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1. IInanupyemble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMera
«MaremaTuka»

JInyHOCTHBIE Pe3yJIbTAaThl OCBOCHUS Y4eOHOTro npeamera «MareMaTukay:
1) poccuiickasi rpakJaHCKas UACHTUYHOCTb, MATPUOTHU3M, YBOKEHHE K CBOEMY Hapoay, YyBCTBa

OTBETCTBEHHOCTH nepen PonuHoi, ropinoctu 3a cBOM Kpaid, cBoro PojauHy, mpoliioe U HacTosee

MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHEe TOCyIapCTBEHHBIX CUMBOJIOB (TepO, (hiar, THMH);

2) TpaXIgaHCKas TMO3UIMI0O KaK aKTHUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHICKOTrO OOIIEeCTBa,
OCO3HAIOIIETO0 CBOM KOHCTHUTYLIMOHHBIE TIpaBa M OOS3aHHOCTH, YBKAIOIIETO 3aKOH U
MIPABOIOPSIOK, 00JIAAIONIETO YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaIUIIMOHHBIC HAIIMOHAIBHBIE W OOIICYeIOBEUECKUEe TYMAHUCTHUYECKHE U JIEMOKPATHUYECKUE
LICHHOCTH;

3) TOTOBHOCTH K ciy>keHnto OTe4ecTBy, €ro 3alliuTe;

4) chopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYp, & TAKKe PAa3IUYHBIX (POpM
OOLIECTBEHHOI'O CO3HAHMsI, OCO3HAHME CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

5) cdhopMHpPOBAHHOCTH OCHOB CaMOpa3BUTHsI M  CAMOBOCIUTAHHUA B COOTBETCTBHM C
00I11€YeIOBEYECKUMH  LIEHHOCTSIMH M MJleaJlaMi  TPaKAAHCKOTO O0IecTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHO! 1€ATEIbHOCTH;

6) TOJICPAHTHOC CO3HAHUC W IMOBCACHUC B IIOJHUKYIBTYPHOM MHUPEC, TOTOBHOCTH H CIIOCOOHOCTD
BECTHU AHAJIOT C APYT'MMHU JIIOAbMHU, JOCTUIaThb B HCM B3aUMOIIOHHUMAHUSA, HAXOAUTH O6HII/I€ OeJIn 1
COTpyAHUYATh JIA HUX JOCTHUIKCHHA, CIIOCOOHOCTH MMPOTHUBOCTOATE MACOJOTMHU OSKCTPEMU3MA,
HallMoHaJIu3Ma, KCGHO(1)06I/II/I, AUCKpUMHHAOWUKU 110 COHHUAJIbHBIM, PCIMTIHO3HBIM, PACOBLIM,
HAallMOHAJIbHBIM IMPU3HAKaAM U APYTHUM HECTATUBHBIM COIUAJIbHBIM SABJICHUAM,

7) HaBBIKKM COTPYAHHUYCCTBA CO CBCPCTHUKaAMH, IACTbBMHU MJIAJAUICTO BO3pacTa, B3pPOCIBIMU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIeA0BaTENbCKOM, MPOEKTHOW M JIPYruX
BUOaxX ACATCIBbHOCTH,

8) HpaBCTBEHHOE CO3HAHWE U MTOBEJCHUE HA OCHOBE YCBOEHUS O0IIIEUEIIOBEUECKUX IICHHOCTEH;

9) TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIE CaMOOOPa30BaHUIO, HA MPOTKEHUN
BCEH KHM3HU; CO3HATEIILHOEC OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHIO KAK YCIOBHIO YCIEITHON
poQeCCHOHAIBHON U 0OIIIECTBEHHOM JeSTEIHHOCTH,

10) scTeTHuecKkoe OTHOIIEHHE K MHPY, BKIIOUash 3CTETHUKY ObITa, HAYyYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

11) npunsTHE 1 peaau3alMio [IEHHOCTEH 310pOBOro U Ge3omacHoro odpasa KU3HH, HOTPEOHOCTH B
(bU3NYECKOM CaMOCOBEPIIEHCTBOBAHUU, 3aHSTUSX CHOPTHUBHO-O30POBUTENLHON A€ATEIbHOCTHIO,
HENpUSITHE BPEIHbIX PUBBIYEK: KYPEHUs, YIIOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB;

12) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PM3UUECKOMY M TICUXOJIOTHUYECKOMY
3/I0pOBBIO, KaK COOCTBEHHOMY, TaK U JIPYTUX JIOJeH, yMEHHE OKa3bIBaTh NEPBYIO TOMOIIIb;



13) oco3HaHHBI BBIOOpP Oyaymied mnpodeccurt ¥ BO3MOXKHOCTEH pealu3aliiid COOCTBEHHBIX
KHU3HCHHBIX ITIJIAHOB; OTHOIIICHUEC K HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH KaK BO3MOKHOCTH Y4aCTHUS B
PCIICHUHN JINYHBIX, 06H.[CCTBCHHBIX, ToCyadapCTBCHHBIX, 06H_[eHaLII/IOHaJIBHBIX HpO6HeM;

14) cpopMHPOBAHHOCTH SKOJOTMYECKOTO MBIIUICHUS, [OHUMAHHs BIMSHUS COIHMAJIBLHO-
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLMAIBHOM CPEJIbl; MPUOOPETEHUE ONBITA
JKOJIOTO-HAMPABIICHHOM ACATEIBHOCTH;

15) oTBeTCTBEHHOE OTHOIICHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATUS LIEHHOCTEH
CEMENHOU KU3HMU.

MeTanpeaMeTHbIe pe3yabTaThl 0CBOSHU yueOHoro npeamMera «Mudbopmarukay:
1) yMeHHEe caMOCTOSITEILHO ONPEACINISITh e ACITeIbHOCTU U COCTaBIISATh IUIAHBI JAESTEIbHOCTH;

CaMOCTOATCIIbHO OCYHIECTBJIATh, KOHTPOJIHNPOBATh U KOPPEKTUPOBATH ACATCIIBHOCTD, UCIIOJIb30BaTh
BC€ BO3MOXHBIC PECYPCHI A OOCTHXKCHHUA IIOCTAaBJICHHBIX ueneﬁ n pcajin3alilii IIJIaHOB
JACATCIIbHOCTH, BBI6I/IpaTB YCHICHUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyallUsAX;

2) YMCEHHEC NPOAYKTHBHO O6H_IaTBC$I u BSaHMOﬂeﬁCTBOBaTL B IIpornecce COBMECTHOM ACATCIIBHOCTH,
YUYUTBIBATH NO3UINU APYTIUX YHACTHUKOB ACATCIBHOCTH, 3(1)(1)6KTI/IBHO paspciiaTb KOH(bJ'II/IKTBI;

3) BlajieHre HaBbIKAaMU MTO3HABATEIILHON, YU€OHO-UCCIIEI0BATEILCKONW U MPOEKTHON EeATEIbHOCTH,
HABBIKAMHU pPa3pelIeHus] MpoOJieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY
METO/IOB PEUICHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TIO3HAHMS;

4) TOTOBHOCTb M CIIOCOOHOCTL K  CaMOCTOSATEILHOU I/IH(bOpMaI_II/IOHHO -II03HaBaTeIbHOMN
ACATCIIbHOCTH, BJIAICHUC HABbIKAMU ITOJIYUCHU H606XOﬂHMOﬁ I/IH(i)OpMaI_II/II/I u3 CHOBapCﬁ Pa3HbIX
THUIIOB, YMCHHUEC OPUCHTUPOBATLCA B PA3JIMYHBIX UCTOYHUKAX I/IH(i)OpMaLII/II/I, KPUTHYCCKHN OLICHUBATDb
U UHTCPHIPETUPOBATDH I/IH(bOpMaI_H/IIO, MOJIy4acMyro U3 pa3JINYHbIX HUCTOYHHUKOB;

5) yMeHHe UCTIONIb30BaTh CPEICTBA MH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (Hajee -
WKT) B pemieHMH KOrHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a7ay ¢ COOII0IEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHMKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeXeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMaLMOHHON O€30M1aCHOCTH;

6) YMCHHEC OIIPECACITIATh HA3HAYCHNUEC U q)YHKI_II/II/I Pa3JIMYHbIX COOUAJIBHBIX HHCTUTYTOB,

7) YMCHHUE CaMOCTOATCIIBHO OHLCHHUBATL W IMPUHHUMATL PCHICHUSA, OIPCACIAOMHNE CTPATCTUIO
MOBCACHU, C YUCTOM I'pa’kKAaHCKUX U HPAaBCTBCHHBIX HCHHOCTGIZ;

8) BJIAACHUC A3BIKOBBIMHU CPEACTBAMH - YMCHHUC SACHO, JIOTMYHO M TOYHO H3JIaraTb CBOKO TOYKY
3pCHUs, UCTIO0JIB30BATh aJICKBATHLIC A3BIKOBBIC CPCACTBA,

9) BiazeHue HaBBIKAMH MO3HABATEIbHOM pedIeKCHH KaK OCO3HAHHUS COBEpLIAeMbIX JEUCTBUU U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHMI, I'PAaHUIl CBOErO 3HAHMS U HE3HAHUS,
HOBBIX [T03HABATEJIBHBIX 33724 U CPEACTB UX JTOCTHUKCHUS.

IIpeameTHbIe pe3yabTaThbl Y4eOHOro nmpeamera «MaremaTtuka» (BKJIKYas aaredpy m
Ha4YaJia MAaTeMAaTH4eCKOr0 aHAJIN3a, reoMeTpuio) (0a30BbIii YpOBEHb) OTPAKAIOT:

1) chopmMupoBaHHOCTh MPEACTABICHUNA O MaTeMaTHKe KaK 4acTH MHUPOBOW KYIBTYpPHI U O
MECTE€ MaT€MaTHKHu B COBpeMeHHOﬁ OUBUIN3alluU, O croco0ax OomMcaHWs Ha MaTeMaTHYECKOM
A3BIKE SIBJICHUN PeasibHOTO MUPA;



2) copMUPOBAHHOCTH MPEACTABICHUN O MATEMAaTUYECKUX TOHATUSAX KaK O Ba)KHEUIIMX
MaTeMaTHUYECKUX MOJIENSIX, MO3BOJIAIOIIMX OMUCHIBATH U M3Y4aTh pa3HbI€ MPOLIECCHl U SBIICHUS;
MOHMMAaHHUE BO3MOKHOCTH aKCHOMATHUYE€CKOT'O TOCTPOCHUS MAaTEMATHUECKHUX TCOPHIA,

3) BHajieHHe METOJIaMHU JI0KAa3aTEeJIbCTB U aJTOPUTMOB PEIICHUS; YMEHHE UX HMPUMEHATb,
MIPOBOJIMTH JJOKA3aTEIBHBIC PACCYKACHHS B XOJI€ PELICHUS 3a/1a4;

4) BnajieHWE CTaHAAPTHBIMU NpPHUEMaMU pELIEHUS pPALMOHAIBHBIX W HUppalOHAIbHBIX,
MOKA3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YypaBHEHUH U HEPABEHCTB, HX CHCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM, B TOM YHUCIE JAJISl MOUCKA MYTH PEIICHUS U
WUTIOCTPAIINH PEIICHUs yPaBHEHUN 1 HEPaBEHCTB;

5) chopmHupOBaHHOCTh TNPEACTABICHUNH OO0 OCHOBHBIX MOHSTHUSAX, HACSIX M METOAax
MaTeMaTHYECKOTO aHAIIN3a;

