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Ianupyemble pe3yJibTaThl 0CBOEHHSI y4e0HOT0 NpeaMeTa
10 kaacc
JIMYHOCTHBIE Pe3yJIbTATHI:

. BOCIIUTAHUE POCCUHUCKOM TPakTaHCKOW HICHTUYHOCTH: MATPUOTHU3MA; TOTOBHOCTH K CITY)KCHHUIO
OTedecTBY, €ro 3allUTe; OCO3HAHHS POCCUHCKON MICHTUYHOCTH B MOJUKYJIBTYPHOM COI[MYME; YyBCTBa
NPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOIIHOCTH POCCUHCKOTO Hapoaa u cyapoe Poccuu;

. MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAYMMOCTH HAyKH,
TOTOBHOCTb K HAayYHO-TEXHHYECKOMY TBOPUYECTBY, BJIQJICHUE JTOCTOBEpHOW MH(POpMALUEH O Mepe1oBbIX
JOCTHKEHUSIX M OTKPBITHAX MUPOBOI M OTCUSCTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUIX
00 ycTpoiicTBe Mupa 1 00IIeCTBa;

. TOTOBHOCTh M CIIOCOOHOCTh K CaMOpPa3BUTHIO, CaMOOOPAa30BaHUIO W CAaMOBOCIHTAaHUIO B
COOTBETCTBUMH C O6H.[€‘-IC.HOBC‘-I€CKI/IMI/I HECHHOCTAMU U HCaJIaMU I'PAXKIaHCKOTO OGH.[GCTBa;
. TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA IPOTSHKEHUN BCEH

KU3HHM;, CO3HATENbHOE OTHOIIEHHE K HENpephIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCIEUIHOMN
npodeCCHOHATEHON 1 00IIECTBEHHOM JEATEIHHOCTH;

. OpHEHTAIMsT OOY4YaloOLIMXCS Ha peaju3alfio TO3UTHBHBIX JKM3HEHHBIX IIEPCIEKTUB,
WHUIIMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIpEAeNIeHUIO,
CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHBIE IJIaHbI;

. TOTOBHOCTH K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILIEHUH B IPYMIE UM COLUATBHON OpraHU3alluH;
TOTOBHOCTh OOYYaIOMIMXCSl K KOHCTPYKTHBHOMY YYacTHIO B NPHUHITUU PELICHUH, 3aTparuBaroluX HX
mpaBa W MHTEpEChl, B TOM 4YHCIE B pa3IMYHbIX (opMax OOIIECTBEHHOW CaMOOpraHu3alluy,
caMOyTIpaBJIeHHs], OOLIECTBEHHO 3HAYUMOM JeSITeIbHOCTH;

. OCO3HAHHBIM BBIOOp Oymymiel mpodeccuu Kak MyTh M CIOCO0 peanu3anii COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB;

. TOTOBHOCTh OOY4YaOIIUXCSl K TPYAOBOM MpodeccrnoHalbHOM NeATeNbHOCTH KaK K BO3MOXHOCTH
y4acTHs B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, FTOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIEM;

. HPABCTBEHHOE CO3HAHUE U IOBEJECHHE Ha OCHOBE YCBOCHHs OOIIEUeIOBEYECKUX IEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS U TOBEACHUS B TOJMKYJIBTYPHOM MHpE, TOTOBHOCTH M CHOCOOHOCTH BECTH
IUAJIOT C JPYrMMH JIIOAbMH, JOCTHUTaTh B HEM B3aMMOINOHHUMAHUS, HAaXOJUTh OOIIMEe Leau U
COTPYAHUYATH JJISl MX JTOCTHKECHHUS;

. pa3BUTHE KOMIETEHIMH COTPYJHUYECTBA CO CBEPCTHHKAMHM, NETHbMH MIIAJIIErO BO3pacTa,
B3pOCJBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-HCCIEI0BATENbCKOM, MPOSKTHON U
JIPYTUX BUIaX ACSITEITbHOCTH.

. YMEHHE SICHO, TOYHO, TPAMOTHO HM3J1araTb CBOM MBICIHM B YCTHOM M MHCbMEHHOW pe4H, MOHUMATb
CMBICTI TIOCTaBJICHHOM 3aj]auu, BRICTpanBaTh apryMEHTAIIUIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;

*  MpEeACTaBICHHE O MAaTEeMaTHYECKOH Hayke Kak cdepe ueloBeuecKO NesTeIbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUMMOCTH JIJIS1 pa3BUTHSI LIMBUIIU3ALIUN;

*  KpEaTWBHOCTh MBILUICHUS, UHUIIMATHBA, HAXOTYUBOCTb, aKTUBHOCTh NMPH PEIICHUU MaTeMaTHYECKUX
3ajady;

*  KPUTUYHOCTb MBIIUICHUS, YMEHHME pAaCIO3HABATh JIOTMYECKHE HEKOPPEKTHBIE BbICKAa3bIBAHUS,
OTIIMYATh TUIOTE3Y OT (aKTa;

*  yMEHHE KOHTPOJIMPOBATH MPOLECC U PE3yJIbTaT YUeOHOH MaTeMaTH4ecKOl e TeIbHOCTH;

*  CIOCOOHOCTh K AMOLIMOHAIBHOMY BOCIPHSTHIO MaTeMaTUYeCKUX  OOBEKTOB, 3ajay, pelIeHUH,
pacCyKICHUN.

MeTanpeaMeTHble pe3yJbTAThI:

Pezynamuenvie YY/I:

CHOCOOHOCTh CaMOCTOSITENILHO OOHAPYKUBATh U (YOPMYIHPOBATH YUEOHYIO MPOOIEMy; ONPENeNATh Lelb
y4eOHOH 1esATeNbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO ONpPEAEIUTh, YTO LENb
JOCTUTHYTA; CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIE 3a/aud B 0Opa30BATENbHON NEATENBHOCTH H
’KM3HEHHBIX CUTYallUsAX; pa3BUBaTh MOTUBbI U UHTEPECHI CBOEH MT03HABATENBHOM JESTEIbHOCTH;

. OLIEHMBATh BO3MOXKHBIE TIIOCIIEACTBUS JOCTIKEHHUS] TOCTABJIEHHOW LENH B JI€ATEIBHOCTH,
COOCTBEHHOM XU3HU U )KU3HU OKPY’KAIOIIMX JIFOJeH, OCHOBBIBASICh HA COOOPAKEHUAX 3TUKU U MOPAJIH;



® CHOCO6HOCTB CaMOCTOATCIIBHO IUUIAHUPOBATh AJIBTCPHATUBHBIC MIYTU HOCTHKCHUA ueneﬁ,
OCO3HaHHO BRIOMpaTh HanoOoJee F3(h(PeKTUBHBIE CITOCOOBI pellieHUsT YIeOHBIX U MMO3HABATEIBHBIX 33]1a4;

. OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U Jpyrue HeMaTepHajbHbIE Pecypchl, HEOOXOAUMBbIE ISt
JOCTHKECHHMSI IIOCTABJIICHHOM LIEIN;

. OpraHu30BBIBaTh 3(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX Il JOCTHXKEHHS MOCTABICHHOM
eI,

. COIIOCTABJIATH IOJYYEHHBIN PE3YyJIBTAT AEATEIbHOCTH C IIOCTABICHHOMN 3apaHee LEIbIO;

. YMEHHE COOTHOCUTb CBOM JAEWUCTBHUS C IUIAHUPYEMBIMHM Ppe3yJIbTaTaMH, ONPENeNATh CIOCOOBI
NecTBUI B paMKax MpeJIOKEHHBIX YCIOBUN M TpeOOBaHUM;

. YMEHHE OCYILECTBIIATh KOHTPOJIb IO O0Opa3lly W BHOCHTh HEOOXOAMMbIE KOPPEKTUBBHI B
COOTBETCTBUU C U3MEHSIOLLEHCS CUTYyaLlUEH;

. CIIOCOOHOCTb aJIeKBaTHO OLIEHUBATh MPABWIBHOCTh WJINM OLIMOOYHOCTH BBINOJIHEHHS Yy4eOHOMH
3a1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIICHuUS;

. YMEHUE ONpenessITh MOHATHSA, COo3/laBaTh OOOOIIEHUs, YCTaHABIMBAaTh AaHAJOIMU,
KJIacCU(UIIMPOBATh, CAMOCTOSTEIHHO BRIOMPATh OCHOBAHUS U KPUTEPUHU IJIsl KITAaCCUPHUKAINH;

. YMEHHME YCTAHABIUBaThb INPUYUHHO-CIECACTBEHHBIE CBA3HM; CTPOUTH JIOTUYECKHE DPACCYKIEHUS,
YMO3aK/II04eHNs (MHAYKTUBHBIE, NEAYKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;

. YMEHHUs CO3/aBaTh, IPUMEHATh U NIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEACTBA, MOJEIH U

CXCMBI IJId pCUICHUA y‘-I€6HBIX U II03HABaTCJIbHBIX 3a1a4.

Ilo3nasamenvuvie YY/[:

. dbopmupoBaHre y4eOHOW M OOIIETOIB30BATEIHCKOM KOMIIETEHTHOCTH B 00JIACTH HMCTIOJIB30BAHUS
WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHomoruil (MKT-koMmeTeHTHOCTH);

. NepBOHAYallbHbIE MPEJCTAaBIEHUsI 00 HIEAX M O METOJaX MaTeMaTHKH KaKk 00 yHHMBEpCaIbHOM
SI3bIKE HAYKW U TEXHUKH, O CPEJICTBE MOJICTTUPOBAHMSI SIBJICHUN U TIPOIIECCOB;

. yMEHHE BHJETh MAaTeMaTHYECKyl0 3aJady B KOHTEKCTE€ MpOOJIEMHON cUTyallud B JAPYTUX
TUCITUILTNHAX, B OKPYXKAIOIIEeH KU3HU;

. MOMCK W HaxoXIeHHe OOOOIIEHHBIX CHOCOOOB pelIeHHs 3aJad, B TOM YHUCIE, OCYIIECTBICHUE

pa3BepHYTOro HWHGOPMAIMOHHOTO IIOMCKAa W IIOCTAHOBKA HAa €ro OCHOBE HOBBIX (Y4eOHBIX U
MO3HABATENIbHBIX ) 3a/1a4;

. KPUTUYECKOE OLCHMBAHWE M HWHTEPIPETHPOBaHWE HMH(OpPMAIMM C pa3HBIX TO3UIIHIA,
pacrno3HaBaHue U (PUKCUPOBAHHME MPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOYHHUKAX;
. HCIIOJIb30BAaHUE  PA3JIMYHBIX  MOJEJIBHO-CXEMATHUUECKUX CPEACTB Uil  NPEACTaBICHUS

CYLIECTBEHHBIX CBsI3el M OTHOIICHMH, a Tak)Ke MNPOTHUBOPEYMiA, BBISIBICHHBIX B HH(YOPMAIIMOHHBIX
UCTOYHHKAX;

. HAXO0X/IEHHWE U TMPUBOJ KPUTUYECKUX apTyMEHTOB B OTHOLICHHM JIEHCTBHUI U CYXIEHUN APYroro;
CIIOKOWHOE W pa3yMHOE OTHOIIEHHE K KPUTUYCCKUM 3aMEUaHUsSM B OTHOIICHWH COOCTBEHHOTO
CY’KJICHHSI, PACCMOTp UX KaK Pecypc COOCTBEHHOTO pa3BUTHS;

. BBIXOJ 332 paMKH Yy4yeOHOTro TpeAMeTa U OCYIIECTBICHHE LEJICHANPABICHHOTO ITOMCKa
BO3MOXHOCTEH Il IIUPOKOrO MEPEHOCa CPEACTB U CIIOCOOOB AEHCTBHYS;
. BBICTpaWBaHUE WHIMBHIYaJbHOH 0O0pa30BaTEIbHON TPACKTOPHUH, C YUYETOM OTPAaHUYEHUS CO

CTOPOHBI IPYTUX YYaCTHUKOB U PECYpCHBIE OTPaHUUCHUS;
*  YMEHHUE MEHSTh U yAEePKUBATH Pa3HbIE MO3ULIMU B MIO3HABATEIHHON JIEATETbHOCTH;

. YMEHHUE MOHMMATh U MCIIOJIb30BaTh MAaTEMAaTUUECKNUE CPEACTBA HAIVISIIHOCTH (PUCYHKH, YEPTEKHU,
CXEMBI U JIp.) AJIs WILTIOCTPALMK, UHTEPIIPETALlUU, apTyMEHTaUH;

. YMEHHUE BBIABUraTh T'MIIOTE3bI NPH PEIICHUH Y4YeOHBIX 33Ja4 U NMOHMMaHHUs HEOOXOAMMOCTH HX
IIPOBEPKU;

. ITOHMMAHHE CYIIHOCTH AJITOPUTMHYECKUX NMPEANACAHUN U YMEHHS AEUCTBOBATh B COOTBETCTBUU C
IIPEMIOKEHHBIM AJITOPUTMOM;;

. CIOCOOHOCTh IUIAHMPOBATH U OCYILECTBIIATh AEATENBHOCTb, HANPaBJIECHHYIO Ha pELICHHE 3ajad

HCCJICA0BATCIILCKOI'0 XapaKTepa.

Kommynuxamuenvie YY/I:
. pa3BUTHE CHOCOOHOCTH OCYLIECTBIIATH JEIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO
B3pOCIBIMU (KaKk BHYTPH 00pa3oBaTeNbHOM OpraHuM3alud, Tak U 3a €€ MpeaeraMu), IMoJ0HpaTh



NapTHEPOB JUIs J€JI0BOM KOMMYHHUKAIIMM UCXOIS M3 COOOPaKEHUI pe3yIbTaTUBHOCTH B3aUMOICHUCTBUS,
a HE JIMYHBIX CUMIIATUH;

. IpU OCYILIECTBICHUU TPYIIOBOH pabOThl OBITh KaK PYKOBOJAWTENIEM, TaK M WICHOM KOMaHIbBI B
pasHbIX POJISIX (FeHepaTop UAeH, KpUTHK, UCIIOJHUTENb, BEICTYNAIOUINNA, SKCIIEPT U T.1.);

. KOOP/JMHUPOBAaHME W BBINOJHEHHE pPA0OTHI B YCIOBHSX pPEAIbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJEHCTBHS;

. Pa3BEPHYTOE, JIOTUYHOE U TOYHOE U3JI0KEHUE CBOEH TOUYKU 3PEHUS C UCIIOJIB30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ IUCBMEHHBIX) SI3BIKOBBIX CPEJICTB;

. pacrio3HaBaHWE KOH(MIMKTOT€HHBIX CUTYallMid M MPEIOTBpALIeHHE KOH(MIMKTOB 10 UX aKTUBHOM

¢da3pl, BRICTpaWBaHKUE NIEJIOBOM W 0Opa30BaTEIbHON KOMMYHHKAIIUW, M30eras JUYHOCTHBIX OIEHOYHBIX
CYXKIECHUU.

