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Pabouas mporpamma nmo maremMaTHKe OpUEHTHUpoBaHa Ha ydamuxcs 10-11 kmaccoB u
pa3paboTaHa Ha OCHOBE CIEAYIOIIUX JOKYMEHTOB:
1.®enepanpHbIi rocy1apcTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEAHETO OOIIEro
obpaszoBanus ([Ipukaz Munoopuayku Poccun ot 17.05.2012 N 413,8 pen. ot
29.06.2017)
2. OcHoBHas1 00pa3oBaTeabHas Mporpamma cpeinero obuiero oopazopanuss MbOY
«IIkomna 132»
3. YueOHO-MeTOAMUECKH I KOMIUIEKC:
1.-A.T. MopaxkoBuu u 1ip., Anredpa 1 Hayana MmaTemMaTudeckoro ananuza. 10 — 11
KJIACChI: YacTh 2 3aJlauHUK 0a30Boro ypoBHs / M.: Muemo3una, 2019
2.- JI1.C. Artanacsn, I'eometpus 10 - 11 kinaccst M: Ilpocsemenue 2013 r
3.11 xnacc: - A. T'. Mopnkosuy, [1. B. CemenoB. Anre6pa u Hauajia MaTeMaTHYECKOTO
ananmu3a. 10 — 11 knaceel: yacTh 1 yueOHuk 6azoBoro ypoBHs / M.: Muemo3una, 2019
4.-A.T'. MopnkoBuy u 1p., AiareOpa u Havyajla MareMaTudeckoro anainusa. 10 — 11
KJIACChI: YacTh 2 3aJlauHuK 0a30Boro ypoBHs / M.: MuemosuHna, 2019
5.- JI.C. Aranacsn, 'eometpus 10 - 11 xnaccest M: [Ipocsemenne 2013 1
[Iporpammoii OTBOAMTCS Ha H3yuye€HHWE MareMaTuku 345 YacoB, KOTOpHIE

pacnpeieNIeHbI 10 KjaccaM CeayoumuM o0pazoM:

10 xmacc — 175 gacoB, 5 4acoB B HEEIIO;

11 xmacc — 170 yacoB, 5 yacoB B HENEIO;

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS YYEBHOI'O ITPEJIMETA

JInuHOCTHBIE Pe3yJIbTAThI HOJTKHBI OTPAXKATH:
I. 1) poccuiicKkyr0 TpaKJaHCKYK) HJIEHTHYHOCTb, NATPUOTHU3M, YBAKEHUE K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PoauwHON, TOpIOCTH 3a CBOM Kpau, CBOIO
Ponuny, mponuioe m HacTosiniee MHOTOHALMOHAIBHOrTO Hapoja Poccuu, yBaxeHue
TOCYJapCTBEHHBIX CUMBOJIOB (repO, ¢uiar, TuMH);

2) rpaxXAaHCKyI0 MO3ULHUI0 KaK aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUKCKOTO
00IIIeCTBa, OCO3HAIOLIETO CBOU KOHCTUTYIIMOHHBIE TIpaBa U 00S3aHHOCTH, YBAXKAIOIIETO
3aKOH ¥ TIPABOMOPSAOK, OOJAAAroNIero YyBCTBOM COOCTBEHHOTO JIOCTOWHCTBA,
OCO3HAHHO TMPUHUMAIONIIETO TPAJAUIMOHHBIE HAllMOHAIBHBIE W OOIIEYETOBEUECKUE
TYMaHUCTUYECKUE U IEMOKPATUUYECKUE IEHHOCTH;

3) FOTOBHOCTH K cITyKeHUI0 OTE4YeCTBY, €ro 3aluTe;

4) chopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKHM M OOIIECTBEHHOW MpPAKTHKWA, OCHOBAaHHOIO Ha JUAjore
KyJbTYyp, @ TaKKe pa3nyHbIX (OpPM OOILECTBEHHOIO CO3HAHHUS, OCO3HAHUE CBOETO
MecCTa B MOJIUKYJIBTYPHOM MUPE;

5) chopMuPOBaHHOCTH OCHOB CAMOPA3BUTHUSI U CAMOBOCIIUTAHUS B COOTBETCTBUU C
0O0IIeYeIOBEYECKUMHU TICHHOCTAMH U HJea’aMHu TPaKJAHCKOTO OOIIeCTBa; TOTOBHOCTh
1 CIOCOOHOCTh K CaMOCTOSATEIILHOM, TBOPUECKON U OTBETCTBEHHOM JIESITEILHOCTH;

6) TonepaHTHOE CO3HAHWE U MOBEACHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCThH U
CIOCOOHOCTh BECTH AUAJOT C JPYTUMU JIIOJIbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAHUS,
HaxoJIUTh OOIIME 1eJIU U COTPYIHHYATh JJIsi MX JOCTHXKEHHS, CHOCOOHOCTH
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MPOTUBOCTOSITh UJIC0JIOTU U HIKCTPEMU3MA, HallMOHAU3Ma, KceHopoouu,
JTUCKPUMHUHAIMA TIO0  COIMAJbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MPU3HAKaM U IPYTUM HEraTUBHBIM COLIUANIbHBIM SIBJICHUSIM;

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, ACThbMHU MIIQJIIETO BO3pacTa,
B3POCIBIMU B 00pa30BaTelIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIE0BATEIBCKOM,
MIPOCKTHOMN U JPYTUX BUJAX JAEATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHME U MOBEJICHHWE HAa OCHOBE YCBOCHUS OOIIEUETOBEYECKHUX
LICHHOCTEM;

9) rOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPa30BaHMIO, HA
MPOTSHKEHUU BCEW JKU3HM; CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIIENTHOM podeccnoHanbHON U 001IeCTBEHHOM e TeITbHOCTH;

10) screTnyeckoe OTHOIICHHE K MHUPY, BKJIIOYas AICTETUKY ObITa, HAY4YHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH;

11) npuHATHE U peaTu3aluio EHHOCTEH 3I0pOBOro U 0e30macHOro 00pas3a >KU3HH,
NOTpeOHOCTU B (PUBMYECKOM CaMOCOBEPIICHCTBOBAHWUHU, 3aHATHUAX CIIOPTHUBHO-
037I0POBUTEIIBHOM  JCSATEIBbHOCTHIO, HENPUATHE BPEAHBIX IPUBBIUCK: KypEHWUS,
ynoTpeOeHUs aJIKOTOJIsI, HAPKOTHUKOB,;

12) 6epexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY H
MICUXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIOACH, YMEHUE
OKa3bIBaTh MIEPBYIO MIOMOIIIb;

13) oco3nanHbI BbIOOp Oyaymiedl npodeccud M BO3MOXHOCTEH peanu3aiuu
COOCTBEHHBIX XU3HEHHBIX IJIAHOB; OTHOIIEHHE K MPO(ecCHOHATBHOU NesATEIbHOCTU
KaK BO3MOXHOCTH YYacCTHSl B PEIICHUU JIMYHBIX, OOIECTBEHHBIX, TOCYJapPCTBEHHBIX,
OOIIEHAITMOHAIIBHBIX MPOOIIEM;

14) chopMHPOBAHHOCTH HKOJOTHYECKOTO MBIIUICHUS, TMOHUMAHUS BIUSHUS
COI[MATIbHO-?KOHOMUYECKUX IIPOLIECCOB HA COCTOSHHUE MPUPOJHOW M COLUATIBbHOU
Cpelibl; IPUOOPETEHNE OMBITA SKOJIOTO-HAIPABICHHOMN A TEIbHOCTH;

15) OTBETCTBEHHOE OTHOUIEHHWE K CO3JAaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATHS IEHHOCTEN CEMEMHOMN KU3HMU.