6) BIaJeHHE OCHOBHBIMU MOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX I€OMETPHUYECKHX
durypax, X OCHOBHBIX CBOWCTBaX; CPOPMHUPOBAHHOCTh YMCHHS PACIIO3HABATH HA YepTEXkKax,
MOJIETSIX UM B pEallbHOM MHpE TIeoMeTpHueckue (Urypbl; MPUMEHEHHWE H3YyYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyIt aiis perieHus TEOMETPUUECKUX 3a/1ad U 3a/1a4 C MPaKTHIECKUM
coJlep:KaHuEeM;

7) chOpMHpPOBAHHOCTh MPEIACTABICHUW O TMpoIeccax U  SIBJICHUSAX, HMEIOIINUX
BEPOATHOCTHBIN XapaKkTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHUpPE, 00 OCHOBHBIX
MOHSITHSX 3JIEMEHTAPHOW TEOPUH BEPOSTHOCTEH; YMEHUH HAXOJWUTh M OICHUBATh BEPOSTHOCTH
HACTYIUICHHUSI COOBITHI B MPOCTEHUIINX MPAKTUYECKUX CHUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYMH;

8) BiajieHNe HABBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IMPH PEIICHUU
3a1a4;

Beinenstorcs  Tpu  HampaBieHHs —TpeOOBaHMM K pe3yibTaTaM  MaTeMaTH4eCKOIo
o0pa3zoBaHusI:

1) mpaKTUKO-OPHEHTUPOBAHHOE MaTeMaTHIeCKoe 00pa3oBaHue (MaTeMaTHKa IS )KU3HN );

2) MaTteMaTHKa JUII NCII0Ih30BaHuUs B mpodeccun;

3) TBOpUECKOE HaNpaBJICHNE, HA KOTOPOE HAIEJIEHBI T€ 00YUJaIOIINEecs, KOTOPhIE TUIAHUPYIOT
3aHMMATbCSd TBOPYECKOW M HCCIIEAOBATEIbCKOM paboToi B o00JacTH MaTeMaTuKH, (QU3UKH,
HSKOHOMMKH U APYTHX 00JIaCTsIX.

Bba3zoBblii yposens «IIpodaeMHo-(pyHKIMOHAIBHBIC Pe3yJIbTAThD)

Paznen |. BbINYCKHUK HAYYHTCHA 1. BbInycKHUK MOJY4YHT
BO3MOKHOCTbh HAYYHUTHCS
Hean ocBoenms | J{ns HCIOJIb30BaHUs B | Ana pazeumus MbLULTEHUS,
npeamera MTOBCETHEBHOM KU3ZHU U | UCNONb306AHUSL 8  NOBCEOHEBHOU
obecrieueHus BO3MOXHOCTH | JHCUZHU
YCIIEIIHOTO NPOJOIDKEHUS | U obecneuenus  603MOICHOCMU
00pa3oBaHMsl MO CIELHUATBHOCTAM, | YCHeuHO020 nPOOOIAHCEHUS
HE CBSI3aHHBIM C TMPHUKIATHBIM | 00pA306anus No CHeYyuanbHOCMAM,
WCTIOJIh30BAHUEM MAaTEMAaTHKU He  CBA3AHHLIM  C  NPUKIAOHbIM
UCNONb308AHUEM MAMEMAMUKU
Inemenmur meopuu | Onepuposath Ha 6a30BOM ypPOBHE Onepuposams® NOHAMUAMU:
MHOJIHCEeECmeE U | IIOHATUAMU. KOHCYHOC MHOXCCTBO, | KOHeuUHoe MHOIHCeCmaeo, IlemMeHm

'3peck v ganee: pacno3HaBaTb KOHKPETHbIE NPUMEPbI 0BLLLMX NOHATMIA MO XapaKTePHbIM NPU3HAKaM, BbINONHATL
[AeNCTBMA B COOTBETCTBMM C ONpesesieHNeM U NPOCTENLLUMMM CBOMCTBAMM MOHATUIN, KOHKPETU3UPOBATL NPUMEPAMMU
obLwme noHATHS.

®3pech 1 fanee; 3HaTb ONPeAeNeHNe NOHATUSA, YMETb MOACHATb Er0 CMbIC/, YMETb UCMONb30BaTb MOHATUE U €ro
CBOICTBA NPW NPOBEAEHUM PACCYKAEHWUN, PELEHNN 33y,



Mamemamuyeckou | dIEMEHT MHOXECTBA, | MHOXCECMEa, NOOMHONCECMBO,

J102UKU MOJIMHOXECTBO, TIEPECEUCHUE U | nepeceueHue u obveduneHue
00bEeTMHEHNE MHOXECTB, | MHOMCECMS, YUCTI08ble MHONCECMBa
YHUCJIOBbBIC MHOXECTBa Ha | Ha KOOPOUHAMHOU npAMOl,
KOOPJMHATHON TPSIMOHM, OTPE30K, | 0mpe30K, uHmepea, noiyuHmepedl,
WHTEPBAL; NPOMENCYMOK c 8bIKOJIOMOLL
orepupoBaTh Ha 0a30BOM YPOBHE | MOUKOI, epaghuueckoe
MOHSATHUSIMHU: YTBEPKICHUE, | NPEOCMAGIeHUEe — MHONCECME  Hd
OTpHIIaHUE YTBEPXKICHUSA, | KOOPOUHAMHOU NIOCKOCU,
WUCTHHHBIC u JIOKHBIE | onepuposamo NOHAMUAMU:
YTBEPKICHHUS, NPUYMHA, | ymeepacoenue, ompuyanue
CIEICTBUE,  YAaCTHBIM  CIy4Yall | ymeepoicoeHus, UCmuHHble u
o011ero YTBEPIKICHHUS, | JI0JCHbIE YMEEPHCOEHUSA, NPUYUHA,
KOHTPIPUMED; cnedcmeue, yacmuvlll  cayyau
HaXOJ/IUTh nepeceucHue U | obwezo ymeepaicoenus,
00BbEIMHEHHE [IBYX MHOXECTB, | KoHmpnpumep;
PE/ICTABICHHBIX TPAQUUYCCKH HA | npogepsnb NPUHAONEHCHOCTIb
4HCIIOBOH IPSIMON; 971eMeHma MHONCECMBY;
CTPOUTh HA YHCIOBOW MPIMOH | paxodums nepeceuenue u
IIOIMHOKCCTBO IHUCIIOBOTO | opvedunenue MmHOICECMS, 6 MOM
MHOXCCTBA, 3aaHHOC | yycne npedcmasieHHbIX epaguuecKku
NPOCTEHIINMH YCIIOBUAMMU; HA  4UCNOBOU  MpAMOU U  HA
paciosHaBaTh JOXKHBIC | koopounammoll niockocmu,
YTBCPKICHHUA, OUIHOKH B | nposooums OoKazamesnvhble
pacCyxICHUAX, B TOM HHCIIC | pgccyocoenus 01t 06OCHOBAHUSA
C UCTONIB30BAHUEM | 4y cmynnocmu ymeeparcoenuil.
KOHTPIPUMEPOB.

B noeceonesnoti orcusnu u  npu
B noseceonesnou owcuznu u npu usyUeHUU OPYeUX NPedMenos:
usyuenuu Opy2ux npeomenos: UCNONb306aMb YUCL06bIE
UCIOIb30BATh TUCIOBRIC | yiyooicecmea  Ha — KOOPOUHAMHOU
MHOXECTBA HAa  KOOPJAMHATHOU npamoti U HA  KOOPOUHAMHOU
MPAMOH /T OTIUCAHUS PEANBHEIX | pyyockocmu 0N ONUCAHUS PeaTbHbIX
MIPOLIECCOB U SIBJICHUH; npoyeccos u senenui;
[IPOBOAUTH JOTUHCCKUC | yypogooums ooxasamenvHvle
PacCCyKACHUA B CUTYallWAX | pacceyorcoenust 8 cumyayusix
TOBCE/THEBHOM KU3HU NOBCEOHEBHOU JHCUZHU, NPU PEUUeHUU
3a0a4 u3 opyaux npeomemos
Yucna u OmnepupoBats Ha 6a30BoM ypoBHe | C6800600HO onepuposams
8bIpadCeHUA MOHATHUSIMH: [IEJI0€ YUCIIO, NOHAMUAMU. Yelloe YUCTO,

JIeIMMOCTb YHUCell, OOBIKHOBEHHAS
IpoOb, ecsiTuyHast Jpoos,
paloOHaIbHOE YHCIIO,
npuOIMKEHHOE 3HaYCHHE YUCIIa,
4acTb, 0151, OTHOLIEHHUE, TPOLIEHT,

0enuUMocmsb yucesl, 0ObIKHOBEHHAS
0podb, decamuunas Opoow,
PAYUOHATbHOE YUCTIO,
NPUOIUINCEHHOE 3HAYEHUE YUCIA,
yacms, 00711, OMHOUEHUE, NPOYEHM,




MIOBBILIECHUE U ITOHM)KEHUE Ha
3aJIaHHOE YMCJIO MPOLIEHTOB,
MacIrao;

oIrepupoBaTh Ha 0a30BOM YpPOBHE
HNOHATUAMMU: Jlorapu(M 4Yuca,
TPUTOHOMETPHUUECKAsi OKPYKHOCTb,
rpajlycHas Mepa yria, BeJIu4rnHa
yIia, 33JaHHOT0 TOYKOM Ha
TPUTOHOMETPUYECKOMN
OKpPY>KHOCTH, CUHYC, KOCUHYC,
TAHI'€HC U KOTAaHI€HC YIJIOB,
HMEIOLIUX [TPOU3BOJIBHYIO
BEJIMYUHY;

BBINOJIHATH apU(pMETUYECKHE
JeUCTBUSA C LEIbIMU U
palnMoHaIbHBIMU YUCIIAMY,
BBINOJIHATH HECIIOKHBIE
peoOpa3OBaHUS YUCIOBBIX
BBIPAXEHUI, COIEpIKALUX CTEIIEHU
qrce, TM00 KOPHU U3 YUCe, TH00
Jorapu(mbl YUCE;

CpaBHUBATh pallMOHAJIbHBIE YUCIIA
MEXy COOOH;

OLIEHUBATh U CPAaBHUBATh C
panroHaIbHBIMU YUCIIAMU
3HAYEHUS 1IeJIbIX CTENEHEN YKcell,
KOpPHEHN HAaTypaJIbHOM CTENEHH U3
qcell, IOrapu(pMoB YUCEI B
MPOCTHIX CIIydasx;

n300pakaTh TOUKAMHU Ha YUCIOBOM
MIPSIMOM LIENbIE U palliOHAIbHBIE
4HCIIa,

n300pakaTh TOUKaMHU Ha YHCIOBOM
MIPSIMOM LIENIbIE CTENIEHU YHCElL,
KOpPHU HaTypaJbHOM CTENIEHU U3
qucell, JIorapuMbl Yucel B
MIPOCTHIX CIIy4asix;

BBITIOJIHATH HECIIOKHBIE
npeoOpa3oBaHus LEeNbIX U APOOHO-
panMoHaIbHBIX OYKBEHHBIX
BBIPAKECHU;

BBIPAXKaTh B MPOCTEHUIINX CIydasxX
13 paBEHCTBA OJHY IEPEMEHHYIO
yepes Ipyrue;

