkeHui. Jlorapupmuueckue ypaBHEHUS U HEPaBEHCTBA.
Jlorapudmuueckas GyHKUNS U €€ CBONCTBA U rpaduK.

Crenennas ¢yHKIMS U ee cBoiicTBa U rpaduk. UppanmoHanbHble ypaBHEHUS.

IlepBuuHbIE NpEACTABIEHUS O MHOXECTBE KOMIUIEKCHBIX 4YHCEN. Jleucmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexkcrno conpsidcennvie uucna. Mooyne u apeymenm uucna. Tpueonomempuyeckas
popma komnnekcHozo yuca. Pewenue ypasHeHuti 6 KOMIIEKCHbIX YUCTIAX.

MeTton uHTEpBaIOB JUIs pelieHns HepaBeHCTB. [IpeoOpa3oBanus rpagukoB GyHKIIMIL: CBHT,
YMHOXXEHHE Ha 4YHCIIO, OTPakK€HHE OTHOCUTEIBHO KOOPAMHATHBIX oced. ['paduueckue meToss!
pEIIeHUs] ypaBHEHUN U HEPABEHCTB. PelleHne ypaBHEHUI 1 HEPAaBEHCTB, COACPKAILNX IIEPEMEHHYIO
101 3HAKOM MOJTYJIS.

CucrteMbl MoOKa3aTeNbHBIX, JIOTAPU(PMUUECKHX U HPPALMOHAIBHBIX ypaBHEHUH. CuCTeMbl
NOKa3aTeIbHbIX, JIOTApU(YMUIECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.

B3aumuo obpartnbie ¢pyHkumu. I'paduku B3auMHO 00paTHBIX (YHKITHIA.



YpaBHEHHUs1, CHCTEMBI YPABHEHU C IIAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuti cmenenu eviue 2 cneyuanibivix 6uoos. Teopema
Buema, meopema be3y. IIpusooumvie u nenpusooumvle mrozounenvl. OcHoenas meopema aneeopul.
Cummempuueckue mHozouneHsl. Llenoyucnennvie u yenr03HauHble MHO20UIEHbI.

Huoghanmoswi ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K6aopamos.

Cymmbl u psovl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npudaudMzCEHUU OCUICMBUMENbHBIX YUCEN PAYUOHATbHBIMU.

MHoorcecmsa na KOOPOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Byusaxosckozo, nepasencmeo Hencena, nepaserncmea o cpeomux.

[Tonsatue mnpenena ¢yHKuMM B TOuke. [lonamue npedena ¢hymkyuu 6 OecKOHeuHOCHIU.
Acumnmomul  epaguka  @ynxyuu. CpasHeHue 6GeCKOHEUHO Maablx U OECKOHeUHO OONbUIUX.
HenpepwiBHOCTS (hyHKIIMU. Cooticmsa Henpepbinvix hynxyui. Teopema Betiepuwmpacca.
Huddepenunpyemocts ¢yukiuu. IlpomsBognas ¢yukimuu B Touke. KacatenbHas k rpaduky
¢ynkuuu. ['eomerpudecknid U (U3UUECKUN CMBICT TPOU3BOMHOU. [Ipumenenue npou3gooHol 6
¢usuxe. [IponsBoausie anemenTapubix Gynkuuid. [IpaBuna nuddepennupoBanusi.

Bropast npousBoiHas, ee reoMeTpUUeCKUi U PU3MUECKUN CMBICIT.

Touku skcTpemyma (MakcuMyMa U MUHMMYMa). MccnenoBanue sneMeHTapHbIX (QyHKUIUN Ha
TOYKH 3KCTpEMyMa, HauOoJIblliee U HAaUMEHbILIee 3HAaYEHHUE C TOMOLIbI0 IPOU3BOAHON. [locmpoenue
epaguxos yHKyuil ¢ nomMowbro Npou3eoOHsIX. llpumenenue npouzBOOHOU Npu peueHuu 3a0ad.
Haxoorcoenue skempemymos @hyHKyuii HeCKOIbKUX NePeMEHHDbIX.

[lepBoobOpaznas. Heompenenenusiii unterpan. IlepBooOpa3zHble 3IeMEHTapHBIX (YHKIUI.
[Tnomane kpuBonuHeHo# Tpanenuu. ®opmyna Herotona-JleitOnuna. OnpeneneHHblii UHTErpal.
Buiyucnenue niowadei niockux gueyp u 06vemos mein 8paujenus ¢ NOMOWbIO UHMe2pad..
Memoowbl pewienus hyHKYUOHATbHBIX YPABHEHUN U HEPABEHCME.