II.  JIudHOCTHBIE  pe3yJbTaThl  OCBOCHMS  AJaNTUPOBAHHON  OCHOBHOM
o0pa3oBaTeIbHON MPOTPAMMBI TOJKHBI OTPaXKaTh:

1) mutst TIyXuX, cI1adOoCHBIIIANTUX, TO3JHOOTIOXIINX 00YyYarOIINXCs:

CIIOCOOHOCTh K COIMATBHOM aianTalud W WHTETPAllii B OOIIECTBE, B TOM YHUCIIE
MIpU pean3aluy BO3MOXHOCTEH KOMMYHUKAIIUA HA OCHOBE CIIOBECHOM peur (BKIHOYas
YCTHYI0O KOMMYHHUKAIIMIO), a TaKXke, NpH JKEJIaHHH, KOMMYHHUKAI[MM Ha OCHOBE
KECTOBOM peyH C JIMIIAMU, UMEIOIIIMMU HApPYIICHUS CIyXa;

2) nns 00y4aroImKXcs ¢ HapYIIEHUSIMU OMIOPHO-/IBUTAaTEIIbHOTO anmnapara:

BJIaJICHUE HABBIKAMH MPOCTPAHCTBEHHOM U COIMATbHO-OBITOBOM OPUEHTUPOBKHU;

YMEHHUE CaMOCTOSITEILHO U 0€30MMacHO MEPEIBUTaThCS B 3HAKOMOM U HE3HAKOMOM
MPOCTPAHCTBE C UCTIOJIB30BAHUEM CIEITHAIIBHOTO 000PYI0BaHHS;

CIIOCOOHOCTh K OCMBICJICHUIO U Au(depeHIraluu KapTUHbI MUpPa, €€ BPEMEHHO-
MPOCTPAHCTBEHHOW OpTraHU3alNH;

CIIOCOOHOCTh K OCMBICIICHUIO COIIMAJIBHOTO OKPY>KEHHs, CBOETO MECTa B HEM,
MIPUHATHE COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEHW U COIMATIBHBIX POJICH;
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3) a1t 00y4aroIUXCsl C pacCTPOMCTBAMU ayTUCTUYECKOTO CIIEKTpa:

dbopMupoBaHUE YMEHUS CJIEIOBATh OTPAOOTAHHOM CHUCTEME MPAaBWI MOBEICHUS U
B3aUMOJICUCTBUSI B TMPUBBIYHBIX OBITOBBIX, YYEOHBIX U COLMAIBHBIX CHUTYyaIUsX,
yACPKUBATh TPAHUIIBI B3AUMOICHCTBHUSI;

3HaHUE CBOMX TMPEINOYTEeHUM (orpaHuYeHuil) B ObITOBOU cdepe u cdepe
WHTEPECOB.

III. MeTamnpeaMeTHbIE pe3yJIbTaThl

1) ymeHue caMOCTOSITENIbHO OMPEACIIATh eI JEeSITEIbHOCTH U COCTaBIIATH IJIaHbI
NEATENBHOCTH;, CaMOCTOATEIIBHO OCYHIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEATENbHOCTh, HCIOJIb30BaTh BCE€  BO3MOXHBIE PECYpPChl  JUISI  JTOCTHXKEHHUS
MOCTABJICHHBIX II€JIell W peanu3aluyl TUIAHOB JIESITEIBHOCTH; BBHIOUPATh YCIEIIHBIC
CTpaTeTUH B PA3JTUYHBIX CUTYAIIHSX;

2) yMEHHE TTPOIYKTUBHO OOIIAThCSl U B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM
NeSATeNIbHOCTH, YUYUTHIBATh MO3UIIMHU JAPYTUX YUYACTHUKOB JEATEIBHOCTH, d(PHEKTUBHO
paspemiatb KOH(QIUKTHI;

3) BlageHHEe HaBbIKAMHM TI03HABATEIBHOM, Y4eOHO-UCCIETOBATEILCKON U
IIPOCKTHON JICSATEIBHOCTH, HAaBBIKAMHM pa3pelICHUs MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJILHOMY ITOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajad,
MIPUMEHECHHIO PA3JIUYHBIX METO/IOB IMO3HAHUS,

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHONW  WH(OPMAIMOHHO-
MO3HABATEIBHON JIESITENIbHOCTH, BJIAJCHUE HaBbIKAMU IMOJYYEHHUS HEO0OXOAUMOM
uHGOpMAIIMK W3 CJIOBAaped pa3HbIX TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3ITHUHBIX
UCTOYHUKAX  WHPOpMAIMM, KPUTUYECKH  OIEHUBATb W  HHTEPIPETUPOBATH
UHGOPMAIIHIO, TTOTYYaEMYIO U3 PA3IMYHBIX HCTOYHUKOB,;

5) yMeHHe HCIOJIb30BaTh CPEJICTBA HMH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHoioruii (manee - WKT) B pelieHUM KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHM3allMOHHBIX 3a7ad ¢ CoOOJoJeHneM TpeOOBaHUN DSPrOHOMUKH, TEXHUKU
0e30MacHOCTH, THTHMEHBI, pecypcocOepexeHus, MPaBOBBIX M ITUYECKUX HOPM, HOPM
nH(OpPMaIMOHHOM 0€30TacCHOCTH;

6) yMeHHE OmpeNesaTh Ha3HAYCHUE H (PYHKIMH Pa3IWYHBIX COILMAJIBHBIX
UHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIbHO OLIEHUBATh U NMPUHUMATh PELICHUS, OMPEIECISIONINe
CTPaTETHIO MOBEJICHHUS], C YYETOM I'PaKJaHCKUX U HPABCTBEHHBIX LIEHHOCTE;

8) BiaJeHuE A3BIKOBBIMU CPEJICTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO W3JIarath
CBOIO TOUKY 3pEHHSI, UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

9) BiameHWe HaBBIKAMHU  TIO3HABATENBHON  pedJeKCHd KaK  OCO3HAHMS
COBEPIIAEMBbIX JIEHCTBUN U MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJIHTATOB U OCHOBAaHUH,
IPaHUI] CBOETO 3HAHWS W HE3HAHWUS, HOBBIX MO3HABATEIbHBIX 3a/lad M CPEACTB HX
JOCTHKEHUSI.