IIpeaMeTHbIe pe3yabTaThI:

Yuawuiica nayuumcesa:

Mopnyab «Anredopa u HayajIa MATEeMATHYECKOI0 AHAJIH32)»

® 0CO3HABaTh 3HAYCHHE MATEMAaTHUECKOW HAYKH Ui PEIICHHs 3ajad, BOSHUKAIOUINX B TEOPUU H B
NPaKTHKE; IIUPOTY U B TO K€ BPEMsI OTPaHUYEHHOCTh MPUMEHEHHSI MaTeMaTHYECKUX METOJOB K aHATIHM3Y
Y MCCIIEIOBAHUIO NPOILIECCOB U SIBJICHUI B MPUPOJIE U OOIECTBE;

e OCO3HaBaTh 3HAYCHHWE TPAKTUKA W BONPOCOB, BO3HUKAIOIIMX B CaMOil MareMmMaTuke, ISt
dbopMHpOBaHUS U Pa3BUTHS MaTEMAaTUYECKOM HAayKW; HCTOPUIO PA3BUTUS MOHATHS YHUCIA, CO3IaHUS
MaTEeMaTHYECKOT0 aHAIIN3a;

® OCO3HaBaTh 3HAYCHUE HJICH, METOMOB M Pe3yJbTaTOB anreOpbl M MaTEeMaTHYECKOTO aHalIM3a JUis
MIOCTPOCHUSI MOJIETICH peaslbHBIX TPOILECCOB M CHUTYallMil; YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTHKH
MaTeMaTU4eCKUX PacCyKICHUH, UX TPUMEHHUMOCTh BO BCEX 00JIACTSIX YEIIOBEYECKOH JeITEILHOCTH;

® [IOHMMaTh paszIuyue TpPeOOBaHW, TMpPEIBIBIAEMBIX K JI0Ka3aTeIbCTBaM B  MaTeMaTHKe,
€CTECTBEHHBIX, COIIMAIIEHO—KOHOMUYECKUX U TYMaHUTapHBIX HayKaX, Ha MPaKTHKE;

e  pa3BUBATh MPEJCTABICHUE O BEPOSTHOCTHOM XapaKTepe Pa3iUyuHBIX MPOIECCOB M 3aKOHOMEPHOCTEH
OKPYXKaIOIIeTo MHpa;

e  ONEpPUPOBATH MOHATHAMH: OTPE30K, MHTEPBAN, MOJYWHTEPBAJ, MPOMEKYTOK C BBIKOJIOTOW TOYKOH,
rpadudeckoe rnpecTaBIeHIe MHOXKECTB HAa KOOPMHATHON TIOCKOCTH;

®  TPOBOJUTH JIOKA3ATEIbHBIE PACCYKICHHS /I 000CHOBAHUSI UCTUHHOCTH YTBEPKICHUIA;

e  ONEepUPOBATH MOHATUSAMH: HATYpAIbHOE YHCIIO, MHOXKECTBO HATypaJbHBIX YHCEJ, IIeJ0€ YHUCIIO,
MHOXECTBO LEJIBIX YUCEeN, OOBIKHOBEHHAs APOOb, AECATUYHAS IPOOb, CMEIIAHHOE YMCIIO, PALMOHAIBHOE
YHCII0, MHOKECTBO PALMOHATIBHBIX YHCEN, HPPAMOHAIBHOE YHCIIO, AEHCTBUTEIBHOE YHCIIO, MHOYKECTBO
JNEHCTBUTENBHBIX YHUCEJ, TeOMETpUYecKas HWHTEPIpEeTalns HaTypalbHbIX, IEJbIX, PALUOHAIbHBIX,
JIWCTBUTEIILHBIX YHCET;

®  BBINOJHATH OKPYIJIEHHE PAMOHATIBHBIX H UPPALMOHAIBHBIX YUCEN C 33IaHHO TOYHOCTBIO;

e  VYNOpAOOYMBATH YHCJA, 3alHCAHHBIE B BHUJAE OOBIKHOBEHHOM W JECATHYHOW JApoOH, dHCIa,
3alMCaHHbIE C UCIOIb30BaHNEM apH(METHIECKOTO KBAaAPATHOTO KOPHS;

®  BBINOJHATH CTaH/IapTHBIE TOXJICCTBEHHBIE npeoOpa3zoBaHUs TPUTOHOMETPUYECKUX,
UpPpaMOHATIBHBIX BEIPAKECHUH,

e  BIAJETh MOHATHSIMHU: 3aBHCHUMOCTH BEIWYMH, (QyHKIHWS, apryMeHT M 3HauyeHHe (yHKIUH, 00JIacTh
ONpeNieIeHus] U MHOXXECTBO 3HAUeHUH (yHKIUH, TpapuK 3aBUCUMOCTH, TpaduK (QYHKUUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pPACTAaHWE HAa YHCIOBOM NPOMEXYTKe, yObIBaHHE Ha
YHUCIOBOM IPOMEXKYTKE, HauOoJblllee W HauMEHbIIee 3HAUeHUEe (YHKIUH Ha YHCIOBOM IPOMEXKYTKE,
neproandeckas (QyHKIUS, TTEPUOJ, YeTHAs W HedeTHas (YHKIUH; YMETh MPUMEHATh 3TU MOHATHS MPH
peLIeHNH 3aj1ay;

e  BJAJETH MOHATHEM OOpaTHAs (QYHKIHS; MPUMEHSITH STO OHATHE MPH PEIICHUH 33/1ay;

®  TIPUMEHSTH NPU PEIICHNH 3a/1a4 CBOHCTBA (QYHKIMI: YETHOCTH, IEPUOAUMIHOCTD, OTPAHUYECHHOCTH;

®  TIPUMEHSATH NPU PEIICHNH 3a/1a4 peoOpa3oBaHus rpaguKoB QyHKIINII;

e BIAJeTh MOHATHAMU YHCJIOBas IOCJIENOBATENbHOCTh, apudMeTHuecKass W TeoMeTpudecKas
HPOTPECCHS;

® TPUMEHATH INpPHU pPEUICHWH 3aJad CBOWCTBA W NPHU3HAKH apH(YMETHYECKOW M TEeOMETPUYECKON
IIPOTPECCUM;



®  BIAJETh MOHATHEM OECKOHEYHO yObIBaroIasi reoMeTpruecKasi Mporpeccus U yMeTh MPUMEHSTh €ro
IIPU pEIIeHUH 3a/1a4;

®  BBINOJHATH BBIUMCICHUS U MpeoOpa3oBaHUs BBIPAXKEHUH, COAEpKAIIUX JIEHCTBUTENIbHbIE YHUCIIa, B
TOM UHCJIE€ KOPHU HAaTypalbHbIX CTEIIEHEN;

®  BBINOJIHATH CTaHIAPTHBIE TOXKAECTBEHHbIE MPEOOPA30BaHNsI UPPALMOHAIBHBIX BBIPAXKEHU;

® OBJ3JeTh OCHOBHBIMH THUIIAMU HPPALMOHAIBHBIX, CTENEHHBIX YpaBHEHMH U HEPABEHCTB U
CTaHJAapTHBIMU METOJAMU UX PELICHUN U MPUMEHATh UX IIPU PELICHUHN 3a]1a4;

® BIAJETh NOHATHEM CTENEeHHas (QYHKUUS; CTPOWTh €€ rpaduK W YMETh NPUMEHATh CBOICTBa
CTeNeHHON (QYHKIUH MPHU PELICHUH 3a/1a4.

®  [IEpeBOJAUTH IPATyCHBIE MEPHI YIIIOB B paJlaHHbIE K HA00OPOT;

®  CTPOUTH YHCIOBYIO OKPYKHOCTh Ha KOOPJMHATHOM IJIOCKOCTH;

®  OTKJIQ/bIBaTh Ha YUCJIOBOI OKPY>KHOCTH 3HAYEHUS PA3IUYHBIX YIJIOB;

®  BBIABIATH CBA3b MEXIY JAEKAPTOBBIMU KOOpJAWMHATAMU M KPUBOJIMHEWHON KOOPAMHATOM TOYKH Ha
YUCIIOBOW OKPY>KHOCTH;

e omnepupoBaThb TEPMHUHAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, apKCHUHYC, apKKOCHUHYC,
ApKTaHIe€HC, apKKOTaHI€HC;

® [PUMEHSTh CBOMCTBA CHHYCa, KOCUHYCA, TAHI€HCA M KOTAaHI€HCA: 3HAKU 110 YETBEPTSAM, COXpaHEHHE
3HA4YeHHs TIPU U3MEHEHHH YIJIa Ha 11eJI0€ YUCIO 000POTOB, YETHOCTh KOCHHYCAa M HEYETHOCTh CHUHYCA,
TAaHT€HCA U KOTAHTeHCa,

e  OmpeneNsITh 3HAUEHUsl CHHYCca, KOCUHYCa, TAHI€HCAa U KOTAaHT€HCa YTIJIOB Ha YHCJIOBON OKPYKHOCTH;
e paboraTh C Tabnuilel TPUTOHOMETPUIECKUX POpMYIT;

®  [IOHMMAaTh CYIIHOCTb, 3aIUCh U MIPUMEHEHHE (HOPMYJT IPUBEICHUS;

®  BIAJCTh MOHSATHUSMU TPUTOHOMETPHUYECKUE QYHKIMU: Y = SIN X,V = COSX, y = [gX, y = CIZX ; CTPOUTH
uX rpaduKu ¥ yMETh MPUMEHAITH CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIIUN MIPU PEIICHUH 3a7a4;
NPUMEHSTH (HPOPMYJIIBI CIIOKEHUS TIPH NTPE0OPa30BAHUN TPUTOHOMETPUUECKUX BBIPAKECHUH;
IPUMEHATH (OPMYJIbI ABOWHOTO apryMeHTa B padoTe ¢ TPUTOHOMETPUUECKUMHU BBIPAKEHUSIMU;
OPUMEHATH (POPMYIIbl HOHMKEHHSI CTETIEHU B pa0OTe ¢ TPUTOHOMETPUUYECKHUMHU BBHIPAKEHUSMU;
peoOpa3oBbIBATh CYMMbI TPUTOHOMETPHUECKUX (QYHKIIMI B MPOU3BEACHMUS,

npeoOpa30BbIBATh MPOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKIIHIA B CYyMMBI;

IpeoOpa30BLIBATh BEIpaKeHHsT Asinx + Bcosx k pugy Csin(x+17);

NPaBWJIBHO HAaXOAWUTh 3HAUEHUS AapPKCUHYCOB, apKKOCHHYCOB, ApKTAHIE€HCOB M AapKKOTAHT'€HCOB
qHCel;

®  [IPHUMEHSTHh COOTBETCTBYIOIINE (POPMYITBI PEIICHUS MPOCTEHITNX TPUTOHOMETPUIECKUAX YPABHEHHIA;
®  BBIABIATH CPEIU MPOCTEUITNX TPUTOHOMETPUUYECKUX YPABHEHHM YaCTHBIE CIIy4au;

®  MPUMEHSTHh K Pa3IUYHBIM TPUTOHOMETPUUYECKUM YPABHEHHSIM OMpPEEICHHbIE METOABI UX PELICHHUS:
BBEJICHUE HOBOM MEpEMEHHOM, Pa3JIoKeHNE HA MHOXKUTEIHU, BBEJCHUE BCIIOMOTaTeIbHOTO apIyMEHTa;
pelaTh 0OTHOPOAHbIE TPUTOHOMETPUUECKHE YPAaBHEHHSI pAa3IUUHbIX CTEIICHEH;

BJIQ/IETh MOHITUAMHU: NIPOU3BOIHAS (DYHKIIUHU B TOUKE, MPOU3BOIHAS (DYHKIINY;

BBIYUCIISATH MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHA U UX KOMOWHAIIHIA,

NPUMEHSTD MpaBuia JuQPepeHInpoBaHus GyHKINHT;

MOJIB30BATHCS (POPMYIION BBIYHCICHUS MIPOU3BOTHOM CIIOKHOW (PYHKITUH;

MPUMEHATh TEOMETPUUECKUN U U3NYECKUIN CMBICIBI IPOU3BOIHON Ha MPAKTHKE;

uccnenoBaTh (QYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI;

CTPOUTH IPaQUKU U MPUMEHSATH K PELICHUIO 3ajja4, B TOM YHCJIE C TApaMETPOM;

BJIQ/IETh MOHSTHEM KacaTelbHasl K rpaduKy QYHKIMU U YMETh MPUMEHATDH €ro MPU PEeIlieHUH 3ajay.

Yuawuiica nonyuum eo3morcnocms nayuumocsa:

ONCprupoOBaTh TOHATHUEM OIPCACICHUA, OCHOBHBIMH BUIAAMU OHpGHeHeHHﬁ, OCHOBHbBIMHU BHJaMH
TEeopeM;

MMOHUMATh CYyThb KOCBCHHOT'O JOKA3aTCJIbCTBA,

OTIEpUPOBATH YHCIOBHIMU MHOKECTBAMH MPU PEILICHUH 33/1a4;

BBIMOJIHATh ~ TOXKIECTBEHHBIE  INPEOOpa30BaHUs  TPUTOHOMETPUYECKUX W HPPALMOHAIBHBIX
BBIPAYKEHUI;



BJIQ/ICTh MIOHSATHEM aCUMITOTHI U YMETh €r0 MPUMEHSTh MIPH PEIICHUH 3a]1a4;

CBOOOJHO BJIaJETh CTAaHAAPTHBIM alapaTroM MaTEeMaTHMYeCKOro aHajliu3a M BbIUYHCICHUS
MPOM3BOJHBIX (PYHKIIUH OJHOM MepeMeHHOMH;

nudepeHIpoBaTh TPUTOHOMETPHUECKUE U 0OOpaTHBIC TPUTOHOMETPHUECKUE (HYHKIINH,

CBOOOJHO TMPHMEHATH ammaparT MaTeMaTU4YecKOro aHaiu3a Uil HCClIeAOBaHUS (QYHKUMH U
MOCTPOEHUS I'paUKOB, B TOM YHUCJIE UCCIIEJOBAHMSI Ha BBITYKIIOCTbD;

YMETh MPUMEHSTH MPU PEUICHUH 3a/1a4 CBOMCTBA HEMPEPHIBHBIX (PYHKITUH.

Hcnonvzoeams npuobpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMmenbHOCU U NOBCEOHEEH O
HCUZHU ONA:

®  TEOPETUKO-MHOXKECTBEHHOI'O $3bIKa W S3bIKA JIOTMKM JUIsl ONMCAHHSA pPEAIbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 IPYTUX yY€OHBIX MPEIMETOB;

e  JI0Ka3aTelbHBIX PACCYKICHUM B CUTyalUsAX MOBCEJHEBHOW JKU3HHU, IIPU PELICHHUU 3a1ad U3 IPYTUX
IIPEAMETOB;

®  3aIKCH, CPAaBHEHUs, OKPYIJVICHHS YMCJIOBBIX JAHHBIX PEAIbHBIX BEJIMYMH C HCIIOJIb30BAHUEM Pa3HBIX
CUCTEM U3MEPEHUS;

e  ompejeieHUs MO rpadukaM M UCIIOJIBb30BAaHUS MPHU PELICHUS MPHUKIAIHBIX 337a4 CBOMCTB pealbHbIX
IPOLIECCOB U 3aBUCUMOCTEl (HauOOJbIIME M HAaUMEHbBIIME 3HAYEHUs, MPOMEKYTKM BO3pPACTaHUS H
yObIBaHUs (DYHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOUKH Neperuda, nepuon u T.11.);

¢ VHTEPHPETHUPOBAHHUS CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTHUYECKOW CUTyalUu;

e ompezereHUs MO rpadukaM MPOCTEHIIMX XapaKTEPUCTHK MEPUOJNYECKHUX IMPOLECCOB B OMOJIOTHH,
HPKOHOMUKE, MYy3bIKE, paAMOCBA3H U Ap. (aMILIUTYa, IEPUO U T.I1.);

e pemeHHs NPUKIAAHBIX 3a/1a4 U3 OWONOTHH, (U3UKH, XHUMHHU, SKOHOMHUKH M JIPYTHX IPEIMETOB,
CBA3aHHBIX C HCCJICNOBAaHUEM XapaKTEPUCTHK IPOLECCOB; HWHTEPIPETUPOBAHMUS  IOJYUYEHHBIX
pe3yIbTaToB;

® [IPAKTUYECKHX pacueToB IO (GOpMyJIaM, C HUCIOJIB30BAaHHUEM MpPU HEOOXOJUMOCTH CIIPABOYHBIX
MaTepualioB, KaJabKyIsaTOpa, KOMIIBIOTEPA,

®  TIOCTPOEHUS U UCCIENOBAHMS NPOCTEHIINX MATEMATUYECKUX MOJIEIEH;

®  OIUCaHMs U UCCIENOBAaHUS C IIOMOIIBIO U3Y4aeMbIX IIOHATHI pealbHbIX 3aBUCUMOCTEN;

® UHTEpIpEeTalUU Pe3yJbTaTOB PELIECHUS 3aad C yYETOM OIPAHUYEHUM, CBA3aHHBIX C pEAJIbHBIMHU
CBOWCTBaMHU pacCMaTPUBAEMBIX MPOIECCOB U SIBIICHUI;

® pELICHHUA IeOMETPUYECKUX, (PU3MYECKMX, SKOHOMHUYECKMX M JPYIHX NPHUKIAJHBIX 3aJad, B TOM
YHCIIe ¢ UCTIOJIb30BaHUEM IIPU HEOOXOTUMOCTH CIIPABOYHBIX MaTE€pPHUaJIOB.