I'eomerpus

[ToBTOopenue. Pemienue 3agad ¢ UCMONIB30BaHUEM CBOMCTB (PUTYp Ha TUIOCKOCTH. Perenue
3a/1a4 Ha J0Ka3aTeJIbCTBO U MOCTPOCHHE KOHTpHpUMepoB. [IpruMeHeHre mpocTeduX JTOTHYeCKUX
npaBwi. PemieHne 3amad C  MCHOJB30BAHHEM TEOPEM O TPEYroJbHUKAX, COOTHOLIEHWH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKaX, (paKTOB, CBA3AHHBIX C YEThIpEXyroibHHKaMu. PemieHue 3amad c
UCIIONIb30BaHNEM (DAaKTOB, CBSI3aHHBIX C OKpPY)KHOCTSIMHU. PelieHue 3agauy Ha HM3MEpeHMs] Ha
TUIOCKOCTH, BBIYMCIICHUS IJIUH U IJIOMAAeH. PeweHue 3a0au ¢ nOMoubo 6eKmopos u KOOPOUHAM.

Harnsanas crepeomerpus. [lpusma, napainenenunesn, nupaMuia, TETPAdIP.

OcHOBHbBIE TIOHSITUS T€OMETPUM B NMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CJIEJCTBUS U3 HUX.
Tonamue 06 akcuomamuueckom memode.

Teopema Menenas ons mempasopa. IlocTpoeHHE CEYEHHII MHOTOTPAaHHUKOB METOJIOM
cinenoB. llenTtpanbHoe mpoekTupoBaHue. [locTpoeHne ceuyeHuii MHOTOTPaHHMKOB METOJIOM
MIPOEKIN.

CkpemuBaroniyecss MpsiMble B TMPOCTPAHCTBE. YTOJI MEXKIAYy HUMH. Memoovl HaxoxcoeHus
PACCMOAHUL MeHCOY CKPEUUBAIOUUMUCS NPAMBIMU.

TeopeMbl O mMmapayuIeNIbHOCTH NPSIMBIX M IUIOCKOCTeM B mpocTpaHcTBe. [lapamnenbHoe
MIPOEKTUPOBaHUE U N300pakeHue Gpuryp. I eomempuueckue mecma moyex 8 NPOCMPAanHcmae.
[lepneHAUKyYISIpHOCTE TPSIMOM M TUIOCKOCTH. OpTOrOHajdpHOE NpoeKTUpoBaHue. HakinoHHBIE H
npoekiuu. TeopeMa o Tpex NeprneHIuKyaspax.

Buowt mempasopos. Opmoyenmpuueckuti mempas’op, KaApKACHbI Mempal’dp, PAGHOSPAHHbBIU
mempa’op. IlpamoyzonvHolii mempasop. Meouarwvl u bumeouarvl mempas’opa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrostaus mexny ¢urypamu B npoctpancTBe. OOmuil MEepHneHIUKYISIP IBYX CKPEIUBAIONIIUXCS
MPSIMBIX.



Yrasl B mpoctpaHcTBe. [lepneHAMKYISpHBIE IUIOCKOCTH. [l1owadsb opmo2oHanbHOU
npoekyuu. Ilepnenouxynsipnoe cevenue npuzmwvl. Tpexepaumnviii u mMHocoepaunsiii yeon. Ceolicmea
NIOCKUX Y2ll08 MHO202panHo20 yaad. Ceolcmea NAoCKuX u 08YepPaHHbIX V2ll08 mMpexespanHo20 y2id.
Teopembi KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Y2ild.

Bunbl MHoOrorpaHHukoB. Paszeepmku muococpannuxa. Kpamuauvwue nymu na noeepxnocmu
MHO202PAHHUKA.

Teopema Diinepa. 1lpaBuibHble MHOTOTPAHHUKH. /[801CIMBEHHOCIb NPABUTLHBIX MHO202PAHHUKOG.
[Ipuzma. Ilapamnenenunen. CpoiicTBa mnapaienenunena. I[IpsMOyroiapHbld MHapajuieenunes.
HaxnoHnHsle TPU3MBL.

[Iupamuna. Buael nupamua.  DneMEHTbl OpaBWIbHOM nupamuabl. [lupamunabl ¢

PaBHOHAKJIIOHEHHBIMU PeOpaMu U TpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Inomany noBepXHOCTEH MHOTOIPAHHUKOB.