IV.MeranpenMeTHble  pe3yiabTaTbl  OCBOCHHUSI  aJalTUPOBAHHON  OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMBbl JOJIKHBI OTPAXKATh:

1) nnst rnyxux, ciabocablalyX, TO3HOOTTIOXITUX 00YYatOIINXC

BJIaJICHUE HaBbIKAMHM ONPENEJICHUs] W UCIPABICHUS CHEUU(PUUECKUX ONIMOOK
(arpaMMaTU3MOB) B TUCbMEHHOM M YCTHOU peyu;
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2) mid 00y4arIuXxcs ¢ pacCTPOUCTBAMU ayTEHTUYECKOIO CIIEKTpa:

CIIOCOOHOCTH MJIaHUPOBATH, KOHTPOJIUPOBATh U OLIEHUBATH COOCTBEHHBIE yUEOHBIE
JNEUCTBUS B COOTBETCTBUM C IOCTABICHHOM 3aJayel U YCIOBUAMMU €€ peaau3aluu Ipu
COIIPOBOXKAIOIIEH IOMOIIM MEJAarorMyeckoro pabOTHUKA M OPTraHU3YIOIIEH MOMOIIU
TBIOTOPA;

OBJIaJICHUE YMEHHUEM OIpeAeNaTh Hanbosee 3(pPeKTuBHbIE CIIOCOOBI JOCTHKEHUS
pe3yapTaTa IpU CONPOBOXKAAIOIIEH IIOMOIIM IEAArorndeckoro pabOTHHKA U
OpraHu3ylouiei TOMOUIU ThIOTOPA;

OBJIaJICHUE YMEHUEM BBINIOJHATH JEUCTBUS MO 3aIaHHOMY QJITOPUTMY WM 00pas3iy
OpU COMPOBOXKIAIOIIEH MOMOIIM [E1arornyeckoro pabOTHHKAa M OpraHU3YIOLIeH
OMOIIHU ThIOTOPA;

OBJIaJICHUE YMEHUEM OLIEHUBATh PE3yJbTAT CBOCH ESITEIbHOCTH B COOTBETCTBUU C
3aJIaHHBIMU ATAJIOHAMU TIPU OPTraHU3YIONIe MOMOIIHN ThIOTOPA;

OBJIaJICHUE YMEHUEM aJIeKBATHO pearupoBaTh B CTAHAAPTHOM CUTYallMH HA YCIEX U
HeyJady, KOHCTPYKTHUBHO JIEWCTBOBAaTh Jlak€é B CHUTyallMsX Heycrnexa NpH
OpraHu3yIoIIel TOMOIIN THIOTOPA;

OBJIaJICHNE YMEHUEM aKTUBHOT'O MCIIOJIb30BAaHUSI 3HAKOBO-CUMBOJIMYECKUX CPECTB
JUISL TIpe/iCTaBlieHus MH(poOpMaIMi 00 M3y4yaeMbIX O0BEKTaX U MPOLECCax, Pa3INuHbIX
CXeM pelleHus Y4eOHbIX U TMPAKTHUECKUX 3aJady IpU OPraHu3ymolier MoMOIIH
Hearora-rcuxoJiora u ThroTopa;

CIIOCOOHOCTh CAMOCTOSATEIIBHO OOpaTUTBhCS K IMEJaroruueckoMy pabOTHUKY
(memarory-ncuxoJyiory, COLMaJIbHOMY I€Aarory) B ciy4yae JIMYHBIX 3aTPyIHEHUH B
pEeIIEeHnU KaKoro-JInbo BOIpoca;

CIIOCOOHOCTh CaMOCTOSITENIBHO JEMCTBOBAaTh B COOTBETCTBUU C 3a/JaHHBIMU
ATAJIOHAMU TIPU TOUCKE HMHPOpPMAIMM B PA3JIMYHBIX HCTOYHUKAX, KPUTHUECKU
OLICHMBAaTh U HMHTEPOPETUPOBATH IMOJIyYaeMyl HHPOpPMAIMIO0 U3 pa3IMYHBIX
UCTOYHHUKOB.

IInanupyemble peIMeTHbIE Pe3YJbTAThl OCBOECHHS Y4e€0HOT0 MpeaMeTa
10 — 11 kiaacenl

Yucna u — OmnepupoBathb Ha 6a30BOM — (CB80600HO onepuposams

BbIPAdICEHUA YPOBHE MOHATUSIMU: LEN0E NOHAMUAMU. Yea0e YUCILO,
YUCIIO0, NEIMMOCTh YHCETI, 0eIUMOCTb Yucel, 0ObIKHOBEHHAS
0OBIKHOBEHHAs APO0OBb, 0pobb, decamuunas Opoow,
JecsiTuYHasi ApoOb, PAYUOHANIbHOE YUCTLO,
panroHaIbHOE YHCIIO, NPUOIUICEHHOE 3HAYEHUe YUCTa,
npuOIKEHHOE 3HAUCHUE YHCTIa, yacme, 00JI5, OMHOWeHUe,
Y4acTh, 0JI4, OTHOIIEHHE, npoyenm, noguvluieHue u
MPOIIEHT, MOBBIIICHUE U NOHUdICEHUE HA 3A0AHHOE YUCTO
MMOHM)KEHHE Ha 3aJaHHOE YHCIIO npoyeHmos, macumao,
MPOLIEHTOB, MacIITa0; —  Npu8ooUmMb NPUMeEpPbL YUcel ¢

— omepupoBaTh Ha 6a30BOM 3A0AHHBIMU CEOLLCMBAMU
yYpOBHE TIOHATUSMU: Jorapudm oenumocmu;
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Yyucia, TPUTOHOMETPUYECKast
OKPYXHOCTb, TPaJlyCHasi Mepa
yriia, BeIU4YMHA YTJIa, 3aIaHHOTO
TOYKOW HA
TPUTOHOMETPUYECKOMN
OKPYXHOCTH, CHHYC, KOCHHYC,
TAHI€HC U KOTAHTEHC YTJIOB,
UMEIOIINX TTPOU3BOJIBHYIO
BCJIMYMHY