BBIUHCIISATH B IPOCTHIX CIydasx

nogbluleHUue U NOHUNCEHUEe Ha
3a0anHOe YUCIIO NPOYEHMO8,
macumao,

nPpUBOOUMb NPUMEPLL YUCEIL C
3A0aHHBIMU CEOUCMBAMU
OenUMOCMU,

ONepupoBamb NOHAMUAMU:
Jocapugm uucaa,
MPULOHOMEMPULECKAsL
OKPYIUCHOCMb, PAOUAHHAS U
2padycHas mepa yena, 8elIuiuHa
yena, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPULECKOT
OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V208,
UMEIOUUX NPOU3BOTLHYIO BETUYUHY),
yucia e u ,

8bINOIHAMY apuhmemudeckue
delicmaus, couemas yCmuole u
nUCbMEHHbLE NpUeMbl, NPUMEHSA NPU
He0OX00UMOCMU BbIYUCIUMENbHbLE
ycmpoucmea;

HAxXo0umbv 3HA4eHUs1 KOPHs
HamypaibHoU CmeneHu, Cmenexu ¢
PAYUOHATILHBIM NOKA3amenem,
Jlo2apugma, ucnov3ysa npu
He0OX00UMOCMU BLIYUCTUMENbHbLE
ycmpoticmea;

NOIb308AMbCS OYEHKOU U NPUKUOKOLU
npU NPAKMU4ecKux pacuemax,
nPOBOOUNDb NO U36ECHHBIM
Gopmynam u npasuiam
npeoobpazoeanuusi OyK8eHHbIX
8bIPANCEHULL, BKIOUAIOUWUX
cmenetu, KOpHU, 102apughmol u
mpuecoHoMempuyecKue QyHKyuu;
HAaxXoO0umbs 3HaA4eHUs YUCI08bIX U
OVKBEHHBIX GbIPANCEHUL,
ocyuecmasis Heobxooumbie
NOOCMAHOBKU U NPeoOpa308aHuUs;
uzobpasicame cxemamuyecku y2oi,
BEIUYUHA KOMOPO2O BbIPANCEHA 8
2paodycax unu paouaHax;
UCNONB308aMb NPU PEULeHUU 3A0aY
MabIUYHble 3HAYEeHUs.




3HAYEHUS YUCTIOBBIX U OYKBEHHBIX
BBIPAKCHUH, OCYILIECTBIISA
HE0OXO0TMMBIC TTOJICTAHOBKU U
npeoOpa3oBaHus;

M300pakaTh CXeMaTUYECKU yTOJl,
BEJIMYMHA KOTOPOTO BBIPAYKEHA B
rpajaycax;

OLICHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCa, KOTaHT€HCa
KOHKPETHBIX YTJIOB.

B nosceonesnoti srcuznu u npu
u3yyeHuu Opyaux y4eoHvlx
npeomemos:

BBITIOJIHATH BBIYUCIICHUS TTPU
pelIeHuu 3a1a4 MPaKTUIECKOTO
XapakTepa,

BBITIOJIHATH MPAKTUYECKUE PACUETHI
C UCIOJIb30BAaHUEM IIPU
HEO0OXOIMMOCTH CIIPABOYHBIX
MaTepuaioB U BIYUCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHUTH pPeaJIbHbIC BETMYNHBI,
XapaKTEPUCTUKU OOBEKTOB
OKpY’KaIoILEro MUupa ¢ ux
KOHKPETHBIMU YUCIIOBBIMU
3HAUYECHUSIMU;

WCIIO0Jb30BATh METOBI
OKPYTJICHUS, TPUOIIKEHUS U
MPUKUJIKU TIPU PEIIEHUHN
MPaKTUYECKUX 3a/1a4
MOBCEHEBHOW KU3HU

MPUSOHOMEMPULECKUX DYHKYULL
yenos;

BbINOIHAMb NEPEBO0 BENUUUNBL Yld
U3 paOUanHHoU Mepsl 8 2PA0YCHYIO U
0bpamHo.

B noeceomnesnoui scusnu u npu
uzyueHuy opyeux yueoHvlx
npeomemos:

BLINOIHAMb OCUCMBUS C YUCTOBIMU
OaHHbIMU NPU peuenuu 3a0a4
NPAKMUYecKo2o xapakmepa u 3a0ay
U3 pa3udHbIX obaracmell 3HaHUl,
UCNONL3YA NPU HEOOXO0OUMOCMU
CNpasounbie Mamepuanbl u
BLIUUCIUMETbHBIE YCIPOUCEA,
OYeHUBAMb, CPABHUBAMNDb U
UCNOIBL3068AMb NPU PeULeHUU
NPAKMUYECKUX 3a0a4 YUCI08ble
3HAYEHUsl PealbHbIX GeIUYUH,
KOHKpemHble YUCO8ble
Xapaxmepucmuku 06vexmos
OKpYJIcaouje2o mupa

Ypasnuenus u
HepageHncmea

Pemate nuHENHBIE ypaBHEHHA U

HEPaBEHCTBA, KBa/IpaTHbIE
ypaBHEHHS;
pearb JorapupmMuuecKue

ypaBHenust Buza 10g, (bx + ¢) =d u
NpoCTeHIe HEpaBeHCTBA BHA

logax<d;
pemars TOKa3aTeNnbHbIe
ypasHenus, uga 2 °= d (rze d

MOJXHO MpEaACTaBUTH B BHUJIC
CTENIEHH C OCHOBaHMEM da) U

HpOCTefII.HHe HCpaBCHCTBA BHUOA

Pewamo PpayuoHanvHble,
nokasamevHole u
Jo2apugpmuyeckue  ypasHeHus  u
Hepasencmad, npocmeuiuiue
uUppayuoHaibHvle u

MPUSOHOMEMPUYECKUe  VPAGHEHUs,
HepageHCcmea u ux cucmembyl,
UCNONb308AMb  MEMOObl  peuleHUs.
VpasHenuii: npusedenue K 68Uy
«npousge0eHue pPAaeHO HYI» UIU
«4ACMHOE PAGHO HYII0», 3AMeHd
nepeMeHHbIX;




a’<d (rme d MOkHO NpeEICTaBUTH
B BHJIC CTCIICHH C OCHOBaHHEM a);.
MPUBOANTH HECKOJIBKO IPHMEPOB
KOpHEH IIPOCTEUILIErO
TPUTOHOMETPUYECKOTO ypaBHEHUS
BHJa: SinX = @, COSX = a, tgx =
a,ctgx = a, rme a — TabnM4HOE
3HaYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON (PYHKIIUH.

B nosceonesnoti ocuznu u npu
uzyueHuy opyeux npeomemos:

- COCTaBJIATH n peuiaTtb
YpaBHCHHA U CHUCTCMbI ypaBHeHI/Iﬁ
IIpu PCUICHUN HCCJIOKHBIX
IPAaKTUYCCKUX 3a1aqd

UCNOIb306AMb MEMOO0 UHMEPBANO8
0J1A peulenus HepaseHcma,
UCnonb3068ame epaguieckuil. Memoo
0N NPUONUINCEHHO20 — peueHUs]
VPasHeHull U HepaseHCm8,
uzobpascamo Ha
MPUSOHOMEMPULECKOT
OKDYIHCHOCMU MHONHCECTNBO peuleHUll
npoCmeuuux mpuecoHOMempuyecKux
VPasHeHull U HepaseHCm8,
8bINOIHAMb ombéop KOpHell
ypagHenu unu peuteHutl
HepaseHcme 8 COOMBEmMCmeUn ¢
OONOTHUMENbHLIMU  YCIOBUAMU U
02PAHUYEHUSIMU.

B noeceonesnou owcusnu u npu
usyueHuu opyaux YueOHbIX
npeomemos:

COCMasisimsb U peuams YPasHeHUs,
cucmembl ypasHeHull U HepageHCcmed
npu peutenuu 3a0a4 Opyeux y4eoHsix
npeomemos;

UCNOIb3068aMb VpasHeHus u
HepaseHcmea OJisl NOCMPOeHUs U
UCce008anus. npocmeuux
Mamemamuyeckux MoOeretl
PEANbHBIX cumyayuii unu
NPUKIAOHBIX 34044,

ymembw UHmMepnNpemupo8amo
NOJIYYeHHbLU npu peutenuu
ypaeHeHusl, HepaseHcmea — UU

cucmemvl  pe3yibmam, OYeHUBaAmMby
e20 npasoonodobue 8 KowmeKcme
3A0AHHOU PeanbHOU CUmyayuu uiu
NPUKIAOHOU 3A0a4u

Dyukyuu

OmepupoBarh Ha 0a30BOM YpOBHE
MTOHATHUSIMHU: 3aBHCUMOCTh
BEIMYMH, (YHKIMS, apryMeHT u
3HayeHne  (QyHKIMHM,  00IacCTh
OTpeJIeNIeHUs U MHO€ECTBO
3HaueHud  QyHKIUM,  rpaduk
3aBUCHUMOCTH, Tpapuk (QyHKIHH,
HyTM  (QYHKIOAH, TPOMEXYTKH

Onepuposamu NOHAMUAMU:
3a8UCUMOCMb  GeTUYUH,  (DYHKYUA,
apeymeHm U 3HaueHue QYHKYuU,
obracmo onpeoeneHus u
MHOJCECmB0  3HAYeHUU  QYHKYUU,
epagux  3aeucumocmu,  epagux
dynryuu, HYU @dynxyuu,
NPOMENCYMKU — 3HAKONOCMOAHCMEA,




3HAKOIMOCTOSIHCTBA, ~ BO3PAacTaHUE
Ha YHCIIOBOM POMEXYTKE,
yObIBaHUE Ha YHCIIOBOM
MPOMEXYTKE,  HauOoJbIIee U

HauMeHblllee 3HaueHue (QyHKIUU
Ha MIPOMEXKYTKE,
nepuoandeckast pyHKUIUs, IEPUOS;
orepupoBaTh Ha 0a30BOM YpOBHE

YHCJIOBOM

MOHATUSIMHU: TIpsMasi U oOpaTHas
MPONOPIMOHATIBHOCTh  JIMHEHHAS,
KBaJpaTU4Hasi, JorapupmMuieckas
byHKIUY,
TpPUTOHOMETpHYECKHE (PYHKINY;

pacro3HaBaTh rpaduku
AIIEMEHTAPHBIX (QYHKIMNA: TPSMOM

1 00paTHOM MPOMOPLUUOHATEHOCTH,

u IIoKa3aTcjibHas

JIMHEHHOM, KBaJpaTUYHOM,
JorapupMUUECKOn u
[I0Ka3aTeIbHOU GbyHKINH,

TPUTOHOMETPHUECKUX (DYHKIIHH;

rpaduKu
AIIEMEHTAPHBIX (QYHKIMHA: TPSMOM
1 00paTHO MPOMOPIIMOHATIBHOCTH,

COOTHOCHUTH

JIMHEHHOM, KBaJpaTUYHOM,
norapuMuUUecKon u
[IOKa3aTeIbHOU GbyHKINH,
TPUTOHOMETPUYCCKUX (QYHKIHH ¢
dbopmynaMu,  KOTOPHIMH  OHH
3aJ1aHbl;

HaXOJUTh o rpaduxy

npUOIMKEHHO 3HAYCHUS (DYHKIHMU
B 33JJaHHBIX TOYKAaX;
OIpeIeNIATh MO rpaduKy CBOMCTBa

GyHKIMM  (HyJIH, T[POMEXKYTKH
3HAKOMOCTOSIHCTBA,  IPOMEXKYTKHU
MOHOTOHHOCTH, HauOonblIue U

HAaMMEHBIINE 3HAYCHUS | T.11.);

CTPOUTH 3CKU3 Tpaduka (QyHKIMH,
YIOBJIETBOPSIOIIEH MPUBEICHHOMY
Habopy ycioBuil (IPOMEXYTKU
BO3paCTaHUS / yObIBaHUS,
3HaYeHHe (YHKIUM B 3aJaHHOU
TOYKE, TOYKH IKCTPEMYMOB H T.1I.).