Tena Bparmienus: HUWIMHAP, KOHYC, map U chepa. CeyeHus muiMHIpa, kKoHyca u mmapa. [lapoBoit
CErMEHT, IIapOBOI CIIOH, IAPOBOI CEKTOP (KOHYC).

YcedeHnHas TUpaMua U YCEUEHHBIN KOHYC.

Onemenmul cpepuyeckoii ceomempuu. Konuueckue ceuenus.

Kacarenbuble mpsiMble U MIOCKOocTU. Brucanneie u omucanuble chepwl. Kacarowuecs
cpepvi. Kombunayuu men epawjenus.

Bextopsl 1 koopauHatel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO. YTOJI MEXKIY
BekTopaMu. CKaJIIpHOE ITPOU3BEICHNUE.

VYpaBHeHune I1IOCKOCTH. Dopmyna pacCTOSHUA MEXIYy TOUYKaMH. YpaBHEHHE CQEpBHI.
Dopmyna paccmoanus om mouxku 0o niockocmu. Cnocodwvl 3a0aHus NPAMOU ypasHeHUsMU.
Pewenue 3aoau u Ooxkazamenbcmeo meopem ¢ NOMOWDBIO 8EKMOPOE U MEmoOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.

[Tonstue oo6vema. O6bEMbl MHOTOIpaHHUKOB. OOBEMBI Tell BpallleHUs. Akcuomvl obvema.
Bv1600 popmyn 06vemos npamoyeonbroeo napannenenunedd, npusmsl u nupamudsl. Copmynst 0
Haxoxcoenusi 0ovema mempasopa. Teopemvt 06 OMHOWEHUAX 0OLEMOS.

Ipunooswcenuss unmezpana K 6vluucienuio 00vemo8 u nogepxrocmeu men epawerus. Ilnowaos
cghepuueckozo nosca. Odvem waposoco cnos. [lpumenenue o6vemo8 npu peutenuu 3a0ay.

[Tnomane chepsl.

Paszeepmxa yununopa u konyca. Ilnomjanp mnoBepXHOCTH LHMJIMH]Ipa U KOHYCA.

KomOunHamm MHOTOTpaHHUKOB U TEJ BpaIleHHS.

[Tono6ue B mpocTtpancTBe. OTHOIIEHHE 00BEMOB U IIJIOLIAJIEH MOBEPXHOCTEN MOJOOHBIX (HUTYD.
Hsuoicenusi 6 npocmpancmee: NapaielbHblil  NEPEHOC, CUMMEmpUsi  OMHOCUMENbHO — NIOCKOCHIU,
YEHMPATLHASL CUMMEMPUSL, NOBOPOT OMHOCUMENLHO NPAMOU.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0au Ha nIOCKOCMU C UCNOIL3OBAHUEM
cmepeomempudecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUs rpad0B 1 KOMONHATOPHKA

[ToBTOpenue. Mcnonp3oBanue Tabaul U IuarpamMm JUisl IpeICTaBIeHUs JaHHBIX. PemieHue
3aJa4 Ha MPUMEHEHUE OMHMCATEbHBIX XapaKTEPUCTHK YMCIOBBIX HAOOPOB: CPEAHUX, HAHOOIBIIETO
Y HaWMEHBIIIETO 3HAYEHNUs, pa3Maxa, TUCIIEPCUU U CTaHJAPTHOTO OTKJIOHEHHUs. Bpruncinenne yactor
U BEpOATHOCTEW cOObITUI. BpluucieHne BepoOSTHOCTEM B ONbITaX C PaBHOBO3MOXKHBIMU
BIIEMEHTApPHBIMM  UCXoAaMHu. Mcnonb3oBaHue KOMOMHATOPUKU. BbluncieHue BeposiTHOCTEH
HE3aBUCUMBIX CcOOBITHI. Mcronb3oBanue (HopMysbl CIOKEHHS BEPOSATHOCTEH, AuarpamMm Diiepa,
nepesa BeposTHOcTeH, hopmynsl bepHymm.
Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocme.

VYcnoBHas BeposATHOCTb. IlpaBuno ymHOXeHHs BeposTHOcTed. Dopmyna IOITHOU
BeposaTHocTH. Dopmyrna baiteca.