Monyas «I'eomerpus»

Yuawuiica nayuumesn:

e [OHUMAaTh 3HaYCHHE TE€OMETPUU IS PEIICHUS 3a/1ady, BO3HUKAIOIIUX B TEOPUHU U B MPAKTHKE; IIUPO-
Ty NPHUMEHEHHUS I€OMETPUUYECKUX 3HAHWM K aHAIM3y U MCCIICIOBAHUIO PEAIbHBIX IPEIMETOB U SIBICHUN
B IIPHUPOJIE U OOIIECTBE;

® [IOHMMAaTh 3HAUCHHE MPAKTHKH M BOIPOCOB, BO3HUKAIOIINX B CAMOIl TeOMeTpUH, sl (POPMHUPOBAHHUS
U Pa3BUTHSI T€OMETPUH KaK MaTeMaTHYECKON HAyKH;

®  UMETh MPEACTaBICHHS O BO3MOXHOCTU T€OMETPUU JUIS OMUCAHMS CBOWCTB PEAIbHBIX MPEIMETOB U
UX B3aHMHOTO PACIIOJIOKECHHUS;

®  0CO3HaBaTh POJIb AKCMOMATHKU B TEOMETPUHN; BOZMOKHOCTh TIOCTPOEHUSI TEOMETPUYECKUX TEOpUil Ha
aKCHOMAaTHYECKOM OCHOBC; 3HAUCHHUC aKCUOMATHUKHU I APYTUX OGH&CTGﬁ SHAHUWA U OJId ITPAKTHUKHU,

L pasinyaTtb Tp€6OBaHI/I$I, NPpEABABIACMBIC K TOKA3aTCIbCTBAM B I'COMCTPUU, anre6pe, €CTCCTBCHHBIX,
COLIMATTbHO—KOHOMUYECKUX U TYMaHUTAPHBIX HAayKaX, HA MPAKTUKE;

e UCCIIEZIOBAaTh YEpPTEeKH, BKIOYass KoMOWHAIMuU GUryp, U3BIEKaTb, HHTEPIPETUPOBATh U
nmpeoOpa3oBbIBaTh HHPOPMAIIHIO, MPEICTABICHHYIO HA YePTEkKax;

e  pemiath 3a/1a4d TEOMETPUIECKOTO COAECPKAHUS, B TOM YUCIIE B CUTYallUAX, KOTJa allTOPUTM PEIICHUs
HE CJICAYCT ABHO U3 YCJIOBUA, BBIIIOJJHATH HCO6XOIH/IMI)IC AJid pCHICHUA 3aJdadrd AJOIIOJIHUTCIILHBIC
MOCTPOCHUS, UCCIIEIOBATh BOZMOKHOCTh IPUMEHEHUS TeopeM U (hOpMyIT ISl pelIeHus 3a/1a4;

e yMmeTh (OPMYIHPOBATH U TOKA3bIBATH T€OMETPUUYECKHE YTBEPIKICHHUS;



e UMeTh NPEACTaBICHUSA 00 aKkCMOMaX CTEPEOMETPUU M CIEACTBUSAX M3 HUX M YMETb INPUMEHSTh MX
IIPU PELLICHUN 3a/]1a4;

¢ VMEThb NPEACTABICHUE O CKPEIIUBAIOIUXCA NPSMBIX B IPOCTPAHCTBE M yMETh HAXOAWUTH YTOJI H
pPacCTOsIHUE MEXAY HUMHU;

¢ IIPUMEHATH TEOPEMBI O IMAPAJUIEIBHOCTH NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE INPU PEIICHHUH
3ajad4;

e  yMeTh IPUMEHSThH NMapalIeIbHOE TPOSKTUPOBAHUE TSl U300pakeHus! GUryp;

e  yMETh IPUMEHATH NEPIEHANKYJIIPHOCTH IPSIMOU M IJIOCKOCTH IPH PELICHUM 3a/a4;

e BIAJNETh IOHATHUAMH OpPTOTOHAJIBHOE IPOCKTUPOBAHWE, HAKIOHHBIE M HX IPOCKLUUH, YMEThb
IIPUMEHSATH TEOPEMY O TPEX NEPIECHAUKYJIApaxX IPU PELICHUH 3a/]1a4;

e  BIAJIETh NOHATHSIMH PACCTOSIHHE MEXIy (UTypamMH B MPOCTPAHCTBE, OOIIUI MEPIEHIUKYJISAP BYX
CKPEIIMBAIOIINXCS NPSMBIX U YMETh IPUMEHATh UX IIPU PELICHUH 33]1a4;

e BIAJCTh IOHATUEM YIOJI MEXAY NPSAMOW U INIOCKOCTBIO U YMEThb IPHUMEHSATH €ro IPU PELICHUU
3ajad4;

e  BJIAJETh MOHATUAMH BYI'PAHHBIA YTOJI, YIOJ MEXIY IUIOCKOCTSIMH, NEPIEHIUKYJIAPHBIE TUIOCKOCTH
Y yMETh IPUMEHATH UX IIPU PEIICHUH 3a7aY;

e BIAJETh NOHATHAMM KacaTeJbHBIE NPSMBIE U IUIOCKOCTH M yMETh IPUMEHATH UX IPU PEUICHUH
3a/1a4;

e  DACNO3HAaBaTh Ha YEPTEKAX M MOJEISIX MNPSAMOM M HAKIOHHBIM Iapajuleienunes, MpsAMyl H
HAKJIOHHYIO NIPU3MBI, IUPaMUAY, YCEUEHHYIO TUPaMUy, IPaBUIbHYIO IPU3MY U MUPAMULY ; COOTHOCHUTD
3TH TpEXMEpHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

e p300pakaTh MpPSMOI M HAKJIOHHBIM MapajuleNenunell, NpsMyl0 U HAKIOHHYIO MPU3MBbI, THPaMULY,
YCEUYCHHYIO TUPAMUAY, IIPABUIBHYIO IPU3MY U [IUPAMUY;

e CTPOUTH CEYEHHs MPSAMOIO M HAKIOHHOIO IapajuIeJIeHUIEe OB, IPSIMOM W HAKIOHHOW IpPHU3M,
MUPAMUJBI, YCEUEHHOW MUPAMM/IbI, TPABUIIBHON MPU3MBI U IUPAMUJBL;

pasiInyaTh U aHAIU3UPOBATh B3aMMHOE PACIIOJIOKEHNUE OCHOBHBIX MHOTOI'PAaHHHUKOB B IIPOCTPAHCTBE;
BBIYMCIIATH [UIOIIAIb IOBEPXHOCTH MPSIMOI0 U HAKJIIOHHOTO NapaJlIeNICIIUIIEI0B;

BBIUHCIIATH IUIOIIAb IOBEPXHOCTH IIPU3MBI,

BBIUUCIIATH IUIOIAb [IOBEPXHOCTH MUPAMHIbI U YCEUEHHOM NMUPaMUIbI;

MMETH MPEACTABIECHUE O TeopeMe Diliiepa, IpaBUIIbHBIX MHOTOIPaHHHUKAX;

CTPOUTBH CEYEHHMSI MHOTOTPAHHUKOB C MCIOJIb30BAHUEM PA3JIMYHBIX METOJOB, B TOM YHCJIE U METOAA
CJIEJIOB.

Yuawuiica nonyuum eosmoxcnocmo nayuumoca:

UMETb NPECTaBICHNE 00 aKCHOMATUYECKOM METO/IE;

BJIAJIETh TIOHATUEM TE€OMETPUYECKHUE MECTAa TOYEK B IPOCTPAHCTBE M yMETh NPUMEHITh HUX UL
pemenus 3anag;

YMETb PUMEHSATH I PELICHNUS 3a/1a4 CBOMCTBA INIOCKUX U JBYTPaHHbBIX YIVIOB, TPEXTPAHHOIO yIJIa,
TEOPEMBI KOCHHYCOB U CUHYCOB JUJISI TPEXTPAHHOTO YIUIA;

MMETH MPEACTABIECHUE O IUIOLIAN OPTOTOHAJIBLHON MTPOEKIINH;

MMETh MPEACTABICHUE O TPEXTPAHHOM U MHOTOT'PAHHOM YTJIE€ U IPUMEHATh CBOMCTBA IUIOCKUX YTJIOB
MHOT'OTPaHHOI'O yTJja IIpU PEeLICHUH 3a/1ay;

BIIQJICTh ITOHATUEM IIEPIECHIUKYJSIPHOE CEHYEHHE NPHU3Mbl U YMETh NPUMEHATH €r0 IPU PEUICHUH
3ajad4;

MMETh MPEACTABICHUE O JBOMCTBEHHOCTH IIPABUIIBHBIX MHOTOIPAHHHUKOB;

BIAJECTh MOHATHAMHM LEHTPAJIbHOE M MAPAUIEIBHOE IPOEKTUPOBAHME M IIPUMEHATh HX IIPH
IIOCTPOEHUHN CEYEHUN MHOTOI'PAaHHUKOB METOJIOM ITPOCKIUH;

UMETh IIPEJICTaBICHUE O pa3BEpPTKE MHOIOTPaHHMKA W KpaTdalllleM IIyTH Ha IOBEPXHOCTH
MHOT'OI'PAHHHKA;

YMCTh pCHIaTh 3aia4u Ha INIOCKOCTU METOJaMH CTCPCOMECTPUN .

Hcnonvzoeamsb npuodpementble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAMeIbHOCMU U NO0BCEOHEBHOU
HCUZHU 0N



®  ONUCaHMs pealbHbIX CUTYallUH HA SI3bIKE TEOMETPUU;

®  pelleHHs NPAKTUYECKUX 3a7ad, CBA3aHHBIX C HAXOXKJIEHUEM I'€OMETPUUYECKUX BEIMUYUH (UCHOJIb3Ys
IpU HEOOXOIMMOCTH CIIPABOYHUKU U TEXHUUYECKHE CPEJCTBA);

®  [IOCTPOCHUI F€OMETPHUUECKUMH UHCTPYMEHTaMM (JIMHEHKa, yTOJIbHUK, IUPKYJIb, TPAHCIOPTHUD);

®  COCTaBJICHUS C HCIOJb30BAHHWEM CBOWCTB N€OMETPUYECKHUX (PUTYyp MaTeMaTWYeCKHX MoJeneil ams
pelleHusl 3a7ad INPAaKTUYECKOIO Xapakrepa M 3a7ad M3 CMEXKHBIX JIUCUUIUIMH, HCCIIECJOBAHUS
IIOJIyYEHHBIX MOJIENIEH U UHTEPIPETALUU PE3yIbTaTa.

11 kaace
JIMYHOCTHBIE Pe3yJIbTATHI:
. BOCIIUTAHUE POCCUHUCKOW TPakTaHCKOW HICHTUYHOCTH: MATPUOTHU3MA; TOTOBHOCTH K CITY)KCHHUIO
OTedecTBY, €ro 3alllUTe; OCO3HAHHS POCCUHCKON MICHTUYHOCTH B MOJHKYJIBTYPHOM COI[MYME; YyBCTBa
NPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOIIIHOCTH POCCUHCKOTO Hapoaa u cyapoe Poccuu;
. MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAYUMOCTH HAYKH,
TOTOBHOCTb K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BJIQJICHUE TOCTOBEpHOU MH(POpMALUEH O MepeIoBbIX
JOCTHKEHUSX M OTKPBITHSX MUPOBOI M OTCUSCTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUIX
00 ycTpoiicTBe MUpa 1 00IIeCTBa;

. TOTOBHOCTh M CIIOCOOHOCTh K CaMOpPa3BUTHIO, CaMOOOPAa30BaHUI0 W CAaMOBOCIHTAaHUIO B
COOTBETCTBUU C O0IIEYETIOBEUSCKIUMHY IIEHHOCTSMH U UcalaMU TPaXKIaHCKOTO OOIIEeCTBA;
. TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA IPOTSHKEHNUN BCEH

KU3HHM;, CO3HATENbHOE OTHOIIEHHE K HENpephIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCIEUIHOMN
npodeCCHOHATEHON 1 00IIECTBEHHOM JEATEIHHOCTH;

. OpHEHTAIMsT OOYy4YaloOLIMXCS Ha peaju3alfio IO3UTHBHBIX JKM3HEHHBIX IIEPCIEKTUB,
WHUIMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIpEAeNIeHUIO,
CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TIJIaHBbI;

. TOTOBHOCTH K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILIEHUH B IPYMIEe WU COLMATbHON OpraHU3alluy;
TOTOBHOCTh OOYYaIOMIMXCSl K KOHCTPYKTHBHOMY YYacTHIO B NPHUHITUU PELICHUH, 3aTparuBaiolIuX HX
mpaBa W UMHTEpEChl, B TOM 4YHCIE B pa3IMYHbIX (opMax OOIIECTBEHHOW CaMOOpraHu3alluy,
caMOyTIpaBJIeHHs], 0OLIECTBEHHO 3HAYUMOM JeSITeIbHOCTH;

. OCO3HAHHBIM BBIOOp Oymymiel mpodeccuu Kak MyTh M CIOCO0 peanu3ani COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB;

. TOTOBHOCTh OOY4YaIOIIUXCSl K TPYAOBOM MpodeccrnoHalbHOM NeATeNbHOCTH KaK K BO3MOXHOCTH
y4acTHs B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, FTOCYIapCTBEHHBIX, OOIIEHAIIMOHABHBIX TPO0IIEM;

. HPABCTBEHHOE CO3HAHUE U TOBEJECHHE Ha OCHOBE YCBOCHHsI OOIIEUeIOBEYECKUX LEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS W TOBEACHUS B TOJMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH
IUAJIOT C JPYTMMH JIIOAbMH, JOCTHUTaTh B HEM B3aMMONOHHUMAHUS, HAXOOUTh OOIIMEe Leau u
COTPYAHUYATH JJISl MX JTOCTHKCHHUS;

. pa3BUTHE KOMIETEHIMH COTPYJHUYECTBA CO CBEPCTHHKAMHM, JETbMH MIIAJIIErO BO3pacTa,
B3pOCJBIMH B 00pa3oBaTeiIbHOM, OOIIECTBEHHO MOJIE3HOW, y4eOHO-HCCIEI0BATENbCKOM, MPOSKTHON U
JIpYTUX BUIaX ACSTEIbHOCTH.

. YMEHHE SICHO, TOYHO, TPAMOTHO HM3J1araTb CBOM MBICIHM B YCTHOM M MHCbMEHHOW pe4H, MOHUMATb
CMBICTT IOCTaBJICHHOM 3a/]auu, BRICTpauBaTh apryMEHTAIUIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;

*  MpEeACTaBICHHE O MAaTEeMaTHYECKOH Hayke Kak cepe ueloBeuecKO NesTeIbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUMMOCTH JIJISl pa3BUTHSI IUBUIIU3ALIUN;

*  KpEaTWBHOCTh MBILUICHUS, HHUIIMATHBA, HAXOJYUBOCTb, aKTUBHOCTh NMPH PEIICHUU MaTeMaTHYECKUX
3ajady;

*  KPUTUYHOCTb MBIIUICHUS, YMEHHME pAaCIO3HABATh JIOTMYECKHE HEKOPPEKTHBIE BBICKAa3bIBAHUS,
OTIIMYATh TUIOTE3Y OT (aKTa;

*  yMEHHE KOHTPOJIMPOBATH MPOLECC U PE3yJIbTaT yUeOHOH MaTeMaTH4ecKOl e TeIbHOCTH;

*  CIOCOOHOCTh K AMOLIMOHAIBHOMY BOCIPHATHIO MaTeMaTWYecKuX  OOBEKTOB, 3ajay, peIleHUuw,
pacCyKICHUN.

MeTanpeameTHblie pe3yJbTAaThl:
Pezynamuenvie YY/I:



. CIOCOOHOCTH CAMOCTOSITENTFHO 0OHAPYKUBATh U (POPMYIHPOBATH YUEOHYIO IPOOIEMY; ONPeNeNATh
1eNnb y4eOHOM N1eATeNbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPHH, 110 KOTOPHIM MOKHO OINpPENEIUTh, YTO
eJIb JOCTUTHYTA; CTaBUTh M (JOPMYJIHPOBATH COOCTBEHHBIE 3a/1a4ul B 00pa30BaTEeIbHON AEATEIbHOCTU U
KU3HEHHBIX CUTYyAIUsX; pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH MMO3HABATEIHHON JESITEbHOCTH;

. OLICHMBATh BO3MOJKHBIE IIOCJIEACTBUS JOCTHKEHUS IIOCTaBICHHON LEIM B JIEATEIBHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPY>KAIOLIUX JI0EeH, OCHOBBIBAsICh HA COOOPaKEHUSAX 3TUKU U MOPAJIH;

. CHOCOOHOCTh CaMOCTOSITENIbHO IUIAHUPOBATh albTEPHATHUBHBIE IyTH JOCTIDKEHHS IIeJIei,
OCO3HaHHO BeIOMpaTh HanoOoJee F3(h(PeKTUBHBIE CITOCOOBI pellieHUsT yIeOHBIX U MMO3HABATEIBHBIX 33]1a4;

. OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U Jpyrue HeMaTepHabHbIE Pecypchbl, HEOOXOAUMBbIE ISt
JIOCTHKEHHSI TIOCTABJICHHOM 11eNH;

. OpraHu30BbIBaTh 3(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX Il JOCTHXKEHHS MOCTABICHHOM
LeJH;

. COIIOCTABJIATH MOJIyYEHHBIN pe3ysbTaT ASITEIbHOCTHU C IIOCTaBICHHOM 3apaHee LENbIO;

. YMEHHE COOTHOCUTH CBOM JEHCTBHUS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OMNPEIENATh CIIOCOOBI
NecTBUI B paMKax MpeJIOKEHHBIX YCIOBUN M TpeOOBaHUH;

. YMEHHE OCYIIECTBIATh KOHTPOJIb MO O00pa3lly U BHOCUTH HEOOXOAMMBIE KOPPEKTHUBHI B
COOTBETCTBUU C U3MEHSIOLLEHCS CUTYyallUEeH;

. CIOCOOHOCTh a/IEKBaTHO OIIEHUBATh MPAaBUIBHOCTh WM OIIMOOYHOCTH BBHINOJHEHHS Y4eOHOM
3a1a4uu, €€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEeIICHNUS;

. yMEHHE ONpeAeNsaTh TOHATUS, cO3[aBaTh O00OOIIEHHUs, YCTaHABIMBATH AaHAJIOTHUH,
KJIacCU(UIIMPOBATh, CAMOCTOSTEIHHO BRIOMPATh OCHOBAHUS U KPUTEPUHU IJIsl KITaCCUPHUKAINH;

. YMEHHE YyCTaHABIMBATh MPUYUHHO-CIEACTBEHHbIE CBSA3HM; CTPOUTH JIOTHYECKHE DPACCYKIEHUS,
YMO3AKIII0YeHUs (MHAYKTUBHBIC, IEAYKTUBHBIC U [0 aHAJIIOTUH) U BBIBOJBI;

. YMEHHS CO3/1aBaTh, IPUMEHATh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJEIU U
CXEMBI ISl PELICHUs] y4eOHBIX U MTO3HABATENBHBIX 3a/1a4.