B noeceonesnou oicuznu u npu

go3pacmanue Ha YUCTI080M
npomedscymxe, yovleanue Ha
YUCTI080M npomedcymxe,
Haubonvuiee u HaumeHbvlee

3HaYeHUue (QYHKYUU HaA HUCTIOBOM
npoMedNCYmKe, nepuoouveckas
¢dynkyus,  nepuoo,

Heuemuas yHKyuu,

YemHas u

onepuposamv NOHAMUAMU: NPAMASL
u obpamuas NPonOPYUOHATLHOCHD,

JIUHELHAsl, K6aopamuyHas,
noeapughmuyeckas u NOKA3amenbHas
@ynxyuu, MpPUOHOMempu4ecKue
¢dynkyuu;

onpeoensimov 3HauYeHue QYHKYuu no
SHAYEHUIO apeymenma npu
PA3IuuHbIX  Cnocobax — 3a0aHus
dyHrkyuu;

cmpoums  epaguKku  U3YYEHHbIX
dyHryui;

onuceleamv Nno  2paguky u 8

npocmeuwux Ciyyasx no gopmyne
nosedenue u ceoticmea QyHKyuil,
Haxooums no epagpuxy QyHKyuu
Haubovuue u HauMmeHbuUe
3HAYEHUs.,

cmpoumuv 3cKu3 epagpuxa ynkyuu,
yooenemeopsowel  npueeoeHHOMY
Habopy  ycnosuii  (npomedcymxu
803pacmanus/yovi6anus,  3Ha4eHue
@dyHKYUU 8 3a0aHHOU MOUYKe, MOYKU
IKCMPEMYMOS,  ACUMNMOMbL, HYIU
@yukyuu u m.o.);
pewams  ypasHeHus, npocmeliuiue
VpasHeHUl,

CB0UCMBa YHKYUL U UX 2PAPUKOS.

cucmemanl UCnoib3ys

B noeceonesnou owcusnu u npu

u3yueHuu opyeux VUeOHbIX
npeomemos:

onpedersms  no  epaguxam  u
UCNOb308aMb 074 pewieHus
NPUKIAOHLIX  3a0ay ceolicmea
PeanbHuIX npoyeccos u




UzyueHuu opyeux npeomemos:

OTIpENIETIATh o rpadukam
CBOWCTBA peAbHBIX IPOILIECCOB U
3aBUCHMOCTeH  (HamOonpmue u
HaMEHBIINE 3HAYCHUS,
NPOMEXYTKH  BO3pacTaHus U
yOBIBaHUS, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA U T.I1.),

WHTEPIPETHPOBATh  CBOWCTBA B
KOHTEKCTE KOHKPETHOH
MPAKTUYECKON CUTYaIluu

3aeucumocmell  (Hauboavuue U
HaumeHvuUue 3HaYeHus,
NPOMENCYMKU — 8O3DACMAHUA U
VOLIBAHUA DYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, — ACUMNIMOMb,
nepuoo u m.n.);

UHmMeEpnpemuposams — C80UCmsea 8

KOHmeKcme KOHKpPemHOll
NPAKMUYECKOU CUMYayuu;

onpeoenamuo no epaguxam
npocmetiuiue Xapaxmepucmuxku
nepuoouUyecKux npoyeccos 8

ouonocuu,  IKOHOMUKe,  MY3bIKe,
paouocssizu  u  Op. (amnaumyoa,
nepuoo u m.n.)

Inemernmol
MaAMemMamuyecKkozo
ananuia

OnepupoBarh Ha 0a30BOM ypOBHE
MOHATHUSIMHU: IIPOU3BOIHAS
GyHKIMK B TOYKE, KacaTelbHas K
rpaduKy (GYHKIHH, TPOU3BOIHAS
GyHKIIY;

OIpesieNATh 3Ha4YeHUe
IIPOU3BOIHON (PYHKIIMH B TOYKE IO
U300paKEHUI0  KacaTeIbHOHM K
rpaduKy, NpPOBEICHHOW B JTOU
TOUKE;

pelarb HECIOXHbIE 3aJaud  Ha
IpUMEHEHHE CBS3U MEXIY
MIPOMEKYTKAMU MOHOTOHHOCTU U
TOYKaMHU JKCTpeMyMa (QYHKLUH, C
OJIHOM CTOPOHBI, U MPOMEKYTKaAMHU
3HAKOIIOCTOSIHCTBA U HYJSAMHU
MIPOU3BOTHON 3TOM (PYHKIIUU — C
JIPYTOM.

B nosceonesnoti ocuznu u npu
usydeHuu opyaux npeomemos:

MOJIB3YSICh rpadukamu,
CpaBHUBATh CKOPOCTH BO3pACTaHUS
(pocta, TOBBIIIICHUS, YBEIIMYCHUS U
T.I.) WIM CKOPOCTH YObIBaHUS
(TaneHus, CHIKEHHSI, yMEHBIIICHUS
U T.aI.) BEIMYUH B pPEaJbHBIX
polLeccax;

COOTHOCHUTh TpaUKH pealbHbIX

Onepuposamu NOHAMUAMU:
NPou3BOOHAsT (YHKYUU 8 MmouKe,
KacamenvHas K epaguxy Gyukyuu,
nPoU3B800HASE PYHKYUU,

BLIUUCTIAMD npoU3600HYI0
00HOUJIEHA, MHO20UJIeHA,
K8AOPAMHO20 KOPHS, HPOU3BOOHYIO
CyMMbL YYyHKYULL,

BLIYUCTIAMb npOU3800HbIE
INeMEHMAPHLIX  (DYHKYUll U Ux
KOMOUHayuti, UCNONBL3YA
CNpasoyHvie Mamepuansl,
uccnedosamo 8 npocmenuux
cay4asnx GdyHrxyuu Ha
MOHOMOHHOCMb, Haxooums
Haubonvuiue u HaumeHbuiue
3HaueHus  QQYHKYul, cmpoums
epaguxu MHO2O0UTIEHO8 u
npocmenuux PAYUOHANbHBIX
@dyHxyu c UCNONBL306AHUEM
annapama Mamemamuieckoco
ananusa.

B nosceomesnoii  ocusHu u  npu
uzyyeHuu opyeux VueOHbIX
npeomemos:

peuiams NPUKIAOHble 3a0adu U3
ouonozuu, Qusuxu, Xumuu,
9KOHOMUKU U OpYeUx npeomemos,




MPOLECCOB M 3aBUCHUMOCTEM C HX
OTMCAHUSMH, BKITIOUYAIOITMH
XapaKTePUCTHKU CKOPOCTH
WU3MEHEHUS (ObICTpBIIT  poOCT,
TUTABHOE MTOHMKCHUE U T.11.);

UCIIOJIb30BaTh Tpa(UKH peasbHBIX
MIPOIIECCOB ISt pereHus

C6A3AHHblEe C uccnre0osanuem

xapakmepucmuk PeAlbHbIX
npoyeccoe, Haxooicoenuem
HAUOOILULUX u HAUMEHbUIUX

3HAYeHUll, CKOpOCMU U YCKOPEHUS U
UHmMepnpemuposams  NoJ1y4eHHbvle

HECJIOXKHBIX NMPUKJIAJHBIX 33]1a4, B | pe3yibmamol
TOM YHUCJIE OTMPENeIss Mo TpaduKy
CKOPOCTh X0J1a TIpoIecca

Cmamucmuka u OnepupoBath Ha 0a30BOM ypoBHE | Mmemw npeocmasieHue 0

meopus
eéepoamuocmeil,
n02uKa u
KOMOuUHamopuka

OCHOBHBIMH OTHCATEIHHBIMU
XapaKTepUCTUKAMU YHCIOBOTO
Habopa: cpeaHee apuhMeTHIECKoe,
Me/liaHa, HauOoJbIIee U
HaMMEHbLIEee 3HAaUECHUS;
orepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMHU: gacTora "
BEPOATHOCTb COOBITHS, CIy4YailHbIN
BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSAMU;
BBIUUCIISATH BEPOSITHOCTH COOBITHIA
Ha OCHOBE IIOJCYETa  YUCIA
HCXO/I0B.

B nosceonesnoti ocusnu u npu
u3yyeHuu Opyeux npeomemos:

OLICHMBAaTb W  CpaBHUBATh B
IIPOCTBIX  CIIy4asX BEPOATHOCTU
COOBITHI B peasbHOMN JKU3HU;

YUTATh, COIIOCTABJIATS,
CpaBHMBaTh, MWHTEPIPETUPOBATH B
MPOCTBIX  CIy4Yasix  peajbHbIC
JAHHBIE, MPEJICTABICHHbBIE B BHJIE
Tabuul, AMarpaMm, rpauKoB

OUCKDEmHbIX U HEnpepbi6HbIX
CYUAUHBIX BeUYUHAX u
pacnpeoeneHusix, 0 He3a8UCUMOCIU
CYYAUHBIX BEIUYUH,

umems npeocmasieHue 0
MAMeMamuyeckom  OXCUOAHUU U
oucnepcuu Ciy4auHblX eIUYUH,
umemso npeocmaeieHue 0
HOpMANbHOM — pacnpedenenuu U

npumepax HOPMAIbHO
pacnpeoeieHHbIX CAYYAUHBIX
BENUYUH,

HOHUMAMb CYMb 3AKOHA OONbULUX
yucen u  blOOPOUHO2O  Memooa
usMepenUs 6eposmHoOCmen,

umMems npedcmasieHue 00 YCi08HOU
geposimHocmu U O  NOJHOU
BEPOSIMHOCMU, NPUMEHAMb UX 8
peuieHuu 3a0a4,

umMemv npeocmasieHue O BAHNCHBIX
YACMHBIX 8UOAX pacnpedeleHull U
NPUMEHAMb UX 8 peuleHUlU 3a0ay,
umemuy npeocmasienue 0
KOppensayuu CAy4atHulX GeIUuduH, O
JIUHELHOU pecpeccuu.

B nosceomesnoii  ocusHu u  npu
uzyyeHuu Opyeux npeomemos.