BBITIOJTHATH apU(METUUECKHE
JICUCTBUSA C I[CTTLIMU U
paloHaIbHBIMHU YHUCIIAMU;
BBITIOJTHSTH HECIOXKHBIE
peoOpa3oBaHMUs YHCIOBBIX
BBIPAKEHUH, COAECPKAILINX
CTETEeHH Yucell, TU00 KOPHU U3
qucen, 100 Jorapu@Mbl YHCEIT;
CpPaBHUBATH PAIlMOHATHHBIC
YuciIa MEXIy co00it;
OIIEHUBATH U CPABHUBATH C
palMOHAIBLHBIMH YUCIIaMU
3HAYEHUS IENIbIX CTeTeHeN
4yHucell, KOpHEW HaTypajabHOU
CTETEeHH U3 YHUCEll, JoTapu(MoB
yucell B IPOCTHIX CIyyasx;
n300pakaTh TOUKaMH Ha
YUCIIOBOM MPSIMOM 1IENIbIE U
palnoHaIbHbIC YHCIA,
n300pakaTh TOUKaMH Ha
YUCIIOBOM MPSAMOM 11eJIbIe
CTETIEeHH YUCEIl, KOPHU
HATYypaJIbHOM CTETIeHU U3 YHCET,
jorapumbl 4ucen B MPOCTHIX
CIIydasx;

BBITIOJTHSTH HECTIOKHBIC
npeoOpa3oBaHUs LENbIX U
TPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPQKECHUH;
BBIP2XKaTh B MPOCTEHUIITNX
Clly4asix U3 paB€HCTBA OJHY
NEPEMEHHYIO Yepe3 JIpYrue;
BBIYHCIISATE B TIPOCTHIX CIydasiX
3HAUEHUS YHCIIOBBIX U
OYKBEHHBIX BBIPAKECHUH,
OCYIIIECTBIISII HEOOXOTUMBIE

onepupoeamv NOHAMUAMU.
nocapugm wucna,
MpU2OHOMempuiecKas
OKPYIHCHOCMb, PAOUAHHAA U
epadycHas mepa yeud, 6eluduHa
yena, 3a0aHH020 MOYKoU Ha
MPU2OHOMEMPULECKOT
OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EeHC Y2108,
UMEIOUWUX NPOUZBOTIHYIO
BeUYUHY, YUCTA € U T,
8bINOIHAMY Apuhmemuieckue
Oeticmeusi, couemas ycmHvle u
NUCbMEHHbLE NPUeMbl, NPUMEHSA
npu Heobxooumocmu
8bIUUCIUMENbHBIE YCIPOUCTNEA,
HAxXo0ums 3Ha4eHusi KOpHs
HamypaibHoU cmenexu, cmenenu
C PAYUOHATILHBIM NOKA3AMeENeM,
Joeapugma, ucnonv3ys npu
Heobxooumocmu
BbIUUCIUMENbHbIE YCIPOUCEA,
NOIb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoBOOUNb NO U38ECHHBIM
Gopmynam u npasuiam
npeobpazoearnus 6YKEEHHbIX
8bIPAICEHULL, BKTIOUAIOUUX
cmenetu, KOpHU, 102apugmol u
mpuzoHomempuieckue QyHKYuu,
HAxXo0ums 3HA4eHUsl YUCI0BbIX U
OYKBEHHbIX BbIPANCEHUL,
ocyuecmensis Heobxooumvle
NOOCMAHOBKU U NPE0OPA308aAHUSL,

u306pasicamsv cxemamuiecKu
Yeoll, 8eUYUHA KOMOPO2O
8bIPAICEHA 8 2PAdyCcax Uil
paouaunax;

UCNONB308aMb NPU PeUleHUU
3a0ay mabauynvie 3HAYeHUs
MPULOHOMEMPUYECKUX DYHKYULL
yenos;

8bINOIHAMb NEPeBO0 BeUUUHDL
yena uz paouarHHou mepul 8
2PaodyCcHYI0 U 0OPAMHO.
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MOJICTAHOBKU U
npeoOpa3oBaHus;

— wm300paxkaTh CXeMaTUICCKU
yroJ1, BEJINYMHA KOTOPOTO
BBIpKCHA B rpajycax;

— OILCHHMBATb 3HAKU CHUHYCA,
KOCHHYCa, TAHT€HCa, KOTaHIeHCa
KOHKPCTHBIX YI'JIOB.

B nosceomnesnoti socusnu u npu
usyueHuu opyaux yueoHvix
npeomemos:

—  BBITOJHSTH BEIYUCIICHUS TIPU
pEIICHUH 33]1a9 MPAKTHIECKOTO
XapakrTepa,

—  BBITOJTHSTH NMPAKTUYCCKHE
pacyeTsl ¢ UCITOJIb30BAHUEM TTPH
HEOOXOIUMOCTH CIPABOYHBIX
MaTePHAJIOB ¥ BBIYMCIUTEIIBHBIX
YCTPOMCTB;

— COOTHOCHUTH peajbHble
BEJTMYMHBI, XapaKTEPUCTUKU
00BEKTOB OKPY)KAIOIIETO MUPA C
UX KOHKPETHBIMH YHCIIOBBIMH
3HAYCHUSIMU;

— HCIOJb30BaTh METObI
OKPYTJICHUS, TPUOIIMKEHUS U
NPUKUIKH TIPU PELICHUH
MPAKTHYECKUX 33434
MOBCE/IHEBHOM JKU3HU

B nosceounesnoti sorcusnu u npu

U3yYeHuu Opyaux yueonvix
npeomemos:

8LINOIHAMb 0EUCMBUSL C
YUCTIO8LIMU OAHHBIMU NPU
peuienuu 3a0a4 nPaKmuyecKo2o
xapakmepa u 3a0ay u3 pasiudHbIxX
obnacmeti 3HAHUL, UCNONL3YS NPU
HeobX00UMOCMU CHPABOYHbLE
Mamepuansl U 8bIYUCTUMENbHbIE
ycmpoticmea;

OYeHUusamv, CpaBHUBAMb U
UCNONIb308AMb NPU PeUleHUU
NPAKMUYECKUX 3a0a4 YUCTLO8ble
3HAYeHUsl peanbHbIX GeNIUYUH,
KOHKpemHble YUCTO8ble
Xapaxmepucmuku 06vexmos
OKpYHCaIOuie2o mupa

Ypasnuenusn u

— Pemare nuHeliHbIe ypaBHEHUS U

Pewams pPayuorallbHble,

nepagencmea HEpPaBEHCTBA, KBA/IpATHbHIEC noxasamesnvHvle U

ypaBHEHUS; Jlo2apugmuieckue ypagHeHus u

— pemiarb Jorapudmuueckue Hepagencmaa, npocmeuuiue
ypaBHenwus Buza loga (bx +c) = UppayuoHaiIbHule U
d u mpocreiiine HepaBeHCTBA Mpu2oHOMempuyecKue
Buja logax<d,; VPasHeHUsl, HepaseHCmaead U Ux

— pemiath MokazateiabHbIe cucmemul;
ypaBHeHus, Buja a”*°=d (rae UCNONb308AMb MEMOObl PEULeHUs]
d MOXHO MPEICTAaBUTDH B BHIC VpasHeHuii: npuseoenue K Udy
CTETICHH C OCHOBaHUEM a) U «npouseedenue pagHo HYII0Y Ul
MpOCTEHIIIe HePaBeHCTBA BHU/IA «HACMHOEe PABHO HYI0Y, 3aMeHa
a*<d (rzme d MmoxHO nepeMeHHbIX,
MIPEJICTaBUTh B BUJIE CTETICHH C UCNONb308AMb MEMOO
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OCHOBAHHEM 4);.