Ilo3nasamenvuvie YY/[:

. dbopmupoBaHre y4eOHOW M OOIIETOIB30BATEIHCKOM KOMIIETEHTHOCTH B 00JIACTH HMCTIOJIB30BAHUS
WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHoNorui (MKT-koMmeTeHTHOCTH);

. NepBOHAYallbHbIE MPEJCTAaBIEHUsI 00 HIEAX M O METOJaX MaTeMaTHKH Kak 00 yHHMBEpCaIbHOM
SI3BIKE HAyKW U TEXHUKH, O CPEJICTBE MOJICTTUPOBAHMSI SIBJICHUN U TIPOIIECCOB;

. yMEHHE BHJETh MAaTeMaTHYeCKyl0 3a/Jady B KOHTEKCTE€ MpOOJIEMHON cUTyallud B JAPYTUX
TUCIUILTAHAX, B OKPYXKAIOIIEeH KU3HU;

. MOMCK W HaxoXIeHHe OOOOIIEHHBIX CHOCOOOB pelIeHHs 3aJad, B TOM YHUCIE, OCYIIECTBICHUE

pa3BepHYTOro WHGOPMAIMOHHOTO IIOMCKAa W IIOCTAHOBKA HAa €ro OCHOBE HOBBIX (Y4eOHBIX U
MO3HABATENIbHBIX ) 3a/1a4;

. KPUTUYECKOE OLCHMBAHWE M WHTEPIPETHPOBaHHWE HMH(OpPMAIMK C Ppa3HBIX TO3UIIHIA,
pacrno3HaBaHue U (PUKCUPOBAHME MTPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOYHHUKAX;
. HCIIOJIb30BAaHUE  PA3JIMYHBIX  MOJEJIBHO-CXEMAaTHUUECKUX CpPEACTB Uil  NPEACTaBICHUS

CYLIECTBEHHBIX CBsI3€H M OTHOUICHMH, a TakKe MNPOTHUBOPEYMiA, BBISIBICHHBIX B HH()OPMAIIMOHHBIX
HUCTOYHHKAX;

. HAXO0X/IEHHWE U TMPUBOJ KPUTUYECKUX apTyMEHTOB B OTHOLICHHM JIEHCTBHUI U CYXIEHUN APYroro;
CIIOKOWHOE W pa3yMHOE OTHOIIEHHE K KPUTUYSCKUM 3aMEUaHUsSM B OTHOIICHWHU COOCTBEHHOTO
CY’KJICHHSI, PACCMOTp UX KaK Pecypc COOCTBEHHOTO pa3BUTHSI;

. BBIXOJ 332 paMKH Yy4yeOHOTro TpeAMeTa U OCYIIECTBICHHE LEJICHANPABICHHOTO ITOMCKa
BO3MOXHOCTEH Il IIUPOKOrO MEPEHOCa CPEACTB U CIIOCOOOB AEHCTBUS;
. BBICTpaWBaHUE WHIMBHIYaJbHOH 0O0pa30BaTEIbHON TPACKTOPHUH, C YUYETOM OTPAaHUYEHUS CO

CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

*  YMEHHE MEHSTh U yIEpP>KUBATh pa3Hble MO3ULMHU B II03HABATEIBLHON IEATEIILHOCTH;

. YMEHHUE MOHUMATh U MCIIOJIb30BaTh MAaTEMAaTUUECKNUE CPEACTBA HAIVISIIHOCTH (PUCYHKH, YEPTEKHU,
CXEMBI U JIp.) AJIs WILTIOCTPALMK, UHTEPIIPETALlUU, apTyMEHTaUH;

. YMEHHUE BBIABUraTh T'MIIOTE3bI NPH PEIICHUH Y4YeOHBIX 33Ja4 U NMOHMMaHHUs HEOOXOAMMOCTH HX
IIPOBEPKU;

. ITOHMMAHHE CYIIHOCTH AJITOPUTMHYECKUX NMPEANUCAHUN U YMEHHS AEUCTBOBATh B COOTBETCTBUU C
IIPEJJI0KEHHBIM aITOPUTMOM;



® CIIOCOOHOCTh IIaHUPOBATh U OCYHICCTBIIATH ACATCIBHOCTH, HAIIPABJIICHHYIKO Ha PCIICHUC 3aJay
HCCIICA0BATCIIbLCKOr0 XapaKTepa.

Kommynuxamuenwvie YY/[:

. pa3BUTHE CIIOCOOHOCTH OCYIIECTBIISTH JNEIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMH (Kak BHYTPHM O0Opa3oBaTEeIbHOW OpraHu3allii, Tak M 3a €€ IpeaeiaamMu), NoadupaTh
MApTHEPOB YIS JEJIOBOM KOMMYHHKAITUN HCXOJI U3 COOOpaKEHUI Pe3yTbTaTHBHOCTH B3aUMOJICHCTBUS,
a He TMYHBIX CUMIIaTHil;

. IpU OCYILIECTBICHUU TPYINIOBOH pabOThl OBITH KaK PYKOBOJAWTENIEM, TaK M WICHOM KOMaHIbBI B
pasHbIX POJISIX (FeHepaTop UAeH, KpUTHK, UCIIOJHUTENb, BEICTYNAIOUINN, SKCIIEPT U T.1.);

. KOOPJMHUPOBAaHME W BBINOJHEHHE pPAa0OTHI B YCIOBHSX pPEAIbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOAEHCTBHS;

. Pa3BEPHYTOE, JIOTUYHOE U TOYHOE U3JI0KEHHUE CBOEU TOUYKHU 3PEHUS C UCIIOJIB30BAHUEM a/IEKBATHBIX
(YCTHBIX ¥ IUCBMEHHBIX) SI3BIKOBBIX CPEJICTB;

. pacrio3HaBaHHE KOH(M)IMKTOTEHHBIX CUTYallMid M MPEIOTBpALIeHHE KOH(MIMKTOB 10 UX AKTUBHOM

(da3pl, BRICTpaWBaHHUE NIEJIOBOM W 0Opa30BaTEIbHON KOMMYHHMKAIIUW, M30eras JUYHOCTHBIX OIEHOYHBIX
CYXKIECHUU.

Mopnyab «Anredopa u HayajIa MaTeMATHYECKOI0 AHAJIH32)

Buinycknuk nayuumesa:

® 0CO3HaBaTh 3HAYCHHME MATEMaTHUECKOW HAyKH Ul peLIeHMs 3ajady, BO3HUKAIOUIMX B TEOPUU U B
IIPAKTHKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh IPUMEHEHNS MaTEMaTUYECKIX METO/I0B K aHAJIU3y
U MCCJIEIOBAHUIO NIPOLIECCOB U SIBJICHUH B IPUPOJIE U OOIIECTBE;

e Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE XapaKTEPU30BaTh KPACOTY U COBEPILEHCTBO
OKpY KaroIlero M1Upa 1 Mpon3BeA€HUH UCKYCCTBA,;

e 0CO3HaBaTb 3HAYEHHE INPAKTUKM M BONPOCOB, BO3HUKAIONIMX B CaMOW MaTeMaTHKe, JUis
(GbopMUpPOBaHUA U Pa3BUTUS MaTEMaTHMYECKON HayKH; MCTOPUIO Pa3BUTHUS TOHATHS 4YMCIA, CO3JAaHUS
MaTeMaTHYeCKOro aHaJIN3a;

® 0CO3HaBaTh 3HAUYEHUE HJEH, METOAOB U PE3yJIbTATOB ANreOpbl U MAaTEMAaTUYECKOTO aHalu3a JUIs
MOCTPOEHUSI MOJEJEH pealbHbIX MPOLIECCOB M CUTyallUil; YHUBEPCAIbHBIM XapaKkTep 3aKOHOB JIOI'MKH
MaTeMaTHYECKUX PacCyKICHUHN, UX IPUMEHUMOCTh BO BCEX 00JIACTAX YETIOBEYECKOH eATENIbHOCTH;

® [IOHMMaTh paszIuuue TpPeOOBaHWA, TMPEIBSIBIIEMBIX K JIOKa3aTeIbCTBAM B  MaTeMaTHKe,
€CTECTBEHHBIX, COLIUAIbBHO—3KOHOMUYECKHUX M T'yMaHUTAPHbIX HayKax, Ha MPaKTHKE;

®  pa3BHUBaTh IPEJCTABICHUE O BEPOSTHOCTHOM XapaKTepe Pa3IMYHBIX IIPOLIECCOB U 3aKOHOMEPHOCTEN
OKPY’KaIOLIEero Mupa;

® UCTOJIb30BaTh OCHOBHBIE METOJbl JIOKA3aTelIbCTBA, IPOBOJUTH JOKA3aTelIbCTBO U  BBINOJIHATH
OIIPOBEPIKEHUE;

e IIPUMEHATh OCHOBHBIE METO/IbI PELIEHUS] MaTEMAaTUYECKUX 3a7aY;

e IIPUMEHATH MpOCTEHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHbBIE CHCTEMbI IPU
pelIeHN MaTeMaTHYEeCKHX 3a/1a4;

® [0Jb30BaThCA MPUKIAJHBIMM IPOrpaMMaMHM M IPOrpaMMaMM CHUMBOJIBHBIX BBIYMCIECHUM JUIs
UCCIIEJOBAaHHS MAaTEMaTHYeCKUX OObEKTOB;

e  UMETb MPE/ICTABICHNUE O BKJIA/IE BBIAAIOIINXCS MATEMAaTUKOB B Pa3BUTUE HAYKH;

e [IOHMMAaTb POJIb MAaTEMATUKHU B pa3BuTuu Poccuu;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCWIbHbIE YpaBHEHUS H
HEPAaBEHCTBA, YPAaBHEHUE, SIBJIAIOIIEECS CIECICTBUEM JIPYrOoro ypaBHEHHUs, YpaBHEHUS, paBHOCUJIbHBIE Ha
MHOX€ECTBE, PABHOCUJIbHBIE ITPe0Opa30BaHus ypaBHEHUH;

e pewiaTh pa3Hble BUJIbl YPABHEHUN U HEPABEHCTB U UX CUCTEM;

e OBJIAJCTh OCHOBHBIMH THUIIAMH ITOKA3aTENbHBIX, JIOTapU(MUYECKUX YPaBHEHUH W HEPAaBEHCTB U
CTaHJAPTHBIMU METOJAMH X PEILCHUN U MPUMEHATh UX IPU PEIICHUH 3a]1a4;

e [IOHMMAaTh CMBICI TEOPEM O PABHOCWIIBHBIX M HEPABHOCHIBHBIX MpPeoOpa3oBaHUSAX YpaBHEHUH U
YMETb UX J0Ka3bIBaTh;

e BIAJETh METOJAaMHU pEUICHUS ypaBHEHWMH, HEpaBEHCTB M HX CHUCTEM, YMETb BBIOUPATh METOA
perieHns 1 000CHOBBIBATh CBOM BBIOOD;



®  CIMOJNB30BaTh METOJ UHTEPBAJIOB ISl PEILICHUS HEPABEHCTB, B TOM YHCIE IPOOHO-PAIMOHAIBHBIX U
BKJIIOYAIOILIUX B c€0s1 MppallMOHAIbHbBIE BBIPAXKECHHUS;

e pemiarh anreOpanydecKkre ypaBHEHHUS U HEPaBEHCTBA U UX CHUCTEMBI C IapaMeTpaMu airedpandeckum
U rpauyecKuM METOJaMH;

e CcBOOOJHO HCIOJB30BaTh TOKJIECTBEHHbIE IMPEOOPa30BaHUS NPU PEIICHWU YPABHEHUH M CHCTEM
YPaBHEHUN;

e BIAJCTh MOHATHSIMH TIOKa3aTelbHas (YHKIUS, OKCIIOHEHTa; CTPOUTh HUX TpaduKu U yMETh
MIPUMEHATH CBOIMCTBA MOKa3aTeIbHOM (PYHKLINHU MIPU PEIICHUH 3a/a4;

®  BIAJETh MOHATHEM JoTapudMuueckas QYHKIHS;, CTPOUTH €€ TpaduK U YMeTh NIPUMEHSATh CBOICTBa
norapupMuyeckoil pyHKIMU MTPHU PEIICHNH 33/]aY;

MPUMEHSTH TIPHU PEIICHUH 3a/1a4 TpeoOpa3zoBanus rpadukoB PyHKITUH;

CTPOUTH TPaPUKU U MPUMEHSATH K PELICHHUIO 3a7]a4, B TOM YHCIIE C TApaMETPOM;

BJIQ/ICTh MIOHITUSAMHU MIEPBOOOpa3Hast PyHKIUs, OpeAeTIEHHBIA HHTETPAIL;

npuMeHsATh Teopemy HeroTona—JleitOHuIIa 1 €€ CIIeCTBUA IS PEIICHUs 3a/1a4;

BJIa/IETh OCHOBHBIMH MOHATHAMH KOMOWHATOPUKY U YMETh UX MPUMEHSTH NPHU PEIICHUN 3a/1aY;
UMETH MpeCTaBIeHUE 00 OCHOBaX TEOPUH BEPOSTHOCTEH;

OTIEpPUPOBATH MOHATUSAMH: YaCTOTA U BEPOSITHOCTh COOBITHSA, CyMMa M IPOHU3BEICHUE BEPOSTHOCTEH,
BBIUUCIISATH BEPOSTHOCTU COOBITUI Ha OCHOBE MOJCUYETA YHCIIa UCXO/IOB;

e OIEpUpPOBaTh OCHOBHBIMH OINMCATEIbHBIMU XapaKTEPUCTHUKAMU YHUCIOBOTO Habopa, MOHATHEM
reHepaibHasi COBOKYITHOCTh M BBIOOPKOI U3 HeeE;

¢  UMETh NPEJCTABIECHNE O TUCKPETHBIX U HEMPEPBIBHBIX CIyYaHBIX BEJIMYMHAX U PACIPENCIICHUSAX, O
HE3aBUCUMOCTH CIIy4YallHbIX BEJTUYMH;

e  UMETb [IPE/ICTAaBICHUE O MATEMAaTUYECKOM O)KMJIAHUU U TUCIIEPCUU CITyYalHbIX BEJTUYNH;

e  UMETh NPEACTABICHUE O COBMECTHBIX PACIIPEACIICHUAX CIyYalHbIX BEJIMUUH;

e T[OHUMATh CYTh 3aKOHA OOJBIINX YUCEN U BELIOOPOYHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEIH;

e UMEThb NPEACTABIECHUE O HOPMAJIBHOM pACIpPENEICHUM M IpUMEpax HOPMaJbHO pacHpelesIEHHBIX
CIIy4alHbIX BEJINYUH;

¢ UMETh NPEACTABICHUE O KOPPEISALUU CITyYalHbIX BEINYNH;

e pelaTh pa3Hble 33/1a4U MOBBIIIEHHON TPYIHOCTH;

e  AHANU3UPOBATH YCJIOBHE 3aJa4d, BHIOMPATH ONTHUMAJbHBIA METOJ PELIEHUs 3aladyH, paccMaTpuBas
pa3IuYHbIE METOIBL;

e  CTPOUTH MOJEJb PELICHUS 3a/1a4H, IPOBOJUTH 10KA3aTEIbHbBIE PACCYKIECHUS IIPU PELLIEHUH 334a4H;

e pemarb 3adaud, TpeOyromue nepedopa BapUAHTOB, NMPOBEPKU YCIOBUH, BbIOOpAa ONTUMAJILHOTO
pe3ynbTaTa;

e AHAIM3UPOBATh W UHTEPNPETUPOBATH IMOJYUYCHHBIE pEIICHUS B KOHTEKCTE YCIOBHUS 3a/layH,
BbIOMpATh pElICHHUs, HE MPOTUBOPEYALe KOHTEKCTY;

®  [EepPEeBOAUTH MIPU PEIICHUH 3a7aui HHPOPMAIUIO U3 OJHOM (POPMBI 3aMUCH B APYTYIO, UCTIONB3YsI IPU
HEOOXOJUMOCTHU CXEMBI, TaOJIULIbI, FpaUKH, TUarpaMMBbl.