BLIYUCTAMD unu oyeHusambw
8ePOSAMHOCMU COOBIMULL 8 PEalbHOT
HCUBHU,

8blOUpams  nOOXoosuue Memoosl
npeocmasneHus U - 0opabomxu




OaHHbBIX,

YMemb peuiams HeCI04CHble 3a0ad
Ha NpuMeHeHue 3aKOHA OONbUUX
yucen 8 COYUONO2UlU, CMPAXOBAHUU,
30PaBoOOXpaneHul, obecneuenuu
bezonacnocmu Hacenenus 8

‘ip€36bl‘{aﬁHblx cumyayusix

Texcmoente 3a0auu

Pemrate HecHIOKHBIE TEKCTOBBIE
3aa4u pa3HbIX TUIIOB,

- AHAJIM3UPOBATH YCJIOBHUC
3aJa4u, Ipu HEO 6XOI[I/IMOCTI/I
CTPOUTH JJIA € pemCHuA

MaTeMaTHYECKYI0 MOJIEIb;

- IOHMMAaTh U HCIOJIb30BaTh
s pereHus 3aauu
uHGpOpMaLKIO, MPEICTABICHHYIO B
BUJIE TEKCTOBOM M CHMBOJIBHOM
3aIllUCH, CXEM, TaOJHUL, Juarpamm,
rpauKoOB, PUCYHKOB;

- JIeCTBOBATh 10 AJTOPUTMY,
coJepKalieMycsi B YCJIOBUH
3ajauu;

- UCIOJIb30BaTh  JIOTMYECKHE

pacCyxxaCHu-d
3aJa4u,

Opu  peUIeHUH

- paboTath ¢ H30BITOYHBIMH

yCIOBUSAMH, BBIOMpas U3 Bce
uHpopManuy, JTaHHBIE,
HEoOXOoIuMBIE Uil pelIeHus
3a7a4u;

- OCYLIECTBIATh HECIIOKHBIN
nepedop BO3MOMKHBIX — pEILEHHH,
BBIOMpass U3 HUX ONTHUMAIbHOE IO
KpUTEPUSIM, CHOPMYIHPOBAHHBIM B

YCIIOBUU;
- aHaJIU3UpOBAThH u
MHTEPIPETUPOBATh  IOJy4YCHHBIE

penieHusT B KOHTEKCTE YCJIOBUS
3ajlauM, BBIOMpaTh pELIeHUs, He
[IPOTUBOPEYAIINE KOHTEKCTY;

peuaTtb 3agauun Ha pacycT
CTOMMOCTH IMMOKYIIOK, yCIyr,
IIOC3J0K U T.II.,

peumaTtb HECJIOXKHBIC 3aJa4u,

CBA3aHHBIC C OOJICBBIM Y4YaCTHEM

- Pewamv  3a0auu  pasnvix

munos, 6 MOM yucie 3a0ayu
NOBbIUEHHOU MPYOHOCMU,
- 8vlOUpamo ONMUMANbHbIU

Memoo peuwieHus 3a0auu,
paccmMampuseas paziuyHvle Memoobi,
- cmpoums  MOOeb  peuleHus:
3a0a4u, nposooums 00Ka3amesibHbvle
paccyncoenus;

- pewamsv 3a0ayu, mpeodyroujue

nepebopa  6apuanmos,  NnposepKu
YCA08Ull, 8bl100pa  ONMUMATILHO2O
pe3ynrbmama,

- AHATU3UPOBAMD u
UHMEPNPemupo8ams pe3yibmamol 8
KOHmMeKcme — YCl08Us. 3a0ayu,
8b10Upambs peuwieHus, He

npomugopeuaujue KOHMeKcmy;,
- nepegooums npu  peueHuu
3a0auu  uMgopmayuio U3  OOHOU
Gopmebl 8 Opyeyro, UCnorv3ys npu
HeobxooumMocmu cxemvl, mMadIUYbL,

epaguku, ouazpammoi;

B nogceonesnoii oicusHu u  npu
uzyyeHuu Opyeux npeomemos.

pewams npakxmudeckue 3a0aqu U
3a0a4u u3 Opyeux npeomemos




BO BJIaICHUU bupmoit,
MPEANPUATHEM, HEABUKUMOCTBIO;
pemiaTb  3agadyd  HA  IPOCTHIE
MPOLEHThl  (CHCTEMBI  CKHJIOK,
KOMUCCUU) ¥ Ha BBIYUCIICHUE
CJIOKHBIX MPOLIEHTOB B PA3IIMYHBIX
CXeMax BKJIQJOB, KpEIUTOB U
UIIOTEK;

pemiath  MpakTUYeCKUue  3a/add,
TpeOyrorime UCIIOJIb30BaHUS
OTPUIATEILHBIX YHCe: Ha
OIpeNieieHue  TeMIepaTypbl, Ha
onpejieNieHue  TOJOXKEHUS  Ha
BPEMEHHOW ocH (70 HamIell 3pbl U
mocie), Ha JABW)KEHUE ICHEKHBIX
cpenctB  (mpuxoja/pacxod),  Ha
ornpeseNiecHue TIyOUHBI/BBICOTHI U
T.IL.;

WCIIOJIb30BaTh TOHATHE MaciTaba
JUISL HaXOXACHUS PACCTOSHHUUA U
JUIMH  Ha  KapTax,  IUIaHax
MECTHOCTH, IIJIaHaX TOMEIICHUH,
BBIKpOiKax, Tmpu pabore Ha
KOMITBIOTEPE U T.II.

B noeceonesnoui owcuznu u npu
usydenuu opyaux npeomemos:

peliaTh HECIOXKHBIC MPAKTUYCCKUC
3aga4u, BO3HHUKAKOIIHUEC B
CUTYyalusiIxX HOBCCI[HCBHOI71 KHN3HHU

T'eomempusn

OmnepupoBaTh Ha 0a30BOM YpOBHE
IIOHATUAMMU: TOYKa, npsmas,
IUIOCKOCTh B TNPOCTPAHCTBE,
napajieIbHOCTh "
NEPHNCHAUKYIIAPHOCTD IMPAMBIX U
TIIOCKOCTE;

pacro3HaBaTb OCHOBHBIE  BH/JIBI
MHOT'OI'PaHHHUKOB (mpu3ma,
UpaMuaa, IPSMOYTOJIbHBIN
napaiesnenunes, Kyo);
n300paxaTh u3ydaemble (GUTYPBI
OT pPYKM M C MPUMEHEHUEM
IMPOCTBIX YCPTECIKHBIX
HHCTPYMEHTOB;

nenatb  (BBIHOCHBIE)  IUIOCKHE
YEepTEeKU U3 PHUCYHKOB MPOCTHIX

Onepuposamv NOHAMUAMU. MOYKA,
npsamas, NIOCKOCMb 8
npocmpancmee, NaApaiieibHOCmb U
NEePReHOUKYIAPHOCIb — NPAMBIX U
naocKocmel,

npumensms Ol peuleHuss 3a0ay
2ceomempuyeckue  pakmol,  eciu
VCOBUSL  NPUMEHEHUs.  3A0aHbl 8
a6HOU hopme;

pewams  3a0auu HA HAXOHCOEHUe
2eoMempuieckKux 8eUYUH no
006pazyam uiu aneopumMmam;

denamso (8blHOCHbIE) niocKue
uepmedic U3 PUCYHKO8 O0ObEMHBIX
Queyp, 6 mom uucie pucogams U0
ceéepxy, cOOKy, CmMpoums CeyeHusl




00BbEMHBIX (UTYp: BHJI CBEpXY,
cOOKy, CHU3Y;

W3BJICKATH nH(bOpMaLIHIO 0
MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX ¢burypax,

IIPEJCTABICHHYI0 Ha uepTexax MU
PHUCYHKaXx;

npuMeHsaTh TeopeMmy [ludaropa
IIpU  BBIYMCIEHUM  BJIEMEHTOB
CTepeoMETPUIECKUX (pUryp;
HaXoAuTh OOBEMBl M IUIONIAAX
IIOBEPXHOCTEH IIPOCTEUIINX
MHOT'OI'PaHHUKOB € IMPUMEHEHHEM
(opmyu;

pacrio3HaBaTb OCHOBHBIE BUbI TEI
BpaleHuss  (KOHyc,  LMJIMHID,
cdepa u map);

HaXxOOUThb OOBEMBl M IUIOLIAIU
IIOBEPXHOCTEN IIPOCTEUIINX
MHOTOTPaHHUKOB U TeJl BpallleHus
C MpUMEHEeHHeM (HopMyII.

B nosceonesnoti ocusnu u npu
u3yyeHuu Opy2ux npeomemos:

COOTHOCHTD a0CTpaKkTHBIE
TEOMETPHYECKUE TIOHATHUS U (aKThI

C peaJ'[BHBIMI/I KN3HCHHBIMU
O6T)€KTaMI/I 158 CI/ITyaHI/ISIMI/I;
HUCII0JIb30BATh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX buryp IS
pereHus THUIOBBIX 3ajay

IIPAKTUYECKOIO COJIEPIKAHHUS;
COOTHOCHTH oI
MOBEPXHOCTEM TeJl OJUHAKOBOM
(hopMBI pa3TUYHOTO pa3Mepa;
COOTHOCUTH  O0BEMBI  COCYJOB
OJIMHAKOBOH (OpMBI pa3IUYHOTO
pasMepa;

oLleHUBaTh (HOpMy MPABUIHLHOTO
MHOTOTpaHHMKA IIOCJIE  CIIWJIOB,
Cpe3oB W T.aI. (ompenensiTh
KOJMYECTBO BEpIIMH, pedep u
rpaHeu MIOIy4YEHHBIX
MHOTOTPaHHUKOB)

MHO202PAHHUKOS,
u361eKamyv, UHMePNPemuposams U
npeobpazoevieams UHGOPpMAYUIo 0
2eoMempuieckKux Queypax,
NPeOCMAsIeHHYI0 Ha YePMEdNCax,

NPUMEHSMb 2eomempuyeckue
Gaxmul Onsa pewenus 3a0ad, 6 mom
yucie npeonoNaLarowux HecKoabKo

uacoe peuternust,
onucsleambv 83AUMHOe
pacnoijiosicenue npAmsblx u

na0CKocmel 8 NpoCmpancmee;
Gopmynuposamo ceolicmea U
npusHaxku gueyp,;

00KA3bI6ANMb 2eomempuieckue
VMEepicOeHUs,

e1ademsn CMAHOApPMHOLL
Kaaccugpuxayueri
NPOCMPAHCMBEHHBIX Queyp
(nupamuowi, npu3zMmbl,
napainnenenuneovl);

HaAxooumsb 0b0veMbl U NAOWAOU
nosepxnocmetl 2e0MempusecKux
meil ¢ npumeHenuem Gopmyi;
BLIYUCTIAMb PACCMOSIHUSL U Yelbl 8
npocmpancmee.

B noeceonesnot orcusnu u  npu
usyueHuu opyaux npeomemos:

UCNOIb3068aNMb ceoticmea
2eoMempuiecKux Queyp onst
pewieHuss  3a0a4  NPAKMU4ecKo2o
xapakmepa u 3a0a4y U3 Opyeux
obaacmeii 3HAHUL




Bexkmopot u
Koopounamul 6

— OmnepupoBaTh Ha 6a30BOM
YPOBHE TIOHSITHEM JICKAPTOBBI

—  Onepuposamov nOHAMUAMU
0eKapmosvl KOOPOUHAMbL 8

npocmpancmee KOOPJMHATHI B MPOCTPAHCTBE; npocmpancmee, 6eKmop, Mo0yib
— HaXOAWUTb KOOPJIUHATHI BEPIIUH 8eKmMopa, paseHcmeo 6eKmopos,
Ky0a U mpsIMOYTOJIbHOTO KOOpOUHAmul 6eKmopa, y20.1
napajuiesienuneaa MedHcoy 6eKmopamu, CKaisapHoe
npouseedeHue 6eKmopos,
KOJLIUHeapHble 86eKmMopbul,

—  HAX0O0UmMb paccmosHue mexcoy
08YMs1 MOUKAMU, CYMMY
6EKMOPO8 U NPOU3BEOeHUE
8EKMOPA HA YUCTIO, Y2OJL MENHCOY
8EKMOpPAMU, CKANAPHOE
npouseedeHue, packiaovléams
8EKMOp N0 08YM
HEKOJLIUHEAPHbIM 6EKMOPAM,

— 3a0asambv NJIOCKOCHb
VpasHeHuem 8 0eKapmosou
cucmeme KOOpOUHAM;