JluckpeTHble clydailHble BeIUYMHBI W pacnpeneneHusi. COBMECTHbIE pacHpeeieHusl.
Pacnipenenenne cymMmbl UM MPOM3BEICHUS HE3aBUCHUMBIX CIyUYalHBIX BEIMYMH. MaremaTuyeckoe
OXKHMJIaHME U JUCTIEPCUs CIy4YalHOW BEJIMYMHBI. MaTeMaTuiecKoe OXUJAHUE U JTUCIEPCHUS] CYMMBI
CIIy4aiHbIX BEJTUYHH.

bunapnas  ciywaiiHas ~ BenuuuHa, pacnpeneneHue  bepnymu.  ['eomerpuueckoe
pacnpezeneHue. buHOMHalbHOE paclpeieleHHe U €ro CBOWCTBa. [ unepeeomempuuieckoe
pacnpedeneHue u e2o c8OUCMEA.

HenpepriBHble ciiydaiinble BenuyuHbl. [MOTHOCTH BepositTHocTU. DyHKIUS pacrpenencHusl.
PaBHOMEpHOE pacnipeneneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.
Pacnpeoenenue I[lyaccona u eco npumenenue. Hopmanbaoe pacnpenenenue. @ynknus Jlammaca.

[TapameTrpsl HOpManbHOTO pactipeenenus. [Ipumepsl ciiydailHbIX BEIMYMH, MOIYMHEHHBIX
HOPMAJIbHOMY 3aKOHY (MOTPEIIHOCTh H3MEpPEHUH, pOCT uenoBeka). [lemmpanvHas npedenvHas
meopema.

Hepasencmeo Yebwviwesa. Teopema Hebwviwesa u meopema Bepnynnu. 3axkon Oonvuiux uucen.
Buibopounwiii memoo uzmepenus eeposmuocmeti. Ponv 3axkona 6onvuwiux yucen 6 Hayke, npupooe u
obwecmse.

KoBapuamusi AByX CIIy9allHbIX BelW4uH. [loHATHE O KOIPPUIMCHTE KOPPEISAIUH.
CoBMecTHBIE HAOMIOJIEHUS JABYX CIy4alWHBIX BEIHUYUH. Buibopounviii Ko3pduyuenm xopperayuu.
Jlunetinas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepusi u ee ypogewsb 3Hayumocmu. Ilposepka
npocmeuiwux —eunomes. OMuUpudecKue pacnpeoeieHus U UX C6A3b ¢ MmeopemuiecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmesuti. Huvexkmueuvie u cropvekmusHvle coomgemcmeus. buexyuu.
Jluckpemuas nenpepvienocmo. Ilpunyun Jupuxie.

Koouposanue. /[souunas 3anuco.

Ocnoeuvie nousmus meopuu 2epagos. /lepesvs. /leouunoe oepeso. Ceaznocmv. Komnonenmul
cesasnocmu. Ilymu na epaghe. Diinepossi u I amunomonogvl nymu.



TemaTHuyecKoe JIAHNPOBAHUE

MaremaTuka: (Ajredpa U HaYajIa MaTeMaTH4YeCKOro anajan3a), 10 kaacc, 102 yaca.

Ne H Koa-Bo Koa-Bo TeMbl KOHTPOJBLHBIX
n/n 43BAHNE pasjiea JacoB KOHTp.pador | padoTr
IIoBTOpEHME Kypca MaTEMaTUKU 32 5 1 Bxonnas KOHTPOJIbHAS
1 9 Kiacc pabora
KonTponbnast padora Ne
2 JelicTBUTENbHBIE YKCIIA 10 1 1 «JleficTBUTENBHBIE
qHCIIa
1 KonTponbnast padora Ne
3 Crenennas KIS 11 2 «CteneHunas
VH
GYHKITHIS
1 KonTponbnast padora Ne
4 | Iloka3arenpHast GyHKIUS 9 3 «llokasarenbHas
GyHKIS
1 KonrponsHas  pabota
0.
5 Jlorapudmuueckas GyHKIUSA 12 Ne4 «Jlorapnmurieckas
GyHKITHIS
1 Kontponbnas ~ pabota
AnreOpanyeckue ypaBHEHUS U No5 «Asre6panieckie
6 CHUCTEMBI HeJUHEHHbIX | 12 YPABHEHNS M CHCTEMBI
yYpaBHEHUU HEJIMHEHHBIX ypaBHEHUID
14 1 Kontponbnas  pabota
7 Tpuronomerpuueckue GopMyJibl Ne6 «TpuronomeTpuyeck
ne GopmMyIbI»
15 1 KonTponbnast pabora Ne
8 Tpuronomerpuueckue 7
ypaBHEHHS «Tpuronomerpuueckue
YpaBHEHUS
9 | [ToBTOpEHHE 14
Hroro 102