Buvinycknuk noayyum 603moxcHOCHb HAYYUMBCA:

®  pa3BUTh NPEACTABICHHE O YHUCIE M YHMCIOBBIX CHUCTEMAX OT HATYPAJIbHBIX N0 JIEUCTBUTEIbHBIX
YUCEJl; O POJIM BBIYMCICHHUN B YEIOBEYECKOU MPAKTUKE;

e CBOOOJMHO BBHITIONHATH TOXKJICCTBCHHBIE IPEOOPa30OBaHMS JIOTApU(PMHUYSCKUX U CTENEHHBIX
BBIPAYKEHUI;

e CBOOOJHO OMpEAeNsATh THUI M BHIOMpPATh METOJ PEIICHHS MOKA3aTENbHBIX U JOTapu(PMHUECKUX
YpaBHEHUH U HEPABEHCTB, HPPALIMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;

e  CcBOOOJIHO pelIaTh CUCTEMbI JIMHEHHBIX YpaBHEHUII;

e  pellaTh OCHOBHBIE THUIIBI YPAaBHEHUI U HEPABEHCTB C TapaMeTpaMu;

®  OIEPHUPOBATH IMOHATHEM ITEPBOOOPA3ZHON (HYHKITUH JIJIsl PEIICHHS 3a/1a4;

e OBIANETh OCHOBHBIMH CBeleHUsIMU 00 wuHTerpasie HproroHa—JIeliOHUIIA W €ro mpoCTEeHInX
MPUMEHEHUSX;

® yMETh BBINIOJHATH MPHUOJMIKEHHBIE BBHIYUCICHUS (METONBI PEIICHHS YpaBHEHUMN, BBIYMCICHUS
OTIpeIeIEHHOTO UHTErpana);



® yMeTh NPUMEHATh NPUIOKEHHWE TPOU3BOJHONW W OMNPEAETICHHOr0 HMHTETpaja K pEIICHHIO 3aaad
€CTECTBO3HAHHS;

® WMETh MNpPEJCTABICHHE O CTAaTUCTHYECKUX THIIOTE3aX W TPOBEPKE CTATUCTUYECKOW THIOTE3BI, O
CTaTUCTHKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

®  UMETh MPEJCTABICHHE O KOAUPOBAHUH, IBONIHOH 3aIHCH, TBOMYHOM JIEPEBE;

e  BJIAJCTh OCHOBHBIMHU MOHATUAMH Teopuu Tpados (rpad, BepmmHa, pedpo, CTENEeHb BEPIIUHBI, TyTh
B rpade) ¥ yMeTh IPUMEHSATh UX MPH PELICHUHU 3aJ1ay;

®  UMETh MPEJCTABICHHUE O JIEPEBBIX U YMETh MPUMEHSTH IPH PEIICHUH 33124,

BJIQJIETh MIOHATHEM CBSI3HOCTH M YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH TPH PELICHUH 337a4;
YMETh OCYIIECTBIISATH MMyTH 1O pedpaM, 00Xo bl pedep u BepliuH rpada;

UMETb NPEJCTaBICHNE O BEIOOPOYHOM KO3 (DHUITMEHTE KOPPETSIUY U TUHEHHOM perpeccuy;

UMETh TPEJCTABICHHE O CTATUCTUYECKHX THIIOTE3aX M TMPOBEPKE CTATUCTUYECKOH THITOTE3BI, O
CTaTHCTUKE KPUTEPHUS U €€ YPOBHE 3HAUYMMOCTH;

®  UMETb MPEJCTABICHHUE O CBSA3M AMIIMPHUUECKUX U TEOPETHUECKUX pacIpeesIeHHI;

®  UMETh MPEJCTABICHHE O KOAUPOBAHUM, IBONIHOH 3aIHCH, TBOMYHOM JIEPEBE;

®  BIIAQJIETh MOHATHEM CBSI3HOCTh M YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTH TIPH PELISHUH 331a4.

Hcnonvzoeamsb npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAMEeNbHOCHU U NOBCEOHEBHOU
HCUBHU ON1A:

®  JIOKa3aTebHBIX PACCYKICHUH B CHUTYaIUSAX TMOBCETHEBHOW JKU3HU, NIPH PEIICHUU 3a/1a4 U3 JIPYTUX
MPEIMETOB;

®  COCTaBJICHUS U PEIICHUS YPaBHEHMIA, HEPABEHCTB, UX CUCTEM IPH PEUICHUH 3a7a4 APYTUX yUSOHBIX
MIPEIMETOB;

®  BBINOJHEHUS OILIGHKH TMPaBAONOAOOMS pE3yNbTaTOB, IOJYYaeMbIX IMPU PEHICHUU Pa3TUYHBIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPHU PEIICHUH 3a/1a4 IPYTUX YICOHBIX MPEAMETOB;

® COCTaBJICHHS W PEIICHHs ypaBHEHUH W HEPABEHCTB C MapaMeTpaMU MPU PEIICHUH 3a1ad JPYTux
y4eOHBIX IPEMETOB;

®  HCIOJIB30BAaHHS TPOTPAMMHBIX CPEJICTB TMPHU PEIICHHH OTACIBHBIX KJIACCOB ypaBHEHUH U
HEPaBEHCTB;

®  3amNCH, CPABHECHHUS, OKPYTIICHHS YUCIOBBIX JAHHBIX PEAIbHBIX BEJIMYUH C MCIIOJIB30BAHUEM PA3HBIX
CHUCTEM HU3MEPCHUS;

e ompeneieHHs Mo rpadukam U UCTHOIB30BAHUS MPU PEIICHUS MPUKIATHBIX 33/1a4 CBOWCTB peajbHBIX
MIPOIIECCOB M 3aBUCUMOCTEH (HAMOOJNBINME W HAWMEHBIINE 3HAYCHUS, MPOMEKYTKH BO3pPACTaHHS W
yObIBaHUS (DYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKH Mepernda, nepuos u T.11.);

e ompeneicHus Mo rpaduKkaM MPOCTEHIINX XapaKTEPUCTHK MEPUOTUICCKUX MPOIECCOB B OMOIIOTHH,
ASKOHOMUKE, MY3bIKE, PAIHUOCBSI3H U Jp. (aMILTUTY1a, IEPUOJ U T.11.);

e  HWHTEPHPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOU MPAKTHUECKON CUTYaIUH;

e pelnicHHsS TMPUKIAIHBIX 3a7ad U3 OWONOTHH, (DU3MKH, XUMHH, YKOHOMUKH W JPYTUX IMPEIMETOB,
CBSI3aHHBIX C HCCJICIOBAHMEM XapaKTEPUCTUK TMPOIECCOB; HMHTEPIPETUPOBAHUS  TOJYYCHHBIX
pe3ybTaToB;

® MPAKTUYCCKUX pPACUETOB IO (opMyJiaM, C HCIOJIB30BAHHEM TIPU HEOOXOIMMOCTH CIPABOYHBIX
MaTepHanoB, KalbKyJIsATOpa, KOMIBIOTEPA;

MOCTPOCHUS U UCCIIEAOBAHUS MMPOCTEHIIINX MATEMAaTUYECKUX MOJICIIEH;

BBIYMCIICHHS MJTU OLICHUBAHUS BEPOSTHOCTH COOBITHIA B PEATbHOM JKU3HU;

BBIOOpA TTOIXO/ISIIETO METO/Ia TIPEICTABICHUS K 00pabOTKH TaHHBIX;

OTHMCaHUs U UCCIEAOBAHUS C IOMOIIIBIO H3yUYaeMBbIX TIOHATUH PEeaTbHBIX 3aBUCUMOCTEH;
UHTEPIPETAIUH PE3YIbTaTOB PEIICHHS 3a/lad C yYeTOM OTPAaHUYEHUM, CBSI3aHHBIX C peATbHBIMU
CBOWCTBaMHU pacCMaTPUBAEMBIX MPOIECCOB U SIBIICHUI;

® pelieHHus TeOMETPUYECKHX, (DU3MUECKUX, YKOHOMUYECKHX W JPYIHX NPUKIATHBIX 3a7a4, B TOM
YUCIIe C UCTIOIH30BAaHUEM IPU HEOOXOAUMOCTH CIIPABOYHBIX MATEPHUAIIOB.

Moayas «I'eomerpus»
Buinycknuk nayuumcesa:



MOHUMATh 3HAYCHHUE T€OMETPHUH JUIS PEUICHHs 3a]a4, BO3HUKAIONINX B TEOPUU M B MPAKTUKE; IIUPOTY
MPUMEHEHUs] TeOMETPUUECKUX 3HAHUW K aHAJIM3Y U HCCIIEeIOBAaHUIO PEalIbHBIX NMPEJAMETOB U SBJICHUI B
MIPHUPOJIE U OOIIECTBE;

® [IOHWMAaTh 3HAUEHHE MPAKTHKH M BOIIPOCOB, BO3HUKAIOIINX B CAMOI T€OMETpHH, sl (POPMHUPOBAHHUS
U Pa3BUTHsI T€OMETPUH KaK MaTEMAaTHYECKON HAYKH;

®  UMETh MPEJICTABICHHUS O BO3MOXXHOCTH F€OMETPUH JJIsl OMUCAHUS CBOWCTB PEATbHBIX MPEAMETOB H
UX B3aUMHOTO PaCcMOJIO0KEHUS;

®  0CO3HaBaTh POJIb AKCMOMATHKH B TEOMETPUHN; BOBMOKHOCTh TIOCTPOEHUSI TEOMETPUIECKUX TEOpUi Ha
AKCMOMATHUYECKOW OCHOBE; 3HAYCHHE aKCUOMATHKH JUTS IPYTUX 00IacTeil 3HAHUS U U IPAKTUKH;

e  pasnuyath TpeOOBaHMSI, MPEIbABISEMbIE K J0Ka3aTeIbCTBAM B T€OMETPHH, alredpe, eCTeCTBEHHBIX,
COIHMATbHO—AKOHOMUYECKUX U TYMaHUTAPHBIX HAyKaX, HA MPAKTUKE;

e BIAJIETh TEOMETPHUECKUMH TIOHSATHSAMHU IPH PEHICHUH 337a4 W TPOBEACHUM MaTeMaTHYECKUX
pacCyKICHUM;

e  CaMOCTOATENBHO (HOPMYIHPOBATH OMNpPEICICHUS T'€OMETPHUYECKUX (UTyp, BBIIBUTATH THUIOTE3BI O
HOBBIX CBOMCTBaX M IpPU3HAKaX TIE€OMETPUYECKHX (QUTYp U OOOCHOBBIBATH WM OIPOBEPraTth UX,
000011aTh WM KOHKPETH3HPOBATh Pe3yJbTaThl Ha HOBBIX Kilaccax (pUryp, MpOBOAMTH B HECIOXKHBIX
CIIydasix KJacCU(PHUKAIUIo (PUTYp MO Pa3InYHBIM OCHOBAHUSM;

e HCCNelOBaTh YEpPTEXKM, BKIOYas KOMOWHANuu QUryp, Wu3BIeKaTh, HHTEPIPETUPOBATE U
npeoOpa3oBEIBaTh HHPOPMAIINIO, TIPEACTABICHHYIO HA YePTeXKax;

e  pemiath 3a/1a4d TEOMETPUUECKOTO CO/IEPKAHUS, B TOM YUCIIE€ B CUTYallUAX, KOTJa alTOPUTM PEIICHUs
HE CJenyeT SBHO W3 YCIOBHS, BBINOJHATH HEOOXOIMMBIE [UIS PELICHHUS 3aJaud JONOJIHUTEIIbHBIC
MOCTPOEHUS, UCCIIEZIOBATH BOZMOKHOCTh IPUMEHEHUS TeopeM U (hopMyIT [UIsl pellieHus 3a/1ay;

yMeTh OPMYIUPOBAThH U IOKA3HIBATH T€OMETPUUECKHE YTBEPKICHUS;

BJIQ/ICTh IOHATUSMHU BEKTOPHI U KX KOOPAHHATHI,

YMETh BBITIOJIHATH OTIEpaIliy HaJl BEKTOPAMH;

UCIIOJIb30BaTh CKAISIPHOE MPOU3BEACHNE BEKTOPOB MIPH PEIICHUH 33]1aY;

NPUMEHATh YpaBHEHHE TIOCKOCTHU, (POPMYITy pacCTOSHUS MEXKIY TOUYKaMH, YpaBHEHHE Cepbl mpu
pEIIeHNH 3a/1a4;

e [PUMEHSTh BEKTOPHI U METOJI KOOPJMHAT B MPOCTPAHCTBE MPH PEIICHNUH 33/]aY;

e BIAJETh MOHATUSAMHU Tena BpauleHus (UWIMHAP, KOHYC, Imap u cdepa), UX CEUYEeHUS U YMETh
MPUMEHSTH UX MPHU PEIICHUH 3a/1a4;

e  BIAJETh MOHATUSMU KacaTeJIbHbIE MPSAMBbIE U TUIOCKOCTH U YMETh IPUMEHSTH U3 MPU PELICHUH 33/1a4;
e UMETh MPEJCTABICHUS O BIHCAHHBIX M OMUCAHHBIX chepax M yMmMeTb MPUMEHSATh UX MPH PEIICHUH
3ajay;

e BIAJIETh NOHATUSAMU OOBEM, O0BEMBbl MHOTOTPAHHHMKOB, T€Jd BpPALEHUS U NPUMEHATh HUX TPHU
peLIeHUH 3aj1ay;

e UMETh NPEACTABICHHE O pPa3BepTKE IMWIMHApPAa U KOHycCa, IUIOMAJX IMOBEPXHOCTH WWIMHIpPA H
KOHYCa, yMETh IPUMEHSITh UX MPHU PELICHUH 3a/1a4;

e  UMETb NPEJICTaBICHHE O IJIOMIAIN chepbl M YMETh IPUMEHSTD €ro MPH PEIIeHUH 3a/1a4;

e yMeTh peuath 3a7add Ha KOMOWHAIIMKM MHOTOTPAaHHHUKOB M TEJ BPAILICHHS;

e UMETb MPEJCTaBICHUE O MOJ0OUU B MPOCTPAHCTBE M YMETh pelIaTh 3aJaud Ha OTHOILIEHHE 00BEMOB
U TUIOIIAJICH TTOBEPXHOCTEH MOAO0HBIX PUTYD.