MIPUBOJIUTH HECKOJIBKO
MIPUMEPOB KOPHEH TIPOCTEHIIIEro
TPUTOHOMETPHUECKOTO
ypaBHEHHS BHJA: SinX = @, COS X
=a, tgx=a,ctgx=a, rne a —
TaOJIMYHOE 3HAUCHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPHUECKON (yHKITHH.

B nosceomnesnoti socusnu u npu

Uy4eHuu opy2ux npeomemos.

COCTaBJIATh U pEIIaTh
YPaBHEHUS U CHUCTEMBI
YpaBHEHUH IIPU pEeLICHUN
HECJIOKHBIX MPAKTUYECKUX
3a1a4

UHmMep8anos Oisl peulenus
HEpPageHcme,

—  UCnob308ams epaguieckuil
Memo0 0151 NPUOIUICEHHO20
peutenus ypagHeHuu u
HEepagencme,

— u3obpadicamv Ha
MPU2OHOMEMPULECKOLL
OKDYHCHOCIU MHOHICECTNEO
peuienutl npocmenux
MPULOHOMEMPUYECKUX YPAGHEHUT
U HepaseHCcms;

—  BbINOIHAMb 0OMOOP KOpHell
VPABHEeHU Ul peuieHuu
Hepagencme 6 COOMeemcmaul ¢
O0ONONIHUMENbHBIMU YCTIOBUAMU U
02paHUYeHUsMU.

B nosceounesnoti socusnu u npu
us3yueHuu opyaux y4eoHvix
npeomemos:

—  cocmasnsmo u peulams
VPasHenusl, cucmemvl YyPasHeHull
U HepaseHCcmea Npu peuenuu
3a0a4 opyaux y4eoHvix
npeomemos;

—  UCNOIb308AMb YPABHEHUSL U
Hepagencmaa 0Jisk NOCMPOEHUsL U
uccnedo8anusi NPOCMeuux
Mamemamu4eckux mooeJell
PEAIbHBIX CUMYayuil Uil
NPUKIAOHBIX 3A0aY,

—  YyMemb UHmMepnpemuposamy
HOJYYEHHBII NPU peuleHuy
YPagHeHUsl, HepaseHCmaea Ul
cucmembl pe3yibmam, OYyeHUu8amby
€20 npagoonododue 6 KOHmMeKcme
3A0aHHOT peanbHOU CUmyayuu
UIU NPUKIAOHOU 3a0adu

Dyukyuu

OmnepupoBath Ha 0a30BOM
YPOBHE MOHSITUSAMHU:
3aBHCHUMOCTb BEJINYMH,
(GyHKIUS, apryMEHT U 3HaYCHHE
¢byHKIMHU, 00JIaCTh ONpeIeIeHUs
Y MHO’KE€CTBO 3HAYCHU

—  Onepuposame NOHAMUAMU.
3a6UCUMOCTb GEIUYUH, (DYHKYUS,
apeymenm u 3Havenue QyHKyuu,
obaacmuv onpeodenenus u
MHOHCECMB0 3HAYeHUll QYHKYUL,
epagux 3asucumocmu, epagux
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¢byHkuuy, rpaduk 3aBHCUMOCTH,
rpaduk GyHKIUH, HYIH
(GyHKIUH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA, BO3PACTaHUE
Ha YHCJIOBOM IIPOMEXYTKE,
yObIBaHUE HA YUCIOBOM
POMEXYTKE, HanOOJIbIlee U
HauMEHbIIIee 3HAUYCHUE
(GyHKIMHU Ha YHCIOBOM
MIPOMEXYTKE, IEPUOIUUECKas
(GyHKIMS, IEpUOS;
OTIepUpPOBaTh HAa 6A30BOM
YPOBHE MOHSTUSAMU: TIPSIMAst U
oOpaTtHas MpoNoPIUOHATBHOCTD
JTWHEWHas, KBaJlpaTHIHas,
norapudmMuueckas u
rokasareiabHas QyHKINH,
TPUTOHOMETpHUYECKHE (DYHKIINU;
pacrno3HaBaTh rpapuKu
3JIEMEHTapHbBIX (YHKIUI:
psIMOI 1 0OpaTHOM
MIPOTMOPIIMOHANBHOCTH,
JMHEWHOM, KBaAPaTUYHOM,
Jorapu(MUIECKON U
TOKa3aTeIbHON (PYHKITHH,
TPUTOHOMETPUUECKUX (PYHKIIMIA;
COOTHOCHTH TpaduKu
AJIEMEHTapHbBIX (YHKIUI:
npsMOit 1 0OpaTHOM
IPONOPLHUOHAILHOCTH,
JIMHEWHOM, KBaAPAaTUYHOM,
Jgorapu@MuUecKon 1
NoKa3aTenbHON QYHKINH,
TPUTOHOMETPUUECKUX (PYHKIIUN
¢ dopMynamu, KOTOPHIMU OHU
3aJ1aHbl;

HaXOJUTh 10 rpaduky
npuOIMKEHHO 3HAYCHUS
(yHKLIUH B 33JaHHBIX TOYKaX;
OTIpeNeNATh 1O TpapuKy
CBOMcTBa QYHKIMH (HYIH,
MPOMEKYTKU
3HAaKOIMOCTOSIHCTBA,
MPOMEKYTKA MOHOTOHHOCTH,
HauOOJIbIINE U HAUMEHBILINE

@yHryuu, Hyau gyukyuu,
APOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUci080Mm
npomexcymke, yovieanue Ha
YUCTI080M NPOMEdCYMKeE,
Haubobulee U HauMeHbULee
3HayeHue QYHKYUU Ha YUCTO080M
npomexcymke, nepuooudecKas
@ynKyus, nepuoo, yemnas u
HeuemHas QyHKyuu;

—  onepuposams NOHAMUAMU.
npsamas u oopamuas
NPONOPYUOHATLHOCY, IUHEIHAS,
K8AOpamuyiHas,
Jloeapugmuieckas u
NOKA3amenbHas YyHKyuu,
mpuzoHomMempuieckue QyHKyuu,

— onpeodensms 3HaAUeHUe PYHKYuu
1O 3HAYEHUIO ap2yMeHma npu
PA3UYHBIX CNOCOOAX 3A0aHUS

dyuryuu;
—  cmpoumbs 2paghuxu u3y4eHHbIxX

dyuryuii;

—  onucwvleams no 2papuxy u 6
NPOCMeUUUx Cyyasx no
Gopmyne nosedenue u ceolicmea
GyHKkyuil, Haxooums no epagpuxy
@dyHKyuu HauborvLUE U
HaumMeHbuue 3HAYeHUsl,

— cmpoumb 3cKu3 epaguxa
@yHKyuU, yoosiemaopsrowell
npugeodeHHoMy Habopy YClosull
(npomedicymxu
803pacmanus/yovleanus,
3HaueHue GYHKYUU 8 3a0AHHO
moyKe, MoYKU IKCMPEeMyMOos,
acumMnmomul, Hyau OYHKYuu u
m.o.);

— pewiambv ypasHeuus, npocmeuuiue
cucmemvl YpagHeHUtl, UCHOIb3Y5
ceoticmea hyHKyul u ux
epaguxos.