— pewambs npocmetiuiue 3a0a4u
86€0eHUeM BEKMOPHO20 ba3uca

Hcmopus OnuceIBaTh OTIEIbHBIE IIpeocmasnsimo 6Kk1a0 8bIOAIOWUXCS
Mamemamuku BBIIAIOIINECS PE3yIbTaTHhI, Mamemamuros 8 passumue
MOJIy4YEHHBIE B XOJIC Pa3BUTHS MaAmemMamury U UHbIX HAYYHBIX
MaTEMaTHKHU KaK HayKu; obracmei,
3HATh MIPUMEPHI MaTEMaTHUYECKUX HNOHUMAMb POJIb MAMEMAMUKU 8
OTKPBITUH U UX aBTOPOB B CBSA3U C | pazeumuu Poccuu
OTEUECTBEHHOU U BCEMUPHOU
HCTOPHEN;
MMOHUMATh POJIb MATEMATHUKH B
pa3Butuu Poccun
Memoowt [IpuMeHATh U3BECTHBIE METOIbI Hcnonvzosamsb ocHoeHble Memoobl
Mamemamuku P PEIICHUU CTaHAaPTHBIX dokazamenbcmaa, nposooUums

MaTEeMaTHUYECKUX 3ajay;
3aMeuaTh U XapaKTepUu30BaTh
MaTeMaTHYeCKUE 3aKOHOMEPHOCTH
B OKpYy’Karouein
JENCTBUTEIBHOCTH;

MIPUBOJUTH IPUMEPBI
MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN B IIPUPOLE, B
TOM YHCJIE XapaKTEPU3YIOIINX
KpacoTy W COBEPIIEHCTBO
OKPY>KAOILEro MUpa u
IIPOU3BEICHNN HCKYCCTBA

00Ka3amenbCcmeo U 8bINOIHANMb
onposepaicenue;

NPUMEHAMb OCHOBHbLE MemOoObl
peuleHus MamemMamuieckux 3a0ay,
HA OCHOBE MAMEMAMuU4ecKux
3aKOHOMepHOCmell 8 Npupooe
Xapaxkmepuzoeams Kpacomy u
COBEPULEHCTNGO OKPYIHCAIOUIe20 MUPA
U npou3sseoeHUti UCKyCCmed,
NpUMEHAMb npocmeuuue
npocpamMmubie cpeocmsa u
9NEeKMPOHHO-KOMMYHUKAYUOHHDBLE




cucmembsvl npu peuteHuu
Mamemamuyeckux 3a0ay




2. Coaep:xanue yuyeOHOro npeamera «MaremaTuka»

OcHoBHasi 0a30Basi nporpaMmma
Anred6pa u HaYaJIa aHAJIU3A

[ToBTopenue. Pemienue 3amau ¢ UCMOJIB30BAHUEM CBOMCTB YHCEI U CUCTEM CUHCIICHHS,
JIETMMOCTH, J0JIEW U 4YacTel, IPOLIEHTOB, MOAYJEN yucel. Pemienue 3a1ad ¢ UCIOIb30BaHUEM
CBOMCTB CTETNECHEW M KOPHEW, MHOTOWICHOB, NPEOOpa3oBaHWN MHOTOWIECHOB U JIPOOHO-
palMOHAIBHBIX BBIPAYKECHHIA.

Pemienne 3amau ¢ MCHOJIB30BAHMEM TPayCHOM Mepbl yriia. Monaynp 4uciia U €ro
CBOICTBA.

Pemenue 3amad Ha JABIKEHHE M COBMECTHYIO pPa0OTy C IOMOIIBIO JIMHEHHBIX U
KBaJIpaTHbIX YPaBHEHHMH M MX cucTeM. PemieHue 3anay ¢ MOMOLIBIO YHMCIOBBIX HEPABEHCTB U
CUCTEM HEpPaBEHCTB C OJHOW NEPEMEHHOH, ¢ NPUMEHEHUEM H300paKEHHUsS YHCIIOBBIX
IIPOMEXKYTKOB.

Pemrenue 3a1a4 ¢ HCNOIB30BaHUEM YHCIIOBBIX (YHKIMHK U MX Tpadukos. Mcnonp3oBanue
CBOWCTB U IrpapuKOB JIMHEWHBIX U KBaJAPaTUYHBIX (YHKLUH, 0OpaTHON MPONOPILMOHATIBHOCTH U

byukun Yy = \/; . 'paduyeckoe perieHne ypaBHEHUI 1 HEPABEHCTB.

TpuronomeTprueckasi OKpyXHOCTb, paduannas mepa yena. CHHYC, KOCHHYC, TaHTEHC,
KOMaHeeHc TIPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO U CIEICTBHS U3
Hero. 3HavyeHus TpuronoMerpuueckux Gynkuuii as yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

,E, E,E, z pan). Dopmynvt CrodCEHUs MPULOHOMEMPUYECKUX —DYHKYUU, Dopmybl
6 4 3 2
npugedeHus, Gopmynvl 080UHO20 apeyMeHmd. .
Hynu ¢yHKOMHA, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOonbpmiee u
HanMeHbIee 3HaueHne GyHkun. [leprnonnyeckne pyHkunu. YeTHOCTh M HEYETHOCTH (DYHKIIWH.
Cnoorcnvie pynkyuu.

Tpuronomerpuueckue  QyHKUIUU y=C0SX,y=SinNX,y=1tgX.  @Dyuxyusny = Ctgx.

CBoiicTBa U rpadUKH TPUTOHOMETPUUYECKUX (QYHKLIUH.

ApKKOCUHYC, apKCHUHYC, AapKTaHTeHC 4ucna. Apkkomaneenc uwucna. llpocreimme
TPUTOHOMETPUUECKHUE ypaBHEHUS. PellleHne TpUroHoMeTpu4ecKux ypaBHEHUH.

Obpamuvie mpueoHomempuueckue @yukyuy, ux ceoucmea u epaguxu. Pewenue
npocmeuuux mpu2oHOMempu4ecKux HepaseHcma.

CreneHb C JACHCTBUTENBHBIM IIOKa3aTelieM, CBOMCTBa cTeneHu. lIpocteimume
MoKa3aTeNIbHbIC YpaBHEHUS U HepaBeHCTBA. [TokazaTenbHas GyHKIIUS U €€ CBOMCTBA U TpaduK.

Jlorapugm uymcna, cBoiictBa jorapudma. Jecstuuneiii gorapudm. Yucno e
Hamypanvnwiii Jnozapugm. [IpeobpazoBanue JorapuMUIECKUX BBIPAXKEHHUII.



Jlorapudmuueckue ypaBHeHHs W HepaBeHCTBa. Jlorapudmudeckas GyHKIHMS U €€ CBOHCTBA U
rpadux.

Crenennas ¢yHKIMS U ee CBOMcTBA U rpaduk. ppalnoHaibHbIe ypaBHEHHUS.
Memoo unmepsanos 0ns peuieHus HepageHCcma.

IIpeobpazosanus epagurxos Gynkyul: cosue 60016 KOOPOUHAMHBIX OCel, pACMAdCeHUe U
colcamue, OmpagiceHue OMHOCUMENbHO KOOPOUHammuwix ocell. I paguueckue memoowvl peuieHus
VpasHeHuil u HepagseHcms. Pewenue ypasnenuti u HepaseHcms, co0epiIcaujux nePemMeHHyo noo
3HAKOM MOOYJIA.

Cucmembl nokazamenvbHbIxX, 102apUPGMULECKUX U UPPAYUOHATbHBIX YpasHeHull. CucmeMmbl
NOKA3AMEeNbHbIX, 102APUPMULECKUX HePABEHCMS.

Bszaumno obpamuvie pynxyuu. I paguxu e3aummno oopammuvix yHkyuil.
Vpasnenus, cucmemul ypasHenuil ¢ napamempom.

[TpousBonnas ¢pynknuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. I'eomerpudeckuii u
dusnyeckuii  cMbicn  Tipou3BojHOW. [Ipom3BomHbIe 3neMeHTapHBIX GyHKUWH. [Ipasuna
oughghepenyuposanusi.

Bmopas npouszeoonas, ee ceomempuyieckuti u QuzuyecKutl CMuicIl.

[TonsiTre o HempepbIBHBIX (GYHKIMAX. TOUKM 3KCTpeMyma (MakCUMymMa U MUHUMYMA).
UccnenoBanue aneMeHTapHBIX (YHKIMA HAa TOYKH IKCTpEeMyMa, HauOOJbIIee M HauMEHbIIEe
3HaYeHHE C T[IOMOINBI0 TPOU3BOAHOW. [locmpoenue ecpaghuxkos Gyukyui ¢ noMowbo
npouseoonsix. Ilpumenenue npoussooHol npu peueHuu 3a0ad.

[TepBooOpasnas. Ilepsoobpasznvie snemenmapmnvix ynxyui. Ilnowads KpueonuHeuHou
mpaneyuu. Qopmyna Hotomona-Jletionuya. Onpedenennviii unmeepan. Beiuucienue niowaoei
RIOCKUX (huzyp u 06vemos mes 8paujetusi ¢ NOMOUWbIO UHMeSpad.

I'eomerpus

IToBropenue Pemienue 3a1au ¢ mpuMeHEHUEM CBOWCTB (UIyp Ha IUIOCKOCTH. 3a7aydl Ha
JIOKa3aTeIbCTBO M IIOCTPOCHHE KOHTpIpuMepoB. lcmonp3oBanue B 3agayax IPOCTEHUILIMX
JOTUYECKUX IpaBui. PelleHne 3amady ¢  HCIOIB30BAHMEM TEOPEM O TPEYrOJbHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYTrOJIbHUKAMHU.
Pemenue 3amau ¢ ucnosnb30BaHuEM (aKTOB, CBA3AHHBIX C OKPYXHOCTAMHU. Pemienue 3amay Ha
U3MEpPEHUs] Ha IIJIOCKOCTH, BBIYMCIIEHWE JJUH M IUIowmane. Pewenue 3a0au ¢ nomowvio
6EKMOPO8 U KOOPOUHAM.

Harmsgaas crepeomerpus. Ourypsl u ux u3o0pakeHus: (KyO, mupamuaa, Tpu3Ma).
Ocnognvie nonssmus cmepeomempuu u ux ceoticmsea. CeueHust Kyda u Terpaspa.

Touka, mpsiMasi ¥ IOCKOCTh B MIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIICJICTBHS U3
HUX. B3aummHOE pacronokeHue MNpsSMBIX M IUIOCKOCTeW B mpocTpaHcTBe. [lapamienbHOCTH



MPSIMBIX M TUIOCKOCTEHN B MpOCTpaHCTBE. M300paskeHre MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYP
Ha MJIOCKOCTH.

Paccrosinust Mexay ¢urypamu B mpoCTPaHCTBE.
Vel B npoctpaHcTse. [lepneHauKymsIpHOCTb NPSAMBIX U IIOCKOCTEH.

[Ipoekmuss ¢urypsl Ha TIOCKOCTh. IIpU3HAKM TEPHEHIUKYISIPHOCTH TPSMBIX U
IJIOCKOCTEN B mpocTpaHcTBe. Teopema o Tpex NneprneHIuKyspax.

Mpnuororpannuku. Ilapamnenenunen. CpoiicTBa NPSAMOYIOJBHOIO IapajuleenUIeaa.
Teopema Iludaropa B mpocrpanctBe. llpusma u nupamupa. llpaBunpHas nupamuaa u
npaBwibHas npusma. [Ipsmas nupamuga. D1eMeHThI IPU3MbIL U TUPAMU/IBL.