Buinycknuk nonyuum 603mMO034CHOCHb HAYUUMbCA:

®  [PUMEHSTH NPU PELICHUH 33/1a4 GOPMYITy PACCTOSHUSA OT TOUKH JI0 MJIOCKOCTH;

e  BIAJETh PAa3HBIMHM CHOCOOAMM 33JaHUS YPAaBHEHHs NPAMOM M yMeTh NPUMEHATh UX MPU PELICHUH
3a/1a4;

®  HAXOJUTh PACCTOSHME MEXKIY CKPEIIMBAIOIIMMHUCS NPSAMBIMH, 3alaHHBIMU B CHCTEME KOOPAMHAT;

®  IPUMEHATH IPU PEIICHUM 33134 U JOKA3aTeNbCTBE TEOPEM BEKTOPHBIN METOJ U METOJl KOOPAHMHAT;

® UMETh MPEICTaBICHHE O [BWKEHHUSAX B IPOCTPAHCTBE: MapajIEIbBHOM IEPEHOCE, CUMMETPUHU
OTHOCHUTEJIBHO IUIOCKOCTH, LEHTPAJIBHOW CUMMETPHH, ITOBOPOTE OTHOCUTENIBHO NPSIMOW, BHUHTOBOM
CUMMETPUH, YMETh IPUMEHATh UX IIPU PELICHNUH 33]1a4;



® UMETh MpPEACTaBICHHUS O MPeoO0pa3OoBaHUU TMOAOOMS, TOMOTETHH M YMETh NPUMEHSATh UX MpHU
pelIeHnH 3a/1ay;

®  UMETh [IPE/ICTAaBICHHUE O [IMINHAPUIECKUX U KOHUUYECKHX CEUCHUSX;

®  UMETh MpeACTaBIeHUE O Kacaromuxcs chepax U KOMOUHAIMH TeJl BPAIICHUS U YMETh IPUMEHSATh UX
IIPU pEIIeHUH 3a/1a4;

®  HaxoJIuTh 0O0BEM MapaieNenumneaa U TeTpasapa, 3aJaHHbIX KOOpIMHATAMH CBOUX BEpUINH;

® UMeTh NpeACTaBIeHHE OO0 akcHoMax o0beMa, MPUMEHSTh (POpPMyJBl 00BEMOB MPSIMOYTOJIBHOTO
napajuiesienunesia, Ipu3Mbl U MUpaMUbl, TETpadipa MpU PEeLICHUH 3a/1a4;

®  [PUMEHSTh TEOPEMbI 00 OTHOIIEHUSAX 00BEMOB IIPH PEIICHUH 3a]1a4;

® [MPUMEHSATh WHTErpall I BBIUMCICHHS OOBEMOB M TOBEPXHOCTEH TeNl BpalleHUs, BBIYHCICHUS
IoIaaH chepuvIecKoro nosica u 00bemMa MIapoBOTO CIIOS;

®  yMeTh IpUMEHSATH (OPMYJIbI 0OBEMOB IIPH PEILICHUH 3a7ay;

®  yMeTh peuIaTh 3a/1a4i Ha MJIOCKOCTH METOAAMH CTEPEOMETPUH.

Hcnonvzoeamsv npuodpemeHnnbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAme1bHOCIMU U NOGCEOHEBHOI
HCU3HU ON1A:

®  OMHCAHHS PEATbHBIX CUTYAIlUi Ha SI3BIKE TEOMETPHUH;

®  penieHHs MPAKTUYECKUX 3a7ad, CBSA3aHHBIX C HAXOXKJIEHUEM T'€OMETPUUYECKUX BEIHUYUH (UCTIOIB3YS
MIpU HEOOXOIUMOCTH CITPABOYHHUKHU U TEXHHUUECKHUE CPEJICTBA);

®  TIOCTPOEHUH T€OMETPUICCKUMH HHCTPYMEHTaMHU (JIMHEHWKA, YTOJIBHUK, ITUPKYJIb, TPAHCTIOPTHUD);

® COCTaBJICHHSA C UCIOJIB30BAaHHUEM CBOMCTB r€OMETPHUYECKHX (UTYpP MATeMaTUYECKUX MOZENeH Jyis
pelieHust 3amad  MPaKTHYECKOTO XapakTepa MW 3a7a4 W3 CMEXKHBIX JTUCHUIUIMH, HWCCIIEIOBAHUS
MOJTyYEHHBIX MOJIENIeH U UHTEPIPETalluu pe3ybTara.

Coaep:xanue yueOHoro npeagmera 10 kiacca.
Mopnyas «Aaredpa u Hauajaa MaTeMaTH4eckoro anaiausza» (102 yaca)

IToBTOpenune marepuana 7-9 kiaaccos (3 yaca)

I'masa 1. IloBTOpenue u pacuupenue ceeaeduii o pynkuuu (11 yacon)

HauGonbiiee n HanMmeHbliee 3HaueHus QyHkiuu. Y€THple u Heu€THble QyHKImH. [locTpoeHue
rpaduKoB (PYHKIUH C IIOMOIIBIO T€OMETPUIECKHUX TipeoOpazoBanmii. OOpaTHas GyHKIws. PaBHOCHIIbHEIE
YPaBHEHHUs U HEpAaBEHCTBA. MeTo | MHTEPBAJIOB.

I'naBa 2. Crenennas gynkuus (17 yacoB)

CrenenHas (yHKIMS ¢ HaTypalbHbIM IMoka3aTeneM. CTeneHHas (QyHKLUS C LeJbIM MOKa3aTeNleM.

o = -‘1.'.'_ v} o
Omnpenenenne KopHs n — o crenenn. @ynkuus ¥ — VX | CpoiicTBa KOpHS 1 — ol crenenu. OnpejieineHue

M CBOMCTBAa CTEIIEHM C pALMOHAIBHBIM MOKa3zareneM. HMppauvoHaibHble ypaBHEHMS. Meton
PaBHOCUJIBHBIX TpeoOpa3oBaHMil Ui pELICHUs HPpPalMOHANBHBIX YypaBHeHHH. MppanuonanbHbie
HEPaBEHCTBA.

I'naBa 3: Tpuronomerpuueckue pynkuuu (27 yacos).

Paguannast mepa yrma. Tpuronomerpuyeckue (GyHKIMH YHCIOBOTO apryMeHTa. 3HAKW 3HAUYCHHM
TpuroHoMerpuueckux  ¢GyHkiuil. UYETHOCTP W HEYETHOCTh  TPUTOHOMETPUYECKUX  (PYHKIIHIMA.
[Mepronnueckue dynkuuu. CBoiicTBa M rpaduku QyHKIMHA » =sinx,y =cosx. CBoicTBa U rpapuKu
byHKIME Y = 18X, ¥V = ¢IgX.  (OCHOBHBIC COOTHOIICHHS MEXIy TPUTOHOMETPHUSCKUMHU (QYHKIUIMHU
OIHOro M TOro xe apryMeHnra. ®opmyisl cnoxenus. Gopmyisl npusefeHus. PopMmyisl ABOMHOIO U
nojoBuHHOro yrioB. CymMma U pa3HOCTb CcHUHYCOB (kocuHycoB). Dopmyinsl mnpeoOpa3zoBaHUs
NPOM3BEACHUS TPUTOHOMETPUUECKUX (PYHKIHIA B CyMMYy.

I'naBa 4: Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (15 yacoB).

YpaBHenue cos x=b. YpaBHeHue sin x=b. YpaBHeHUs tg x=b u ctg x=b. OyHKUMU y=arccos X,
y=arcsin x, y=arctg x U y=arcctg x. TpUroHOMeTpU4YECKre YPaBHEHHUS, CBOSIINECS K alIreOpandecKum.
Pemenue TpUrOHOMETPUYECKUMX YPABHEHUM METOJAOM DA3JOKEHUs Ha MHOXUTEIH. Pemienue
MIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

I'naBa 5: Ilpon3BoaHas u eé npumMeHenue (26 yacos).

[IpencraBienue o mnpenene (pyHKIUM B TOUKE M O HEMPEPhIBHOCTU (YHKIMH B TOUYKE. 3agada o
MTHOBEHHOH CKOpPOCTHM M KacarteinbHOM K rpaduky ¢yakuuu. Ilonstue mnpowusBogHo#, IlpaBuia



BBIUHCJICHHS TIPOU3BOJHBIX. YpaBHEHUE KacaTenbHOW. [Ipu3Haku Bo3pacTtaHus U yObIBaHUS (DYHKIIUH.
Toukn oskcrpemyma GyHKIHEHA. [IpuMeHEHHWE TPOWU3BOAHON TMPH HAXOXKICHHM HAHOOJBINEro |
HauMeHbIIero 3HaueHui pyHkuuu. [Tocrpoenue rpadhukoB QyHKINIA.

IoBTOpenue (3 yaca)

YupakHeHUs 1715 TOBTOPEHUs Kypca anreOpbl M Hadall MaTeMaTHieckoro ananusa 10 kimacca.

10 xknacc
Monyab «I'eomeTpus» (68 yacon)

I'naBa 1. BBenenue B crepeomeTpuio (8 yacon)

OCHOBHBIE TOHATHS CTEpeOMETpUH. AKCHOMBI cTepeoMeTpud. CleAcTBUS U3  aKCHOM
crepeomeTpun. llpoctpancTBeHnble ¢urypsl. HagampHble mpencTaBieHHss O MHOTOTpaHHHKax. Metoa
CEUYECHUH.

I'nasa 2. [lapanjeabHoCTH B mpocTpancTBe (15 yacoB)

B3anMHoe pacnosnoxeHue IBYyX MNpsAMBIX B mpocTpaHcTBe. [lapamienbHOCTh NMpsAMONW M IUIOCKOCTH.
[MapamnensHocTh  mockocteil.  [lpeoOpasoBanust  ¢uryp B mpocTtpaHcTBe.  [lapammensHoe
npoekTupoBanue. CpoeKTUPyeM Ha IIOCKOCTb.

I'naBa 3. [lepnieHAMKY/ISIPHOCTH B IpocTpaHcTBe (26 yacoB)

VYron Mexy MpsIMBIMH B ITpocTpaHcTBe. [leprneHankynspHOCTb NpsAMON U IIIocKOCTH. [leprienaukynsp u
HaKJIOHHas. TeopeMa 0 TpEX MEepHNEeHAUKYISIPaxX. YOI MEXAY IIPSAMOMN U IUIOCKOCTBIO. JIByrpaHHbIN yroJl.
Yron  Mexnay — IuockocTsAMmMH.  [lnomans  OpTOrOHaIBHOM — MPOEKIMH  MHOTOYTOJIbHHKA.
«CTepeoMeTpruiecKoe» pacioioKeHUE ABYX NPSMBIX.

I'naBa 4. Muororpannuku (15 yacos)

ITpusma. [Tapamnenenunen. ITupamuaa. Yceuénnas nupamua. Ilnatonossl Tena. ['eomerpuyeckoe Teno.

HTorosoe noBropenue kypca reomerpuu 10 kiaacca (4 yaca)

AKCHOMBI ~ cTepeoMeTpuM U  uX  ciueiactBus.  IlapamienbHOCTh  HpSMBIX M IIOCKOCTEH.
[TeprieHUKYIAPHOCTh NPSAMBIX U IUIOCKOCcTeH. MHororpanHuku. IInmomanu GOKOBBIX HOBEpXHOCTEH
IPU3MBI U TUPAMUJIBIL.
11 kaace
Monyab «Anredpa u Hayaj1a MaTeMaTHyeckoro anaauza»(102 yaca)

IoBTOpenue matepuasa 10 kiaacca (3 yaca)

I'naBa 1: [loka3atenbHas u Jorapupmuyeckass pynkuuu (28 yacon)

CreneHp ¢ MpPOU3BOJIBHBIM JICHCTBUTENBHBIM MoKa3aTeneM. [lokasarenbHas ¢yHkuus. IlokasarenbHble
ypaBHeHus. [Toka3arenbHble HepaBeHcTBa. Jlorapudm u ero coiicta. Jlorapupmuueckas GyHKIUS U ee
cBoiictBa. Jlorapupmuueckue ypaBHeHus. Jlorapupmuueckue HepaBeHCTBa. [IpousBoaHbIE
MOKa3aTeIbHOM U JorapugMuuecKon QyHKIHH.

I'naBa 2: Uurerpan u ero npumenenue (11 yacon).

[TepBooOpasnas. IlpaBuina HaxoXIeHHsI MepBOoOOpasHOW. [Lmomanas KpUBOIMHEWHON Tpareiuy.
OnpenenéHuplil nHTErpasi. Boeruncinenue o6beMoB Tell.

I'naBa 3: dnementsl koMOuHaTOpUKH. bunom HbroTona (12 yacos).

Merton maremarnueckoil mHayknuu. IlepectanoBku. Pazmemenus. Coueranus (komOuHanuu). bunom
HeroToHa.
I'naBa 4: JiemeHTbl TEOpUM BepositHocTel (13 yacoB)
Onepauyu Haja coOBITHSAMM. 3aBUCHMbIE M He3aBHCHMblE coObITHs. Cxema bepnymin. CrydaiiHbie
BEJIMYMHBI U UX XapaKTEPUCTUKH
IMoBTOpenue (35 yacos)
11 kaace
Monyasb «I'eomeTpus» (68 yacoB)

I'naBa 1. Koopaunatsl 4 BeKTOpbI B mpocTpancTie (16 yacoB)

JlexapToBbI KOOPAMHATHI B IPOCTpaHCcTBE. BekTopsl B pocTpaHcTBe. Cll0KEHUE U BHIYMTAHNE BEKTOPOB.
YMHOXeHue BekTopa Ha uucio. 'omorerusa. CkansipHOe NpOU3BEICHHE BEKTOPOB. [ eoMeTpuueckoe
MECTO TOYEK MPOCTPAHCTBA. Y paBHEHHUE TNIOCKOCTH. YeThIpEXMEPHBIH KYO.

I'nasa 2. Tena Bpamenus (29 yacos)

Munmunaap. KomOunanmum mwinsaapa v npusMbl. Konyc. Yceu€Hublii koHyc. KomOuHanmu koHyca u
nupamunel. Chepa m map. YpaBHeHue cdepbl. Bzaumuoe pacnonoxenue chepbl M IUIOCKOCTH.



MHoOrorpaHHMKH, BIIUMCaHHbIE B c¢epy. MHOrorpaHHHKH, OMHMCaHHBIE OKoyio chepsl. KomOuuanum
nuIMHApa U ceprl, KoHyca u chepsl.

I'nasa 3. O6bémbl Teu. [Lnomansb chepsol (17 yacon)
O0Bvém Tena. dopmynbel 1 BeIUMCIEHHUS O0bEMa mpu3Mbl. DOpMyibl Ui BBIYMCICHHA OO0BEMOB
nupamMuael M yceu€HHoW mmpamuabsl. OO0bEMBI Ten Bpamenus. Ilmomans cdepsl. OnpeneneHue
MWuHKOBCKOTO.

Hrorosoe nosropenue kypca reomerpun 10-11 xnaccos (6 yacoB)
AKCHOMBI CTEpPEOMETpPUHM U HX cleAcTBus. [lapanenbHOCTh MNPAMBIX, NPSAMOM M IUIOCKOCTH.
CkpenBatouiecs npsmsle. [lapamiensHocTs mockoctel. IleprnenauKyaspHOCTh NPSMON U TNIOCKOCTH.
Teopema o0 TpE€Xx NEpHEHAUKYJSIpaxX. YToad MEXAy MpsSMOM U IUIOCKOCThbIO. JIByrpaHHBIM yroJI.
[TepnieHAUKYIAPHOCTD IIOCKOCTEH. MHOIOrpaHHUKM: MapajuieNenuIie],, Ipu3Ma, nupamuzaa, Iioumaim
ux moBepxHocTe. LlmmuHap, KOHyc W 1map, miomaau ux mnoepxHocTedl. OOBEMBI Ten. BekTopsl B
npoctpancTBe. JleiictBust Hax BekTopamu. CkansipHOe IpousBeseHue BeKTopoB. [loBTopenue teopuu u
pelIeHne 3a1a4 o BCeEMy Kypcy F'€éOMETPHH.

Ka.neﬂnapno-TeMaaneCKne IJIAHUPOBAHUA 110 anreﬁpe H reoMEeTpuNn B 10-1 1xaaccax.

Ne | MN3yuyaemblii MaTepua | Koa. yac. | KouTtp. padotsi
10 kaacc
1 IloBTOpenune maTepuasa 7-9 k. 3
2 I'nasa 1. IloBTOpeHue u pacmupenue cBeieHnid 0 QyHKIUN 11 2
3 I'nasa 2. Crenennasi QyHKuus 17 2
4 I'naBa 3. Tpuronomerpuueckue pyHKuumn 27 2
5 I'naBa 4: TpuronomerpuyecKkue ypaBHeHUs] M1 HEPABEHCTBA 15 1
6 I'naBa S: Ilpou3BoaHas U eé NpUMeHeHHUe 26 2
7 IHoBTOpenue kypca 10 K. 3
Hroro: 102 9
Ne | M3zyuaemblii MaTepuasn | Koua. yac. | KonTtp. paborsl
10 k1ace
1 I'naBa 1: BBegenue B crepeoMeTpuio 8 1
2 I'nasa 2. [lapanjieJibHOCTh B POCTPAHCTBE 15 1
3 I'naBa 3. IlepneHauKyJIsIPHOCTH B IPOCTPAHCTBE 26 2
4 I'naBa 4. MHOTOrpaHHUKH 15 1
5 Hrorosoe nosropenue kypca 10 kiacca no reomerpuu 4
Hroro: 68 5
Ne | M3zyuaemblii MaTepuan | Koa. yac. | KonTp. pa6oTs!
11 knace
1 IloBTOpenne matepuana 10 k. 3
2 I'nasa 1. [lokazaTeabHas u Jorapupmuyeckas pyHKIUH. 28 3
3 I'nasa 2. UHTErpaJ v ero npuMeHeHne 11 1
4 I'naBa 3. JaemenThl kKoOMOMHaTOpUKU. bunom HploTona. 12 1
5 I'naBa 4. DjieMeHTBbI TeOPUM BePOSITHOCTEN. 13 1
6 IloBTOpenue kypca 10 k. 35 3
HTroro: 102 9
N | M3yuaemblii MaTepuaa | Ko uac. | Kontp. paGorsi
11 kaacc
1 I'maBa 1. KoopanHaThl 1 BEeKTOpPBI B IPOCTPAHCTBeE. 16 1
2 I'masa 2. Tesia Bpauenus 29 2
3 I'nasa 3. O6bem Ted. [lnomans cdepsl. 17 2
4 Hrorosoe nosropenue kypca 10-11 kiacca no reomerpun 6
Hroro: 68 5
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c. Kaparaeso-2022r.
TemaTtuveckoe mianuposanue 10 kaacc

Monynb «Anrebpa u Hadana MmaTeMaTuueckoro ananuza»(1024.)