Maremartuka:(I'eomerpus) - 10 kiace 344

Ne Koun KosnuyectB | TeMbl KOHTPOJIBLHBIX padoT
n/ | Ha3panme pa3nena YeCTBO | 0 KOHTPOJb
I 4yacoB HBIX padoT
1 | Beexmenwue 2
2 KonrponpHast pabora Nel
«[TapamnenbHOCTE HPSAMON U
2 [lapamienbHOCTh MPSAMBIX U 10 IJIOCKOCTH»
IIJIOCKOCTEN Konrponpaas pabora Ne2
«[TapannenbHOCTh
IIJIOCKOCTEN»
1 KonrponpHas pabora  Ne3
«[leprieHAUKYISAPHOCTD
[lepnenuKyIsIpHOCTH PHCHMKYIAPHOCT
3 . 10 IPSIMBIX U IIJIOCKOCTEN»
IPSIMBIX U IJIOCKOCTEN
1 Kontponbaass  paGora  Ne
4 | MHOrOrpaHHHKH 8 4«MHOTOTrpaHHUKU»
5 | IloBropenue 4
Hroro 34
Marematuka: (AJireopa u HayajIa MATEeMATHYECKOro aHaan3a), 11 kiaacc, 102 yacon
e Konu Kon-Bo | TeMbl KOHTPOJIBHBIX PadoT
n/-n Hassanmue pasaena 4eCTBO KOHTP.
4acoB pador
KontponbHas pabGora Ne 1
Tpuronomerpuueckue
1 15 1 «TpuroHomerpuueckue
byHKIIUU
GyHKITUN
1 KonTtponbuast pabGora Ne 2
IIpousBoaHas u ee
2 . 15 «I[IpousBonHas U ee
reOMEeTPUUYECKUN CMBICTT .
TreOMETPUUECKUN CMBICTI
5 1 Konrtponbnas pabGora Ne 3
3 | IIpumenenne NMpousBOAHOH | ¢ «IIpuMeHEHNEe TPOU3BOIHOM K
K MCCIIE/IOBAHUIO YHKIMH HCCIEIOBaHUIO (QYHKITHID
1 KoHnTponbHas adora  Ne4
4 WuTerpan 12 P P
«MuTerpan»
1 Kontponbnas  pabora  No5
5 KoMnuiekcHble ynciia 8
«KoMmmekcHble yncia»




8 1 KonrponsHast pabora Ne 5
6 | Kombunaropuka «KoMOuHaropuka»
8 1 Koutponbnas pabGora Ne 6
7 | OweMeHThl Teopun «DIIEMEHTBI TEOPHH
BCPOATHOCTCH BEPOATHOCTEN»
6 1 Kourtponbnas pabGora Ne 7
8 | Crartucruxa «Crarucruka»
9 | IloBropenue 15
Hroro 102
Maremartuka: (I'eomerpus) - 11 kiacc, 34 yacon
Kos-Bo | TeMbl KOHTPOJIBHBIX PaboT
Ne KoJu-Bo P P
Ha3panue pa3zaena KOHTPOJI
n/n 4acoB
padort
KonTponbHas paboTa Nel
1 BekTopsl B IpOCTpaHCTBE 3 1 «BeKTOopsI B IPOCTPAHCTBEY»
2 KonTpoabHas pabota Ne2
«[Ipocreiimue 3a/1a4uu B
5 Merton KOOpJAWHAT B|g KOOPAMHATAX
IIPOCTPAHCTBE KoHnTponbHas pabota Ne3
«CxanspHoe MIPOU3BEICHNE
BEKTOPOB. JIBHXKEHHSI»
1 KoHnTponbHas pabota Ne4
3 | Humnnp, komyc, map 8 «Iunusap, KoHyc, chepa u map»
2 KoHnTponbHas pabota Ne5
«O0beM  UMIWHIpA, KOHYCA,
MUPAMUIBI U TIPU3MBI»
4 OOBeMbI Ten 8
KonTtponbnas pabora Ne 6
«O0beM mIapa W €ro uacreny,
«O6bem chepbiy
5 | IloBTopeHue 7
Hroro 34