Tena Bpamenus: UuWIMHIP, KOHyC, chepa u map. OCHOBHBIC CBOHCTBA MPSIMOTO
KpYroBOT'O LMJIMH/IPA, IPSMOTO KPYTOBOT0 KOHYca. M300pakeHre Tel BpallleHus Ha TIOCKOCTH.

IIpeocmasnenue 06 yceuenHOM KOHyce, CeyeHUsl KOHYca (napaiiieibHoe OCHOBAHUIO U
npoxoosuee uepe3 BepUlUHy), CedeHusi YUIUHOpa (napaiieibHo U NepneHOUK)JIsAPHO OCU),
ceyenust wapa. Pazeepmra yununopa u konyca.

Ilpocmetiwue KomMOUHAYUU MHO20SDAHHUKO8 U Mel 8pawjeHus mexcoy coOol.
Brrurcnenue 3eMeHTOB MTPOCTPAHCTBEHHBIX (puryp (pedpa, TuaroHaim, yribl).

[Inomane MOBEpXHOCTH MNPAaBWIBHOW IHpaMUAbl M OpsMoi mnpusMmel. [lnomans
IIOBEPXHOCTH IIPSAMOTO KPYrOBOTO HUIMHAPA, IPAMOT0 KPyrOBOIO KOHYCa U 111apa.

[Tonsitue 06 o6beme. OOBEM MUPAMUJIBI U KOHYCA, TPU3MBI U IinHApa. O0beM mapa.

Ilooo6Hvle mena 6 npocmpancmee. COOTHOIICHUSI MEXAY TUIOMIAIIMU TOBEPXHOCTEH U
00BbeEMaMHU MTOJO0HBIX TEJI.

Heudicenuss 6 npocmpancmee: NapauiieibHblll. NePeHOC, YEHMPATbHAs CUMMEMPUs.,
cummempusi OmuocumenvbHo niockocmu, nogopom. Ceoticmea Oeudcenuti. Ilpumenenue
O0BUINCEHUTI NPU PeueHUU 3a0ai.

BexTopsl u xoopauHatel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCIIO0, Yroll Mexay BekTopaMu. KolmmHeapHble W KOMIUIaHapHbIE BEKTOpBL. CkanspHoe
npoussedeHue eekmopos. Teopema o0 paznodxiceHuu 6eKmopa no mpem HeKOMNIAHAPHBIM
sexmopam. Ckansipnoe npouszgedeHue 8eKmopos 6 Koopournamax. lIpumenenue 6ekmopos npu
peuieHul 3a0a4 Ha HAX0HCOeHUue pacCmosanuil, OJIUH, NAowaoel U 0O6vbeMO8.

VYpaenenue nnockocmu 6 npocmpancmse. Ypasnenue cghepvl 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCMOSHUS MENCOY MOYKAMU 8 NPOCMPAHCmEe.

BeposiTHOCTB U cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU

HOBTOpCHI/IC. Pemenue 3amady Ha TaOJIUYHOE H rpa(pnqecxoe NpeACTABJICHUC NAaHHBIX.
Hcnons30BaHne CBOWCTB H XapPaKTCPUCTHUK YHNCIOBBIX Ha60pOBZ CpCOHUX, HaMOOJIBIIEr0 M



HAMMEHBIIIETO 3HAYCHHUS, pa3Maxa, ducnepcuu. Pewenue 3adau na onpedenenue uacmomsvl u
sepoamuocmu  cobvimuil. Buvluucienue eepoamuocmeu 6 OnbIMAxX ¢ PABHOBO3IMONCHLIMU
anemenmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuku. Pewenue 3a0au
Ha BbIYUCIEHUEe BEPOSIMHOCMEL HEe3ABUCUMBIX COObIMULL, NpUMeHeHUe @OOPMYIbl CLOHCEHUs
seposimuocmell. Pewenue 3aoau ¢ npumenenuem ouacpamm Jiinepa, Oepesa 8eposimHocmel,
Gdopmynvl bepuynnu.

Ycnosnas eeposmnocmyo. Ilpasuno ymmoowcenus eeposmmuocmeti. Popmyaa noaHoU
8ePOSIMHOCMUL.

Huckpemnvie cnyuatinvie @eauyunvl U pacnpedenenus. Hezasucumvie cnyuaiimvie
senuyunsl. Pacnpedenenue cymmol u npouzge0enuuss He3asUCUMbIX CIYYAUHBIX GETUUUH.

Mamemamuueckoe oocudanue u OUCnepcus CiyyarHou eeauduHvl. Mamemamuueckoe
oJcuoanue u OUcCnepcus CymMmvl CIYY4auHuIX eenuduH. I eomempuueckoe pacnpeoeienue.
bunomuanvnoe pacnpeoenenue u e2o ceoticmaa.

Henpepuviguvie cayuauinvie eenuuunvl. I[lonamue o0 niomuHocmu  8epoAMHOCHU.
Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedenenue, e2o napamempbl.

Ionamue o nopmanvhom pacnpedenenuu. Ilapamempvi HOPMATLHO2O PACHPEOENEHUsL.
Ipumepvl ciyuaunvlx 8eiuyuH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PeuHOoCmb usmepenull,
PpOCm uenosexa).

Hepasencmeo Yebviwesa. Teopema bepnynnu. 3axon oOonvuiux uducen. Bvlibopoumsiii
Memoo usmepeHus geposmuocmet. Ponv 3axona bonvuiux yucen 6 Hayke, npupode u obwecmae.

Kosapuayusi 08yx cayuaiineix eenuyun. I[lowamue o Kkosgpuyuenme Koppersiyuu.
Cosmecmuvie HAOII0O0eHUs 08YX CIYYAUHbBIX 8elUdUH. Boibopounuiii koaghguyuenm xoppensayuu.



3. TemaTn4yeckoe NJIAHMPOBAaHME C YKa3aHHEM KOJHMYeCTBA YacoB,

OTBOJAMMBIX HA OCBOCHHE KAKA0H TeMbI

10 kiacc (aareépa)

Ne Pa3znes, Tema ypoka KounvecTBo
ypoka 4acoB
1-3 Peuienne 3aa4 Ha NoBTOpeHUe Kypca ajaredpbl 7-9 3
KJIACcCOB
4 Bxopmnas nuarnoctuueckas pabota 1

I'nama . I[eﬁCTBHTeﬂbHLIe yucjaa. CTeneHn ¢ JeHCTBUTEIbHBIM MMOKAa3aTeJIeM

(10 yacoB)
5 PanmonansHele yncia 1
6 beckoneuHo yObIBarolias reoMeTprUIecKasi Iporpeccust
7 JlericTBUTENBHBIC YMCTIA 1
8-9 ApudpmeTnueckuili KOpeHb HaTypalbHON CTENEHU 2

10-11 | Crenenb ¢ palOHANIBHBIM MOKa3aTelleM 2
12 CreneHs ¢ JeCTBUTENBHBIM ITOKA3aTeIeEM 1
13 CrerneHb ¢ 1eHCTBUTENBHBIM OKa3aTeIEM 1
14 Koumponvnas paboma Ne 1 1

I'nasa Il. Crenennas ¢pynkuus (9 yacon)

15-16 | CrenenHas QpyHKIUS, €€ CBOMCTBA U rpaduk 2
17 B3aumno o6pathbie pyHkiun. CroxHas QyHKIUs 1
18 JpoOHo-nuuelHast GyHKIHSA 1
19 PaBHOCWIIbHBIE YpaBHEHMSI U HEPABEHCTBA 1

20-21 | UppaunoHaibHble YpaBHEHUS 2
22 HppanmonanbHble HEpaBeHCTBA 1
23 Koumponvnas paboma Ne 2 1

I'nasa I11. Iloka3arenbHast pyHkuus (8 yacon)

24-25 | IlokasarenbHas (QyHKIINSA, €€ CBOWCTBA U rpaduk 2

26-27 | Iloka3zarenbHBICYpaBHEHUS 2

28-29 | Iloka3aTellbHBIC HEpAaBEHCTBA 2




30 CucreMsbl IOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB 1
31 Koumponvnas paboma Ne 3 1
I'nasa V. Jlorapudpmuueckas pynkuus (11 yacon)
32 Jlorapudmsr 1
33-34 | CaoiicTBa j10rapugmon
35 Hecartuunble u HaTypaybHbIe Jorapudmel. Popmyna nepexoaa 1
36-37 | Jlorapudmuyeckas GpyHKIus, ee CBOMCTBA U TpaduK 2
38-39 | Jlorapudmudeckue ypaBHEHUS 2
40-41 | Jlorapudmuueckne HepaBEeHCTBA 2
42 Konmponvnas paboma Ne 4 1
I'naBa V. Tpuronomerpuueckue gopmy.bl (15 yacon)
43 Panuannas mepa yria. [loBopoT Touku BOKpyr Havana 1
KOOpAWHAT
44 Onpenenenue cuHyca, KOCUHyca ¥ TaHI'€HCA yria 1
45 3HAKU CHHYCa, KOCUHYCA U TAaHT'€HCa yIJia 1
46 3aBUCUMOCTb MEX/1Y CUHYCOM, KOCUHYCOM M TaHT'€HCOM 1
OJIHOTO U TOTO K€ yrja
47-48 | TpuroHOMeTpUUYECKHE TOXKICCTBA 2
49 CuHyC, KOCHHYC U TaHT€HC YIJIOB AU -A 1
50 DOopMYITBI CITOXKECHUS 1
51-52 | Cunyc, KOCHHYC ¥ TaHTEHC JIBOWHOTO M TTOJIOBUHHOTO yTiia 2
53-54 | ®opmynbl IpUBeIEHUS 2
55-56 | Cymma u pazHocTh cMHYycOB. CyMMa M pa3HOCTh KOCUHYCOB 2
57 Koumponvnas paboma Ne 5 1
I'naBa VII. Tpuronomerpuyeckue ypasHenus (10 yacon)
58 YpaBHeHue COS X=a 1
59 VYpaBHeHue Sinx=a 1
60 YpaeHenue tgx=a 1
61 YpaBHeHuUs, cBOASIIMECA K KBaIPaTHBIM 1
62 YpaBHEHUS, OTHOPOAHBIE OTHOCUTEIBHO SINXUCOSX 1




63 Pemenue ypaBHeHHI METOI0M 3aMEHBI HEU3BECTHOTO 1
64 Pemenue ypaBHeHUI METOOM Pa3JIOKEHUSI HA MHOKUTEIU 1
65-66 | PaznuuHble npueMbl pelIEHUs] TPUTOHOMETPUUECKUX 2
YpaBHEHUN
67 Koumponvnas paboma Ne 6 1
68 Pemenue 3amay Ha moBTOpEHNE 1
10 xaace (reomerpus)
Ne Paspnen, Tema ypoka KoanuecrBo
ypoka 4acoB
AKCHOMBI CTEpPeOMETPUM U UX CJIeCTBHS. (5 4acoB)
1 [Ipenmer crepeomeTpun. AKCHOMBI CTEPEOMETPUU 1
2 Hekotopsle cnencTBus u3 akCuom 1
3-5 Pemienue 3a1a4 Ha IPUMEHEHUE aKCUOM U UX CIIEACTBUH. 3
IMapajieabHOCTh NPSAMBIX U MJI0CKOCTEl (19 YacoB)
6 [TapannenbHble npsMble B pocTpaHcTBe. [lapamienbHOCTb 1
TPEX MPSAMBIX
7 [TapannenbHOCTh NPSAMOM U TIOCKOCTH 1
8-10 | [ToBTOpEHUE TeopuH, pelIeHe 3aJau Ha MapaiieIbHOCTh 3
IIPSIMOM U TNIOCKOCTH.
11 CkpeuuBatoniyecs npsimpie. [Ipu3Hak cKpemyBaromuxcs 1
TIPSIMBIX
12 VYTIBl ¢ COHAINIPaBIEHHBIMU CTOPOHAMH. YTOJI MEXY IPSIMBIMU 1
13-14 | IloBTOpEHHE TEOPHHU, PELICHUE 3a/1a4. 2
15 Konmponvnas paboma Nel 1
16-17 | IlapannensHble mIockocTH. [Ipu3Hak mapanienbHOCTH ABYX 2
IIJIOCKOCTEM.
CBolicTBa mapayIeNIbHBIX INIOCKOCTEN
18 Terparip 1
19 [Tapannenenumnen. CBolicTBa rpaHeil M TUaroHaIeH 1
napajuiefienuneaa
20-21 | 3agaum HA IOCTPOCHUE CCUCHUH 2
22-23 | IloBTOpEHUE TEOPHH, PELICHNE 3a1ay. 2