Yac | [Ipumeu.
Ne J1aH ¢akrt Tema paznena, ypoka. Koa.
3
HNOBTOPEHUE MATEPUAJIA 7-9 KIIACCOB
1 Anrebpandeckue 1poou 1
2 VYrpoiieHue BoIpaKeHHU, COAEPKALIMX KBaIpAaTHbIE KOPHU 1
3 Pemenue ypaBHeHuil. PelieHre HepaBEeHCTB |
I'nasa 1: IOBTOPEHUE U PACIIUPEHUE 11
CBEJIEHUH O ®YHKIIUH
4 Haubounpiiee 1 HauMeHblee 3HaYCHUS QYHKIMN 1
5 U&THpIe M HEYETHBIC (PYHKITUN |
6 [TocTpoenue rpadukoB PyHKITHI C TOMOIIBI0 TEOMETPUUECKIX 1
npeoOpa3oBaHUA
7 Cmapmoeblii KOHmpOJib 1
8 OOpatHas GyHKIHS 1
9 I'paduk obpatHO# bHyHKIIMK 1
10 PaBHOCWIBHBIEC YpAaBHEHUS 1
11 PaBHOCHUITEHBIE HEPABEHCTBA |
12 MeTo1 MHTEpBaJIOB 1
13 3akpernieHre METO1a MHTEPBAJIOB 1
14 Koumponvnasn paooma Nel 1
17
I'naa 2: CTEIIEHHASI ®YHKIUSA
15 CrenenHasi GYyHKIVS ¢ HATYpaIbHBIM TIOKa3aTelIeM 1
16 Crenennasi GyHKIMS C LIeJIbIM ITOKa3aTeJIeM 1
17 Onpenenenue KOpHs n-il creneHu 1
18 0075191171 W/x , X CBOWCTBA U rpaduKu 1
19 CBoMCTBa KOPHS 71 — OM CTENIEHU 1
20 HpI/IMeHeHI:Ie CBOMCTB KOpHS 71 — O CTEIIEHU IIPH YIIPOLIEHUN 1
BBIpAKEHUI
21 3akpernsieHue CBOWCTB KOPHsI 77 — Ol cTeneHu 1
22 Koumponvnas paboma Ne2 1
23 OrnpezeneHne 1 CBOWCTBA CTETICHH C PAIlMOHATIBHBIM 1
MOKa3aTeJieM
24 VYrpoieHue BeIpaKeHHH, COAEPIKAIINX CTETICHb C 1
palMOHAJIbHBIM [TOKa3aTelIeM
25 HppanunoHajibHble YpaBHEHUS 1
26 PemieHre nppalMOHAIBHBIX YPaBHEHUN 1
7 MeTo paBHOCUIIBHBIX IPEOOPA30BAHUIN TSI PEIICHUS 1
HMPPALMOHATLHBIX YPaBHEHUHN
28 Pemenue ynpaxseHui 1
29 HppanmoHanbHble HEPABEHCTBA 1
30 Pemenue nppauroHaabHbIX HEPABEHCTB 1
31 Koumponvnasa paooma Ne3 1
27
I'nmasa 3: TPUTOHOMETPUYECKHUE ®YHKIIUHU
32 Panuannas mepa yria 1
33 EnvHast okpy>XHOCTh Ha KOOPJAMHATHOM MJIOCKOCTH 1
34 OrnpezesieHne CUHyca, KOCHHYCa, TAHT€HCA U KOTaHT'eHCa 1




35 3akperuieHue ONpeeIeHU CHHYca, KOCUHYCa, TAaHT€HCA U 1
KOTaHTeHca
36 3HaKM 3HaYCHUH TPUTOHOMETPUIECKUX (PYHKITHIA 1
37 UETHOCTh M HEYETHOCTh TPUTOHOMETPUUICCKUX (HYHKITHHA |
38 [lepuoanueckue GpyHKINUU 1
39 CaoticTBa u rpaduk HYHKIUHU Y = sin x 1
40 CgoiictBa 1 rpaduk GyHKIIUU Y = COS X |
41 CaoticTBa U rpaduk GYHKIUH Y = tg X 1
42 CpoiicTBa 1 rpaduk GYHKIIUN y = Cctg X 1
43 Konumponvnas paboma No4 1
44 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA 1
45 Tpuronomerpuyeckue GyHKIMH YTIIOBOIO apryMeHTa 1
46 CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apryMEHTOB 1
47 TanreHc cyMMBbI ¥ pa3HOCTH apTyMEHTOB 1
48 VYIpoliieHne TpPUroHOMETPUYECKUX BBIPAKEHUN € 1
WCIIOJIb30BaHUEM (HOPMYII CIOKESHHUS
49 DopMyIIbl IPUBEACHUS 1
50 3akperuieane Gopmys NpUBEACHHUS 1
51 @opMyIIbl JBOMHOIO yIiia 1
52 @DopMyJIbl TOHWKEHUS CTENEHU 1
VYpouieHue TpUroHOMETPUUYECKUX BBIPAKEHUMN C 1
53 UCTOJIb30BaHUEM (POPMYJI ABOWHOTO yIJia M MOHWKECHUS
CTENEeHU
54 [IpeobpazoBanue CymMM TPUTOHOMETPUUYECKUX (YHKIUN B 1
MIPOU3BEICHUS
55 3akpernieHue npeoOpa3oBaHU CyMM TPUTOHOMETPHUUECKHUX 1
GyHKIUH B IpOU3BEICHUS
56 [Ipeo6pa3oBanue Mpou3BeIeHUI TPUTOHOMETPUUECKIX 1
GbyHKIUH B cyMMy
57 3akperuieHue npeoodpa3zoBaHuil TPOU3BEICHUN 1
TPUTOHOMETPUYECKHX (PYHKLUH B CYMMY
58 Koumponvnas paooma Ne5 1
15
I'naBa 4: TPUTOHOMETPUYECKUE YPABHEHUSA U
HEPABEHCTBA
59 !
YpaBHeHuUe cos x = b
1
60 .
Pemennie ypaBHeHuii cos x = b
61 . !
YpaBHeHue sin x = b
62 o . !
Pemenuie ypaBHeHui sin x = b
63 !
YpaBHeHusi tgx =buctgx=>b
64 . !
DYHKIMYU Y = arccos X, y = arcsin x, y = arctg x u y = arcctg x
1
65 .
3akpernsieHue 00paTHBIX TPUTOHOMETPUUECKUX QYHKIUN
1
66 Tpuronomerpruyeckre ypaBHEHHUs, CBOJIALIUECS K
anredpanyecKkum
67 OnHOpOHBIE TPUTOHOMETPUYECKUE YPABHEHUS 1




68 Penienne ogHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHHI 1

69 /Ba OCHOBHBIX METO/I2 PELICHHS TPUTOHOMETPHIECKHX 1
ypaBHEHUM

70 Pelienre TpuroHoMeTpHUUECKUX YpaBHEHU METOOM BBeJeHus: | 1
HOBOM MEPEMEHHON U METOJIOM Pa3JIOKEHUSI HA MHOXKUTEIN

71 Pemenne npocTelmux TPUrOHOMETPUYECKMX HEPABEHCTB 1

72 3akpervieHne pelieHusi TPUTOHOMETPUYECKUX HEPABEHCTB 1

73 Konmponvnas paboma Nob 1

26

I'aaBa 5: IPOM3BOJIHAS U EE IPUMEHEHUE

74 [Ipencrasnenue o npezaene GyHKIMU B TOUKE 1

75 [IpencraBicHre 0 HEMPEPHIBHOCTH (DYHKIIMU B TOUKE 1

76 3amaur 0 MTHOBEHHOU CKOPOCTH U KacaTeabHOU K rpaduky 1
GbyHKITIN

77 OnpeneneHre Npou3BOIHON 1

78 Dopmyisl quddhepeHIupPOBaHUS 1

79 Brruncrienue npou3BOAHBIX C MOMOIIBIO (HOpMyIT 1
TG depeHIPOBaHUS

80 [TpaBuna quddbepeHnnpoBaHus 1

81 JlubdepennmpoBanue ca0xHON HYHKIIMHA 1

82 PemeHne ynpaxHeHUM 1

83 YpaBHeHHe KacaTeabHOU K rpaduky GpyHKINN 1

84 CocTtaBiieHHe ypaBHEHHS KacaTeNbHOU K TpaduKy HYHKIIUH 1

85 3aKperuieHre YpaBHeHUS KacaTelbHOU K TpaduKy QyHKITUU |

86 Konumponvnas paboma Ne7 1

87 [IpuMeHeHne TPOU3BOAHOM AJIsl UCClIeOBaHUS (PYHKIUU 1

88 HccnenoBanne QyHKIMHA HA MOHOTOHHOCTh 1

89 Touku srcTpeMyma GyHKIHH 1

90 ToUYKM 3KCTpEMyMa U X HAXOXKICHUE 1

91 HccnenoBanne QyHKIMNA HA YKCTPEMYMBI 1

9 Haxoxnaenne HaubobIero 1 HaMMEHbIIEr0 3HaYCHHH 1
HENpephIBHON (DYHKIIMU HA MPOMEKYTKE

93 [IpakTKyM Ha HaXO0XJAEHHE HAUOObIIEr0 U HAMMEHBIIIETO 1
3HAYCHUH HETIPEpPhIBHON (PYHKIMH HA POMEKYTKE

94 PeH_ICHI/IeU 3aJla4 Ha HaXO0XJIeHHE HAaOOIbIINX U HAUMEHBIIIUX 1
3HaYEHUN

95 [Toctpoenue rpaduxoB GpyHKIUN 1

96 HccnenoBanne QyHKIMU U TOCTpoeHUe rpaduka pyHKIUU 1

97 CBs13b Mex 1y rpaukoM (QyHKIIUH U TPAUKOM TPOU3BOIHOM 1
JTAHHOW QyHKIIUH

08 [IpuMeHeHne BTOpOM NPOU3BOJHOM IPU UCCIEA0OBAHUT 1
byHKIMHA

99 Konmponvnaa pavoma Ne8 1
INOBTOPEHUE 3

100 [ToBTOpenue yuebHOro Matepuana mo teme:«I[IpeodbpazoBanue 1
TPUTOHOMETPHUUECKUX BBIPAKECHUIN

101 [ToBTOpeHne yueOHOrO MaTepuana o teme: «[IponszBoaHas 1

102 3aKIII0UYUTENbHBIN YPOK 1
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Yuutens: AGy3apos X.P

c. Kaparaeso-2022r.

TemaTnueckoe niianuposanme 10 kiaace
Monayab «I'eomerpusp» (684.)

Yac | [Ipumeu.

Ne IUIaH haxr Tema pa3gena, ypoka.

I'nasa 1: BBEJJEHUE B CTEPEOMETPHIO 8
1 OcHOBHBIE IOHATHUS CTEPEOMETPUU 1
2 AKCHOMBI CTEPEOMETPUU 1
3 CrnencTBusl U3 aKCMOM CTEPEOMETPUH 1
4 [IprMeHeHrEe aKCHOM CTEPEOMETPHH U UX CJICICTBUI 1
5 [TpocTpaHcTBEHHBIC (PUTYPHI 1
6 HavanpHble pecTaBiIeHHsi 0 MHOTOTPaHHUKAX 1
7 Mertop ceueHuii 1
8 Konumponvnasn paooma Nel 1

I'nmaga 2: IAPAJUIEJIBHOCTD B ITPOCTPAHCTBE 15
9 [TapaienpHble NpsMble B IPOCTPAHCTBE 1
10 CkpenBarolyecst mpsiMble B IPOCTPAHCTBE 1
11 B3aumHoe pacnonoxeHue IByX OpsIMbIX B IPOCTPAHCTBE 1
12 [TapanienbHOCTh MPSIMON U TNIOCKOCTH 1
13 [Ipu3HaKu napaJIeNbHOCTH NMPSIMON U INIOCKOCTH 1
14 Pemenne 3amay no teme: «I[lapannensHOCTh PSMO U 1

TJIOCKOCTH
15 Pemienue ynpaxkHeHHM 1
16 [TapauienpHbIE TUIOCKOCTH 1
17 IIpu3HaKk napaysIeNbHOCTH JIBYX IUIOCKOCTEN 1
18 CBolicTBa napauiebHBIX MJIOCKOCTEH 1
19 [Tpeobpa3zoBanue GuUryp B IpocTPaHCTBE 1
20 Bunbl npeoOpa3oBanmii B IPOCTPAHCTBE 1
21 [TapannensHOE MPOEKTUPOBAHUE 1
22 CpoiicTBa apauieIbHOr0 MPOSKTUPOBAHHUSI 1
23 Konumponvnasn paooma Ne2 Konmpononas paboma No2 1

I'nasa 3: HEPIHEHAUKYJSAPHOCTD B 26

IMPOCTPAHCTBE
24 Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE 1
25 [lepnieHAUKYISIPHBIC MIPSIMBIEC B TPOCTPAHCTBE 1
26 [TepneHAMKYISIPHOCT MPSIMOM M TUIOCKOCTH 1
27 [Tpr3HaK NePIEHAMKYJIAPHOCTH OPSIMOM U IJIOCKOCTH 1
28 Pemenue 3anau no teme: «llepneHauKynspHOCTb MPSIMON U 1

IJIOCKOCTH
29 [lepneHaUKyIAp M HAKJIOHHASI 1
30 PaccTosiHue OT TOYKHU 10 IJIOCKOCTH 1




31

PaccrosiHue oT npsAMoii 10 napayieabHOM IJIOCKOCTH

1

32 PaccTosiHre Mex1y IBYMs apauIeIbHbIMU IIOCKOCTH 1

33 Teopema o TpEX MepneHANKYIsIpax 1

34 Teopema 0 Tpex mepueHAUKYIsIpax 1

35 Pemenue 3ama4 o teme: «Teopema 0 TpEX MEPIEHANKYIISIPAX» 1

36 Pemienue ynpaxkHeHHM 1

37 Konumponvnasa paboma Ne3 1

38 Yo MexIy IpsMOH U TIIOCKOCTBIO 1

39 Pemmenune 3ama4 mo Teme: « YToJ Mexay IpsMOi B MIOCKOCThIO» | 1

40 Pemenne ynpaxHeHHM 1

41 JByrpaHHbIi yroua 1

42 3akperuieHre MOHSTHsI IBYTPAaHHOTO yTiia 1

43 Yros1 MeXIy IIOCKOCTIMU 1

44 Pemenue 3a1au no Teme: «/{ByrpaHHBIi yTom» 1

45 [TeprieHIUKYJISIpHBIC IIOCKOCTH 1

46 [Tpu3HaK NepIeHINKYIIPHOCTH TNIOCKOCTEH 1

47 CaolicTBa NepreHANKYISIPHOCTH INIOCKOCTEH 1

48 [Lnomaas OpTOrOHAILHONW NPOEKIIMM MHOTOYTOJIbHUKA 1

49 Koumponvnasn paooma Ned 1
I'nmaa 4: MHOI'OT'PAHHUKHA 1

50 1
IToHsiTHE MHOTOTpaHHUKA

51 1
[Tpusma

52 1
[Tnomane 60KOBOH MOBEPXHOCTH MPU3MBI

53 1
Pewenue 3amau o reme: «Ilpuzmay

54 1
[TpsiMOYTONIBHBIN MapaieNenumnes

55 1
CBoMCTBa AMaroHajie napajuieyenueana

56 1
Teopema [Iudaropa B mpocTpaHCTBE

57 1
[Tupamuna

58 1
[IpaBunpHas nupamuaa

59 1
[Tnomane 60KOBON NOBEPXHOCTH MPABUILHONW MUPAMU/IBI

60 Pemenue 3amay no teme: «[lupammmay 1

61 Pemenue 3anau no teme: «IIupamuga 1

62 YceueHHas nupamMuaa 1

63 1
[Tnomaapr 60KOBOM MOBEPXHOCTU MPABUIBHON yCEUEHHOM
MTUPAMHU/IBI

64 Koumponvnas paboma Ne5 1
HUTOI'OBOE ITIOBTOPEHUE KYPCA TEOMETPHH 10 4
KJIACCA

65 1

IToBTOpeHue u cuct-s yueOH. marepuana mno teme: «Ilapamnens-
HOCTb NPSIMBIX U INIOCKOCTEM»