B nosceonesnoii srcuznu u npu
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3HAYEHUS U T.IL.);

CTPOMTH ACKH3 rpaduka
(GyHKLIUH, YIOBIETBOPSIOLICH
MPUBEICHHOMY Ha0OpY yCIOBHI
(TIpOMEXyTKH BO3pacTaHus /
yObIBaHUs, 3HaU€HUE (DYHKIIMH B
3aJJaHHOM TOYKE, TOUKHU
IKCTPEMYMOB H T.II.).

B nosceomnesnoti socusnu u npu

U3y4eHuu opy2ux npeomemos.

OTIPENENATh 1o rpaduxam
CBOICTBA pealbHbIX MIPOLIECCOB
U 3aBUCUMOCTEH (HaubobIne u
HauMEHBIIINE 3HAUYEHUS,
MIPOMEXYTKU BO3pACTaHUS U
yOBbIBaHUS, TPOMEKYTKU
3HAKOTOCTOSIHCTBA U T.I1.);
HMHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYyaLIU

U3yYeHuu Opy2ux y4eonvix
npeomemos:

onpedenams no epaguxkam u
UCNONb308aMb OJISl peUleHUs]
NPUKIAOHBIX 3a0ay C8OUCMBA
PeanbHbIX NPOYeccos u
3agucumocmetl (HaubovLUUe U
HaumeHbuUe 3HA4eHUs,
NPOMENCYMKU 803PACHMAHUSA U
yoviganus gyukyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
ACUMNMOMmbl, NeEpUOO U Mm.n.);
UHMEPNPemupo8ams C8oLUCMed 8
KOHmMeKcme KOHKPEeMmHOLl
NPAKMUYecKol cumyayuu,
onpeodensimob no epaghuxkam
npocmeuuiue XapaKmepucmuxu
nepuooOUYecKUx npoyeccos 8
ouon02UU, IKOHOMUKE, MY3bIKE,
paouocsazu u op. (amnaumyoa,
nepuoo u m.n.)

Mpou3BoIHAs (PYHKIIMH B TOUKE,
KacaTesbHas K rpapuky
(GyHKIMH, TPOU3BOIHAS
byHKINH;

OIIPENENATh 3HAUECHUE
IPOU3BOTHON (DYHKIIUH B TOUKE
0 U300paKEHUIO KacaTelbHON
K rpaduky, IpOBEJACHHOMN B 3TOM
TOYKE;

pelaTh HECIOKHBIE 3a/1a4U Ha
NPUMEHEHHUE CBSI3U MEXIY
POMEKYTKAMHU MOHOTOHHOCTH
Y TOYKaMH DKCTPEMYyMa
(GyHKIMH, ¢ OTHOM CTOPOHBI, U
IIPOMEXKYTKAMU
3HAKOTIOCTOSIHCTBA U HYJISIMHU
MIPOU3BOTHOM ATON (HYHKIIMH — C
JIPYTOW.

Inemenmul OnepupoBaTh Ha 6a30BOM Onepuposams NOHAMUAMU.:
mamemamutecKkoe YPOBHE MOHITUSIMH: npou3BOOHAsl (PYHKYUU 8 MOUKe,
0 ananuza

KacamenvHas K 2paghuxy
@dyHKYUU, NPOU3BOOHASL PYHKYUU,
BLIUUCTIANb NPOU3BOOHYVIO
O0O0HOUNIEHA, MHO20YJIeHd,
K8AOPAMHO20 KOPHL,
NPOU3BOOHYIO CYMMbL (DYHKYULL,
BLIYUCTIAINb NPOU3BOOHBLE
INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUll, UCNOIb3Y5
CNpAasouHble MAMEPUAbL,
uccneoo8ams 6 npoCmeuux
cayuasx pyHKkyuu Ha
MOHOMOHHOCMb, HAXOOUNb
HauboIbuue U HAUMEHbULUE
3HAYeHUs: YYHKYUll, Cmpoums
epaghuru MHO20UIEHO8 U
NPOCMEeUux payuoOHaIbHbIX
@yHKYULl ¢ UCNONBL308AHUEM
annapama mMamemamuyeckozo
amanusa.