24 Koumponvnas paboma Ne 2. 1
IlepneHAMKYJIAPHOCTH NPSAMBIX U IUI0CKOCcTell (20 yacoB)
25 [IepnenqukynspHsle IpsMbIE B IpocTpaHcTBe. [lapaensable 1
npsiMble, IEPIEHINKYIISPHBIE K MJIOCKOCTH
26 [Ipu3Hak neprneHMKyJIIpHOCTH MPSIMON U TUIOCKOCTH 1
27 Teopema o npsIMOiA, TEPIIEHIUKYISIPHON K TNIOCKOCTH 1
28-30 | Pemenue 3a1a4 Ha NEPIEHIUKYJISIPHOCTD NIPSIMON U 3
TUTOCKOCTH.
31 Paccrosinue ot Touku 110 mockoctu. Teopema o TpEx 1
MEePIIEeHIUKYIIpax
32 Y101 MeXIy IPSIMOU U TNIOCKOCTBIO 1
33-36 | [loBTOpEeHuUE Teopuu, perieHue 3a1a4 Ha MPUMEHEHHE TEOPEMBI 4
0 TPEX MEPIECHAUKYIAPaXx.
37 JIByrpaHHbIi yrou 1
38 [Ipu3Hak neprneHIuKyIIpHOCTH ABYX MIIOCKOCTEN 1
39-41 | [IpssMOyToNbHBIN Napaslieenue 3
42-43 | [loBTOpEHUE TEOPUH, PEIICHHE 3a/ad. 2
44 Konmponvnas paboma Ne 3. 1
Muororpannuku (12 yacoB)
45 IlonsTHIE MHOTOTpAaHHHUKA 1
46-48 | IIpuszma. Ilnomaas MOBEpXHOCTU MPU3MBI 3
49 IInpamnpa. IIpaBunbHas nupamuia 1
50-52 | IlpaBuibHas TUpaMuIa 3
53 VYceuennas nupamuaa. [lnomanb moBepxXHOCTH YCEUEHHOM 1
TTUPAMUIBI
54-55 | CummMmerpust B npocTpaHcTBe. [loHATHE TpaBUIBHOTO 2
MHOTOTpaHHHKA. DJIEMEHTBl CAMMETPUH TPAaBUIIBHBIX
MHOTOTPaHHHUKOB.
56 Koumponvnas paboma Ne 4 1
BekTopsbl B npocTpancTBe (6 4acoB)
S7 [TonsiTne BekTOpa. PaBeHCTBO BEKTOPOB 1
58 CrnoxeHue 1 BblYMTaHue BeKTOpoB. CyMMa HECKOJIBKUX 1

BEKTOPOB




59 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
60 KomMinanapHble BEKTOPBI 1
61 Pa3noxxenue BekTopa 1o TpéM HEKOMITJIaHAPHBIM BEKTOpam 1
62 Konmponvnas paboma Ne 5 1
63-68 | MToroBoe nmoBTOpeHuE 6
11 knacce
MaremaTuka
Ne Pa3znes, Tema ypoka Kouunuec
ypoka TBO
4acoB
Tpuronomerpuyeckue pyHKIUH 18
1-2 O6J1acTh onpeieeH!s] U MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX PYHKIIMH 2
3-5 YeTHOCTh, HEYETHOCTD, IEPUOJMYHOCTh TPUTOHOMETPHUECKUX (YHKITHM 3
6-8 OyHKIHS Y=COSX, ee CBOMCTBA U Irpaduk 3
130 net co nua poxaenus U.M.Bunorpanosa™
9-11 | dyukuus y=sinX, ee cBoiicTBa u rpaduk 3
12-14 | CgoticTBa 1 rpaduk GyHKuui y=tgX u Yy=Ctgx 3
15 OO6paTtHbIle TPUTOHOMETpUYECKUE QYHKIHH 1
16-17 | Ypoku 06001meHus 2
JHenb UnTEepHeTa B Poccun™
18 Koumponvnas paboma Ne | 1
[nausap, KOHYC, map 13
19-22 | IlumHap 4
[Tonstue nunuuapa. [lnomaae NOBEpXHOCTH HMIMHAPA
23-25 | Konyc 3
ITonsTue KoHyca. [liomans NOBEPXHOCTH KOHYCA. Y CEYEHHBINM KOHYC
26-30 | Cdepa 5
Cdepa n map. YpaBHeHue cepsl. BzanMHoe pacnosioxkenne cepsl U MIOCKOCTH.
Kacarenbnas ninockocts k chepe. [Inomans chepsr.
100-neTtue co aus poxaeHus akajaemuka Poccuiickoil akagemun oOpa3oBaHUs
Opnanuesa [Tropest MyukaeBuua™
BceMupHbIi JeHb MaTeMaTHKN ™
31 | Kommponvuas paboma Ne 2 1
IIpon3BoaHasi M ee reOMETPHYECCKHI CMBICI 18
32 [Tpenen nocnenoarensHoctu. [Ipenen Gpynkumm 1
33 HenpepbiBHOCTD QyHKIIH 1
34-35 | OnpeneneHue MpoU3BOAHON 2
Bceemupnsiii Jlenp Hayku™
36-38 | IIpaBuia nuddepennupoBanus 3
39-40 | IlpomsBogHast cTeneHHOW QYHKIINN 2
41-43 | Ilpou3sBo/iHAs! 27I€MEHTAPHBIX (PYHKITHI 3
44-46 | I'eoMeTpUYECKHI CMBICI TPOU3BOIHOM 3
47-48 | Ypoku 0000meHHs 2




49 Koumponvnas paboma Ne 3 1
IlpuMeHeHe MPOM3BOIHOM K HCCJIETOBAHNI0 QYHKIMH 13
50-51 | Bospacranue u yObiBaHUE QYHKIIMH 2
52-53 | DxcTpeMymbl QYHKIIUN 2
54-56 | HaubGonpliee 1 HauMeHbIlIee 3HaYeHHE (PYHKIUU 3
o7 [Tpon3BoHAs BTOPOTO MOPSAIKA, BHITYKIOCTh M TOYKU IIepernda 1
58-59 | Iloctpoenue rpaduxkoB pyHKUIUN 2
60-61 | Ypok obo0mmeHus 2
62 Konmponvnas paboma No 4 1
O0bembl T 15
63-64 | O0beM NMPSAMOYTOJBLHOI0 MapaJIejienuiena 2
[Torsitre o6beMa. OOBEM MPSIMOYTOIBLHOTO MApaAJIICIICITUTICA.
65-67 | O0BbemM MpsAMOii MPU3MbI U HHJIMH/IPA 3
O0Bem npsiMoii mpu3Mbl. O0BEM ITMITHHAPA
68-71 | O0beM HAKJIOHHOI MPU3MbI, MHPAMUIBLI M KOHYCA 4
Brruncnenne o6beMa Tena ¢ MOMOIIBIO OfpeieIeHHOro uHTerpaina. O0bem
HaKJIOHHOM npu3Mbl. O0beM nupamuabsl. O0BEM KOHYCA.
72-76 | O0bem mapa u mwiomaab chepsl 5
O6bem mapa. [lnomans chepsl
77 | Konmponavuas paboma No 5 1
IlepBooOpa3Has M HHTErpaJsa 10
78-79 | IlepBooOpasHas 2
80-81 | IIpaBuia HaXOXKIEHUS ITEPBOOOPA3HBIX 2
82-83 | Ilmomane KpuBOJIMHEHHOW Tpanenuu. MIHTerpai u ero BEIYHCICHHE 2
84 [IpuMeHeHre HHTErpaJIoB I pelieHusT (GU3NISCKUX 3a1a9 1
85 Ypok 00001IeHHS 1
86 Koumponvnas paboma Ne 6 1
BekTopbl B npocTpaHcTBe 6
87 | [lonsTHE BEKTOpPa B MPOCTPAHCTBE 1
IlonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB
88-89 | Cnoxenne u BHIYMTAHNE BEKTOPOB. Y MHOKEHHE BEKTOPa HA Y CJIO 2
CrnoxeHne 1 BelYATaHHE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB. Y MHOKECHHUE
BEKTOpa Ha YUCIIO0
90-91 | KomniianapHbie BEKTOPbI 2
Komnnanaphsie BekTopsl. [IpaBuio napamnenenunena. Paznoxenue BekTopa mno
TpeM HEeKOMIUTAHAPHBIM BEKTOpaM
92 | Kommponvnas paboma Ne 7 1
Meton koopauHAaT B IpocTpaHcTBe. [ BHKEeHHA 10
93-95 | KoopauHaThl TOYKH M KOOPAMHATHI BEKTOPa 3
[IpsmMoyronbHas crucTeMa KOOPJMHAT B IpocTpaHcTBe. KoopanHaThl BEKTOPA.
CBs13b MeX/1y KOOpAMHATAMM BEKTOPOB U KOOpAWHATaMu Touek. [Ipocreiimme
3aJ]auu B KOOpJMHATaX. Y paBHEHUE cephl
96-99 | CkassipHoe npon3BeaeHNe BEKTOPOB 4
VYron mexay Bekropamu. CKalIsipHOE MTPOU3BEICHAE BEKTOPOB. Brrunciene
YTJIOB MEXIY IPSIMBIMU U IJIOCKOCTSIMU
Henens maremaTukun™
100- | JIBuskeHust 2
101 | LenrpanpHas cumMmeTpusi. OceBasi CHMMETpHS. 3epKajbHAst CHMMETPHSL.

ITapajutenpHBIN IEPEHOC




102 | Koumponvuas paboma Ne 8 1
KomOunaropuka 9
103 | IIpaBuiio mpousBeaeHus. Pa3MenieHns ¢ mOBTOPEHUSIMH 1
104- | [TepecTaHOBKH 2
105
106 | Pa3mernienus 6e3 MOBTOPEHHUIA 1
107- | Coueranus 6e3 noBTopenuit u 6mHomM Herotona 3
109
110 | Ypoxk o6o0meHus 1
111 | Koumponavuas paboma No 9 1
JJieMeHTHhI TeOPUH BEPOSITHOCTEH 7
112- | BeposTHOCTH COOBITHS 2
113
114- | CnoxeHue BEpOSATHOCTEN 2
115
116 | BeposTHOCTH MPOU3BEACHUS HE3aBHCHMBIX COOBITHIA 1
117 | Ypoxk 060061eHms 1
118 | Koumponvnas paboma Ne 10 1
119- | UtoroBoe nmoBTOpEeHNE 18
134

*O6pazoBarenbHble co6bITHS U3 PaGoueii mporpamMms BocruTanus MOY «Peuxanosckas COL»
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