66 [ToBTOpeHue U cuct-s1 yueOH. MaTepuana o reme: «Ilepren- 1
JUKYJISIPHOCTb MPSAMBIX U INIOCKOCTEN»
67 1
[ToBTOpeHMEe 1 cucT-1 yueOH. MaTtepuana no teme: «Ilnomaas
MMOBEPXHOCTU MHOTOTPAHHUKOBY
68 1
O0600maromul ypok
11 knace
Monynb «AnreOpa v Hayajla MaTEMATUYECKOr0 aHaJIU3ay
Yac | [Ipumeu.
Ne IIaH daxr Tema pasaeJia, ypoka
INOBTOPEHUE MATEPHAJIA 10 KITACCA 3
| [ToBTOpeHue yueOHOTO MaTepuaia mo teme: «Kopens n-oi 1
CTEIICHU
2 [ToBTOpEHME yueOHOrO MaTepuana no teMe: « Tpuronomerpus» | 1
3 [ToBTOpeHue yueOHOro Marepuaina mo reme: «lIponsBoaHas» 1
I'nasa 1: IOKA3ATEJIBHASA U JIOTAPUOMHUYECKASA | 28
OYHKIUH
4 [TonsiTHe TOKa3aTeIbHON (DYHKITMH 1
5 CoiicTBa U rpaduk moxasaTeabHON YHKIUU 1
6 Pemienne ynpaxknenue |
7 Cmapmoswtii KOHmpoJib 1
8 [ToHsiITHE NTOKA3aTEILHOTO YPaBHEHHUS 1
9 Bupl nokazaTebHbIX YpaBHEHUN |
10 Pemenune nmokasareabHbIX YPABHEHHI 1
11 [ToHsiTHE TOKA3aTENIBHOIO HEPABEHCTBA 1
12 Bubl nokasaTeabHbIX HEPABEHCTB 1
13 PelieHue moka3aTesIbHbIX HEPABEHCTB 1
14 Koumponvnasn paooma Nel 1
15 Iousitre norapudma 1
16 OcHoBHOe JiorapudMu4ecKoe TOKIECTBO 1




17 OcHoBHble JIorapudmMudeckune GopmyIsl 1
18 Pemenue ynpaxHeHui 1
19 ®ynkuus v =log, x| e€ cBoiicTBa U rpaduk 1
20 [Toctpoenue rpadukoB JorapumMudeckux GyHKIIHMA 1
21 I'paduaeckoe pernienue gorapuMUIECKUX ypaBHEHUI 1
22 [TonsTHE MOTapU(MUUECKOTO YpaBHEHHS 1
23 Bunel norapudmuueckux ypaBHEHHHA |
24 Pemenue norapuMuueckux ypaBHEHHM 1
25 [TonsiTrie norapuMUUECKOTO HEPABEHCTBA 1
26 Bupl norapuMudecKkux HEpaBEeHCTB 1
27 Pemenne norapuMuuecKux HEPaBEHCTB 1
)3 UYucno e. @yHK1us y=e*, ee cBOWCTBa, rpaduk, 1
g depeHmpoBanue
Hatypanbabie norapudmsi. 1
29 .
Oyukws y=In X, ee cBolicTBa, rpaduk, nuddepeHmpoBanme
30 Pemenue ynpaxxHeHuu 1
31 Koumponvnasn paooma Ne2 1
I'masa 2: UHTEI'PAJI 1 ETO IPUMEHEHUE 11
32 Omnpenenenue nepBooOpasHoOn 1
33 Pemrenne ynpaxHeHUH 1
34 [IpaBuiia HaX0XACHHUS IEPBOOOPAZHBIX |
35 HeonpeneneHHbI nHTErpai 1
36 Pemenue ynpaxxHeHuu 1
37 3agayu, TPpUBOJSAIINE K TOHATHIO ONPEACICHHOTO HHTErpasa 1
38 [lonsiTHE ONpeIeIEHHOrO HTErpaa 1
39 ®opmyna Herotona-JleiOanma 1
40 Brruncnenue miomazaei miockux (GUryp ¢ moMoIsko onpese-
JICHHOTO MHTETpaja
41 Brruncnenne 00bEMOB Tel 1
42 Koumponvnasn paooma Ne3 1
12
I'nasa 3: JIEMEHTBI KOMBUHATOPUKU. BUHOM
HBIOTOHA
43 MeTto1 MaTeMaTUYECKON MHIYKIIMHU 1
44 Pemienue ynpaxHeHui 1
45 [TepecTaHoBKM 1
46 Pasmenienus 1
47 dopmybl BBIMHCIICHHs KOJIMMECTBA NIEPECTAHOBOK M 1
pa3MeNIeHHI
48 Coueranus (KOMOUHAITNN) 1
49 dopmyJia BEIYUCICHUS] KOJIMYECTBA COYETAaHUM |
50 Pemenue ynpaxxHeHuu 1
51 ®dopmyna buaoma HeroToHa 1
52 Brruncienre OMHOMHAITBHBIX KO GHHUITUSCHTOB 1
53 CaoiictBO TpeyrosnbHuka [Tackans 1
54 Koumponvnas paooma No4 1
13
I'naBa 4: 2JIEMEHTBI TEOPUU BEPOSITHOCTEM
55 HecoBmecTHBIE COOBITHS 1
56 JlonoHEHNE COOBITHS 1
57 Haxosxienue BeposiTHOCTE 00beAMHEHUS U IEPECEUCHUS IBYX 1
cOOBITUH
58 YcnoBHas BEpOSITHOCTD 1




59 HesaBucumblie coObITHS 1

60 3aBHCHMBIE COOBITHUS 1

61 HaxoxaeHne BeposSITHOCTH NepeceueHusi He3aBUCUMBIX coObITHH | |

62 Cxema bepnymiu 1

63 BeposATHOCTE KONMM4YeCTBa YCIEMIHBIX HCXO/I0B B CXEME 1
bepnysu

64 CityyaliHbl€ BEJIMYMHBI |

65 Pacnpenenenue BEpOATHOCTEN CYyYaliHOW BEJIUYUHBI 1

66 Marematnueckoe oXuaaHue 1

67 Koumponvnasn paooma Ne5 1
IHOBTOPEHHUE 35

68 [ToBTOpEeHME yueOHOTO MaTepuana o Teme: «Jlenumocts HaTy- 1
PAJIBLHBIX YHCEID»

69 [ToBTOpeHne yueOHOTO MaTepuana mo teme: [lpusnaku nenu- 1
MOCTH»

70 [ToBTOpEeHME yueOHOTO MaTepuaa mo teme: «ParmonansHbie 1
qucliay

71 [ToBTOpenue yuebHOTrO MaTepuana no teme: «Jleficteus Han 1
paloOHaIbHBIMU YHCTIAMID)

72 [ToBTOpeHue yueOHOro Marepuana no teme: «MHOKECTBa» 1

7 [ToBTOpEeHmNe yueOHOro Marepuaia mno Teme: 1
«Onepanuu HaJlu MHOKECTBAMUY

74 [ToBTOpEeHME yueOHOTO MaTepuasa mo TeMe: 1
[IponopuroHaJIbHbIE BEIMYUHbIY

75 [ToBTOpeHue yueOHOTO MaTepuaia mo teme: «IIporeHTHbIe 1
pacueTb»

76 [ToBTOpEeHMe yueOHOro Marepuaa mo Teme: 1
«OJEeMEHTBI CTAaTUCTUKHU M TEOPUU BEPOSATHOCTEN»

77 [ToBTOpeHue yueOHoro Marepuaina mo teme: «PannonanbHble 1
BBIPKCHUS»

78 [ToBTOpenue yuebHOro Marepuana no teme: «PannonanabHble 1
YPaBHEHUSD»

79 [ToBTOpenue yuebHOro Marepuana no teme: «Cucremsl 1
anreOpandecKux YpaBHEHUI

20 IToBTOpEeHHnE yqe6Hor(3 Marepuaia 1o teme: «Huciaossle 1
HEpaBEHCTBA U UX CBOWCTBaAY

’1 [ToBTOpenue yuebHOrO Marepuana mo teme: «JIuHeiinsie u 1
KBaJIpaTHYHbIC HEPABEHCTBA

82 [ToBTOpenue yueOHOTO MaTepuana mo teme: «Metoj 1
WHTEPBAJIOBY

83 [ToBTOpenue yuebHOTO MaTepuana mo teme: «CucremMmsl 1
HEPABEHCTBY

84 [ToBTOpenue yueOHoro marepuaia no reme: «CreneHu u KopHu» | 1

%5 [ToBTOpenue yuebHOro Mmarepuana mo teme: «Mppaunonanbueie | 1
YpaBHEHHUSD»

26 [ToBTOpenue yuebHOro Marepuana mo teme: «Vppaunonansueie | 1
HEPaBEHCTBA»

Q7 HO]ETOpeHI/Ie yuebHOro Marepuana no teme: «OyHKIUU U UX 1
CBOICTBa»

88 [ToBTOpenue yuebHOTO MaTepuana mo teme: «lIporpeccum» 1

29 [ToBTOpEeHME yueOHOTO MaTepuasa Mo TeMe: 1
«Tpuronomerpudeckue QyHKIMN

90 [ToBTOpEeHHNe yueOHOro Marepuaa mo TemMe: 1




«TpuronoMeTpudeckrue ypaBHEHHUsI U HEPABEHCTBA»

91 [ToBTOpenue yueOHoro marepuaina mo teme: «llokazarenpHas 1
bYHKITHSD)

9 [ToBTOpEeHME yueOHOTO MaTepuana 1o Teme: «Pemenue 1
MIOKAa3aTeNIbHbIX YPABHEHUI»

93 [ToBTOpenue yuebHOro Marepuana no teme: «Pemenue 1
[IOKa3aTeJIbHbIX HEPABEHCTBY

94 [ToBTOpenue yueOHOro Matepuaina 1o teme: «Jlorapupmudeckas | 1
byHKIHS

95 [ToBTOpenue yuebHOro Marepuana no teme: «Pemenue 1
Jorapu(pMHUUECKUX YpaBHEHUI»

96 [ToBTOpenue yuebHOro Marepuana no teme: «Pemenue 1
Jorapu(MUUECKUX HEPABEHCTBY

97— Hmoz06as konmponvhasn paboma 2

98 (Ilpomexcymounas ammecmauus)

99 IToBTOpenue yuebHoro marepuana mo teme: «lIpousBognas u e€ | 1
[IPUMEHEHUE»

100 [ToBTOpenue yueOHoro marepuaina mo teme: «Heonpenenenusrii | 1
WHTErpajn

101 [ToBTOpenune yueOHOro Marepuaia mo reme: «OnpeaeneHHbIN 1
WHTErpaj

102 3aKITIOYNTEIBHBIN YPOK 1

11 xknacc
Monyinb «I'eomeTpus
Yac | [Ipumeu.

Ne IVIaH daxr Tema pazaena, ypoka
I'nasa 1: KOOPAUHATbBI U BEKTOPHI B 16
INPOCTPAHCTBE

1 JlexapToBbl KOOPAMHATHI TOUYKH B IPOCTPAHCTBE 1

5 [Ipocreiimue 3a1auy B KOOpAMHATAX: PACCTOSIHUE MEXKIY AByMs | |
TOYKAMHU U KOOPAMHATHI CEpEAMHBI OTPe3Ka

3 [TonsiTue BexkTopa. PaBeHCTBO BEKTOPOB 1
KoopauHatsl BekTopa 1
Crno’xeHue ¥ BBIYMTaHUE BEKTOPOB 1

6 IIpoTMBONOJIOKHBIE BEKTOPHI |

7 YMHOKEHUE BEKTOpa Ha YUCIIO 1

8 ['omotreTus 1

9 CBoiicTBa TOMOTETHH 1

10 Yron Mexay BEKTOpaMHu 1

11 CkansipHO€ TPOU3BEICHUE BEKTOPOB 1

12 Brluncnenue yrioB Mexay OpsIMbIMU 1

13 ['eomeTpryecKkoe MECTO TOUEK POCTPAHCTBA 1

14 buccekTop IBYrpaHHOro yria 1




15 YpaBHEHHUE IIOCKOCTH 1
16 Koumponvnasa paooma Nel 1
I'nasa 2: TEJIA BPAILIEHUSA 29
17 ITonsiTne nuIMHApPA 1
18 [Toniaae MOBEPXHOCTH NWJIMH]IPA 1
19 Pemenue 3agau o teme: «unusapy» 1
20 [Ipu3ma, BnucanHasi B HHJIUHJIP 1
21 [Ipu3ma, onmcaHHas OKOJIO HHAJIUHAPA 1
22 [ToHsiTHE KOHYCa |
23 [I1o1ma1b MOBEPXHOCTH KOHYyCA 1
24 Pemrenue 3amau o reme: «Konyce» 1
25 Yceu€HHbIM KOHYC |
26 [Tnomaas 60KOBOM MOBEPXHOCTH YCEUCHHOTO ITUJIMH]IpA 1
27 ITupamua, BnucanHas B KOHYC 1
28 [InpamMua, onrcaHHasi OKOJIO KOHYCa 1
29 KomOuHanmm KoHyca v MIpaMuIbl 1
30 Koumponvnas paooma No2 1
31 Cdepa u map 1
32 YpaBHeHue cdepbl 1
33 B3anMHoe pac nosoxeHnue cepsl U MI0CKOCTH 1
34 KacatenbHas TNIOCKOCTB K cdepe |
35 Pemenue 3amau o reme: «Cdepa u mapy 1
36 MHOTrOrpaHHHKH, BIMCAHHEIE B cepy 1
37 [Ipusma, BnucanHas B cepy |
38 [Mupammuna, BucanHas B chepy 1
39 MHOTOrpaHHUKH, OMTMCAHHBIC OKOJIO chepbl 1
40 [Tpu3ma, onMcanHast OKOJIO cepsl 1
41 Pewenue 3anau no reme: « MHOrorpaHHUKHU, BIIMCAHHbBIE U 1
OTMCAHHBIE OKOJIO Cephi»
42 B3aumnoe pacnonoxerne chepbl U IpsIMoit 1
43 KomOunanmu nunmmspa u chepsl 1
44 KomOuHammu konyca u chepsl 1
45 Koumponvnasn paooma Ne3 1
I'nasa 3: OFBEMBbI TEJL IIJIOIIAIb COEPBHI 17
46 O0béM Tena 1
47 O06bEM TPHU3MBI 1
48 Pemenue 3ama4 o teme: «O0BEM IPU3MBI» 1
49 O0BEM TpPaMHKIBI 1
50 O0bEM yceueHHOW MUPAMMU/IBI 1
1
51
Pemenwne 3ama4 mo Teme: «O0beM MPU3MBDY
1
52
Pemenwne 3ama4 mo Teme: «O0beM MUPAMHUIBDY
53 Pemenue ynpaxHeHHiA 1
54 Konmponvnas paboma No4 1
1
> O0BEM KOHYCA
1
56 .
O0BEM yceueHHOTO KOHYyCa
57 .. !
O0BEM IIIHHJIpa
58 !

O0béM 1mapa




59 Pemenue 3ama4 o teme: «OOBEMBI TEJT BpAIICHHU

60 [Tomane chepbr

61
Pemenue 3amau o reme: «Ilmomans cepbin

62 Konmponvnaa paboma Ne5
HUTOI'OBOE IOBTOPEHUE
KYPCA TEOMETPHUMU 10-11 KIIACCOB

63 [ToBTOpEHME U cucTemMaTH3alys y4eOHOTO MaTepuala o TeMe:
«BeKTOpBI B IPOCTPAHCTBEY

64 [ToBTOpEHME U cUCTeMaTHU3aIMsI Y4eOHOTO MaTepralia mo TeMe:
«ILmomaar MOBEPXHOCTH IMJIMHJIPA U KOHYCA»

65 [ToBTOpEeHME U cUCTeMaTH3aIKsI Y4eOHOTO MaTepralia o TeMe:
«ITnomanp chepbn»

66 [ToBTOpEHME M cucTeMaTH3aIKsl Y4eOHOTO MaTepualia rmo TeMe:
«O0beM MUIIMHIPA ¥ KOHYCa»

67 [ToBTOpEeHME M cucTeMaTH3aIHsI YIeOHOTO MaTepualia mo TeMe:
«O0BeM mapay

68 O06o6mamui ypok