B nosceonesnou sorcuznu u npu

B I/TEKTPOHHBIN
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u3yueHuu opyaux npeomemos:
— HOJIb3ysch Ipadukamy, B noeceonesnoii scusnu u npu
CpaBHUBATh CKOPOCTH usyuenuu Opyeux y4eOHvix
BO3pacTanus (pocra, npeoyemos:
TIOBBILICHUS, YBEIMYCHUS U T.I1.) | _ pewams npuKiadnvie 3a0auu u3
WJIH CKOPOCTH YOBIBAHUS uonozuu, usuru, Xumu,
(Manenus, CHIKEHHUS, OKOHOMUKU U OPY2UX NPEOMEmOs,
YMEHBIICHUS U T.11.) BEHTHH B CEAZANHBLE C UCCTLEO0BANHUEM
PCATbHBIX TIpOTIECCax, XQpPaKmepucmuK peanbHblx
— COOTHOCHTH IPapMKU peabHbIX npoyeccos, HaxodcoeHuem
ONHCAHHUAMH, BKIIOYAIONIMMH 3HAYeHUll, CKOPOCMU U YCKOPEHUS
XapaKTEPUCTUKUA CKOPOCTH wmn.;
usMeHenus (ObICTpEIH pocT, —  UHmMepnpemuposams NOLyYeHHbLE
TUIAaBHOE TIOHWKCHUE U T.11.); pesynvmams
— HCIOJb30BaTh rpapuKu
peabHBIX MPOIECCOB IS
PELICHHUST HECIIOKHBIX
MPUKIIAHBIX 3a/1a4, B TOM YHCIIE
ompenensis 1o rpadguxy
CKOPOCTh X0/1a TIporiecca
Cmamucmuka u — OmnepupoBaTh Ha 6a30BOM —  Hmems npedcmasnenue o
meopun YPOBHE OCHOBHBIMUA auCerWIHblx U HenpepvleHblX
eepossmnocmelii, OICATEIBHBIMI CYUAUHBIX BETUYUHAX U
J102uKa u pacnpeoeneHusix, o
XapaKTePUCTUKAMHU YHCIIOBOTO .
KoMOunamopuka He3a8UCUMOCMU CTLYYAUHBIX
Habopa: cpeaHee O
apu(MeTHICCKoe, MeHaHa, —  umemb npedcmaeineHue o
HanboJIbIIee ¥ HAUMEHBIIIEE Mamemamu4eckom OHCUOAHUU U
3HAYCHUS; oucnepcuu Ciy4auHblx GeIUYUH,
— omepupoBaTh Ha 6a30BOM —  umems npedcmasienue o
YPOBHE MOHATHAMM: YacTOTa U HOPMANbHOM pacnpedenenuu u
npumepax HOpMaibHO
BEPOSATHOCTH COOBITHS, .
o . PACHPEOeNeHHbIX CYUAUHBIX
CIIy4aiHbI BBIOOD, OTIBITHI C ST
B
PaBHOBOSMOKHBIMU —  NOHUMAMb CYyMb 3aKOHA OONBUUUX
AJIEMEHTAPHBIMU COOBITUSMU; wtcen u ebIGOPOUHO20 Memodd
—  BBIYHCIIATH BEPOSATHOCTH uMepenus 6eposmuocmel;
COOBITHI Ha OCHOBE IT0JICUETA
—  umembv npedcmasieHue oo
YHCITa UCXO0B. y
VCILOBHOU 8EPOSIMHOCIU U O
NOJHOU 8EPOSIMHOCMU,
B nosceonesnoui scusnu u npu NPUMEHAMb UX 8 PeUleHUU 3a0ay,
UZYYEHUU OpY2UX NPEOMEMO8.
4 Py P —  uMemb npeoCcmaegieHue 0 aHCHLIX
—  OLICHHBATh U CPABHHUBATD B YACMHBIX BUOAX PACNPeOeNeHUll U
IIPOCTHIX CIIydasiX BEPOATHOCTU NPUMEHAMb UX 6 PEULEeHUl 3A0aH,
COOBITUH B peasbHOM JKU3HU; —  umemb npedcmasienue o
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YUTATh, COMIOCTABIIAT,
CpaBHHUBATh, HHTEPIPETUPOBATH
B MPOCTHIX CIIy4asix peajibHbIC
JTAHHBIE, TIPEICTABJICHHBIC B
BUJIC TAOJIHII, JHATrpaMM,
rpaduKoB

KOppenayuu CIyyanHblxX 6e1UdUH,
0 JIUHELHOU pecpeccuu.

B nosceounesnoti sorcusnu u npu
U3y4eHuu opy2ux npeomemos:

—  GLIYUCTIAMb UTU OYEHUBAMb
8epOAMHOCMU COObLIMULL 8
PeanbHOU HCUSHU

—  8blOUpamsv nOOX00AUUE MEeMoObl
npeocmasieHus u 0opabomku
OAHHBIX,;

—  yMemb peuiams HeCl0HCHble
3a0ayu Ha npumMeHenue 3aKOHA
Oonbuux yucen 8 coyuono2ul,
cmpaxoeanuu, 30pagooxpaneHul,
obecneuenuu besonacHocmu
HaceneHus 8 Ype38bl4aliHblX
cumyayusx

Texcmoeuie
3a0auu

Pemrate HecnoKHBIE TEKCTOBBIE
3ala4M pa3HbIX TUIIOB;

aHAJM3UPOBATH YCIOBUE 3a/1a4H,
MpU HEOOXOTUMOCTH CTPOUTH
JUTSI €€ pelIeHuUs
MaTeMaTHYECKYI0 MOJICTh;
MMOHUMATh M MCITOJb30BaTh I
pereHus 3a1aun nHOopMaIuio,
MIPEACTABICHHYIO B BUJIC
TEKCTOBOM M CHMBOJILHOM
3aIMCH, CXEM, TaOJIuII,
quarpaMm, rpadukoB,
PHCYHKOB;

JIEHCTBOBATH I10 AITOPUTMY,
coJiepXKaIiemMycs B yCJIOBUHU
3a71a4H;

HCIOIb30BaTh JJOTHYECKHUE
paccyXJIeHUs MPH pelIeHun
3a71a4H;

paboTaTh ¢ M30BITOYHBIMU
YCIIOBUSIMU, BBIOUPAst U3 BCEH
uH(bOpMaIUH, TaHHBIE,
HEOOXOUMBIE AJIsl PEeIICHUs
3a71a4H;

OCYILIECTBISITH HECIOKHBIN
nepeGop BO3MOXKHBIX PEIIeHUH,
BBIOMpas U3 HUX ONTUMAJIbHOE
M0 KPUTEPHSIM,
chOpMyITHPOBAHHBIM B YCIOBHH,
aHAIM3UPOBATH U
WHTEPIPETUPOBATH MOTYICHHBIE

—  Pewamb 3a0ayu pazuvix munos, 8
MOM qucie 3a0ay4u NOBbIUEHHOT
mpyoHocmu,

—  8blOUpamv ONMUMATLHBIL MEMOO
pewieHus 3a0auu, paccmampusdst
PA3IuuHble MEmoobl,

—  Ccmpoums MoOelb peuleHs.
3a0a4u, npoeoouUms
doKazamesnbHvle PACCYHCOCHUS,

—  pewams 3a0ayu, mpedyrouue
nepebopa 8apuanmos, nposepKu
YC08Ull, 86100pa ONMUMATLHO2O
pesyrbmama;

—  AHAIU3UPOBAMD U
UHmMeEpPNpemuposanms
pe3yibmamvl 8 KOHMeKcme
VC08UsA 3a0a4u, 8b10UPaAMb
pewenus, he npomusopeyaujue
KOHMEKCmY,

—  nepesooumv npu peuteHuu 3a0ayu
uHgopmayuro u3 00HoU Gopmul 8
opyeylo, UCNOIb3YsL NpU
HeoOX00UMOCMU CXeMbl,
maoauysl, 2papuru, Ouazspammol;

B noeceonesnoi scusnu u npu
usyueHuu opyaux npeomemos:

—  pewams npaxmuyeckue 3a0ayu u
3a0ayu u3z Opy2ux npeomemos
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pElICHHs B KOHTEKCTE YCIOBHS
3a/1a4M, BEIOMPATh PEIICHUS, HE
MPOTHUBOPEUAIIHE KOHTEKCTY;
pemaTh 3a/1a4M Ha pacyer
CTOMMOCTH MOKYIIOK, YCIIYT,
MO€3JI0K H T.IL.;

pelIaTh HEeCIOXKHbBIC 3a1a4H,
CBSI3aHHBIC C JIOJICBBIM Y9aCcTHEM
BO BIIaIcHUH (pupmoid,
IPEIIPUITHEM,
HEJBUKHUMOCTBIO;

penIaTh 3a/1a4u Ha MIPOCTHIC
MIPOIICHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) U Ha BBIYUCIICHUE
CJIOXHBIX IPOIICHTOB B
Pa3IUYHBIX CXeMax BKJIAJIOB,
KpPEAUTOB U UTIOTEK;

penraTh MPaKTHICCKHE 3a/1a9H,
TpeOYIOIINEe UCTIOTh30BAHMS
OTPUIATEIILHBIX YHCEI: Ha
oTpe/ieNieHue TeMIepaTypbl, Ha
oTpe/iesieHue TIOJI0KEHHUS Ha
BPEMEHHOU OCH (J10 HAIIICH 3PBI
Y TIOCJIC), Ha JBMIKECHUE
JICHEeKHBIX CPEJICTB
(mpuxon/pacxo), Ha
ompeieJICHUE TITyOUHBI/BBICOTHI
U T.IL;

UCIIOJIb30BaTh OHSATHE
MaciiTada s HaX0KJIeHUs
paccTOsIHUN U IJIMH HA KapTax,
IUIAHaX MECTHOCTH, IJIaHax
TMOMENICHUH, BBIKPOUKAX, TIPU
paboTe Ha KOMITBIOTEPE U T.II.

B noeceonesnoti sxcuznu u npu

u3yueHuu opyaux npeomemos:

pelaTh HECIOKHbIE
IIPAKTUYECKUE 3a]1aUH,
BO3HUKAIOIIKE B CUTyaLUAX
MMOBCEIHEBHOM KU3HU

I'eomempus

OmnepupoBatb Ha 0a30BOM
YPOBHE NOHATUSMHU: TOUKA,
npsimasi, IJIOCKOCTh B
IIPOCTPAHCTBE, NapauIEIbHOCTh
U TepHEeHIUKYISPHOCTD MPSIMBIX

Onepuposams NOHAMUAMU.
MOoYKa, NpAMas, NI0CKOCMb 8
npocmpancmee, napaiielbHoCb
U NepneHOUKYIAPHOCMb NPIMbIX U
naockocmeli,
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M TIJIOCKOCTEIA;

pacro3HaBaTh OCHOBHBIE BUJIBI
MHOTOTPaHHUKOB (IIpU3Ma,
UpaMua, TPSIMOYTOJIbHBINA
napajienenunesa, Kyo);
n300paXkaTh U3ydaemble (PUTYPHI
OT PYKH U C IPUMEHEHUEM
IPOCTBIX YE€PTEHKHBIX
UHCTPYMEHTOB;

nienaTh (BBIHOCHBIE) TNIOCKUE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXY,
cOOKYy, CHU3Y;

M3BJIEKAaTh HHPOPMAIIHUIO O
MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax,
MPECTABICHHYIO Ha YepPTekKaxX U
PHUCYHKAX;

npuMeHsTh TeopeMy [ludaropa
TIPH BBIYUCIICHUH YJIIEMEHTOB
CTEPEOMETPUUECKUX (HUTYP;
HaXO0JUTh 0ObEMBI U IJIOLIAIH
MOBEPXHOCTEN MPOCTEUIINX
MHOTOTPAaHHUKOB C
MpUMEHEHHEM (OPMYIT;
pacrno3HaBaTh OCHOBHbBIE BUIbI
TeJN BpauleHust (KOHYyC, IIUIHHID,
ctepa u map);

HaXOJUTb 00BEMBI U TIOLIAAN
MOBEPXHOCTEH MPOCTEUIIINX
MHOTOTPaHHHUKOB U TEJ
BpAIlICHUS C IPUMEHEHUEM

bopmyi.

B noeceonesnoti srcuznu u npu

u3yueHuu opyaux npeomemos:
COOTHOCHUTbH a0CTPAKTHBIE
reoOMEeTpUYECKUe MOHATUS U
(baxThl C pealbHBIMU
AKHU3HEHHBIMU 00BEKTaMU U
CUTYallUsMU;

UCIOJIb30BaTh CBOUCTBA
MPOCTPAHCTBEHHBIX
reoMeTpu4ecKux Guryp s
peleHus TUMIOBBIX 33734

npuMeHsmy Ol peulenusi 3a0ay
eeomempuyeckue haxmol, eciu
YCN08US NPUMEHEHUs. 30aHbL 8
A6HOUL hopme;

pewiams 3a0a4u Ha HAX0HCOeHUue
2eoMempUYecKux 6e1U4UH no
006pazyam U aneoPUMMam;
denamu (8bIHOCHbBIE) NIOCKUE
yepmesicu U3z pUCyHKO8 00bEeMHbIX
Queyp, 6 mom yucie pucogams
8U0 c8epxy, cOOKY, Cmpoumuy
CeyeHUsL MHO2OCPAHHUKOB,
U381eKAMb, UHMEPNPEMUPOBANb
u npeobpazoevleamy
UHGopMayuIo 0 2eoMemMpUYECcKUx
Gueypax, npeocmasieHHy0 HA
yepmesncax;

NPUMEHAMb 2e0MempUYecKue
¢axmul 013 pewenus 3a0ay, 6
MOM Yucie npeonoaazarnuux
HeCKOIbKO WaA208 PeueHUsl;
ONUCHIBAMb 83AUMHOE
PACNON0ACEHUE NPAMBIX U
naocKocmeti 8 nNPOCMpPancmee;
Gopmynuposams ceoticmea u
npuzHaKu gueyp,;

00KA3bIBAMb 2e0MempUiecKue
VMBepIHCOeHUs,

61a0emvb CmMaHOapmuou
Karaccugpuxayuei
NPOCMPAHCMBEHHBIX ucyp
(nupamuovl, npuzmbl,
napainenenuneovl),

HAxXo0umv 0O6vembl U NIoUaou
NOBEPXHOCTEl 2eOMEMPUYECKUX
meJsl ¢ npuMeHeHuem Gopmyi,
BLIYUCTIAMb PACCIMOSHUS U YeIlbl 8
npocmpancmee.

B noeceonesnoii srcuznu u npu

usyueHuu opyaux npeomemos:

UCRONb308aMb CEOLUCMBA
2eomempudeckux gueyp o

LokymeHT co3aaH B anekTpoHHown copme. Ne 50 ot 10.02.2024. UcnonHuTenb: Ncxakosa O.A. ' INIEKTPOHHBIH
CrpaHunua 14 n3 20. CTpanuua cosaara: 10.02.2024 11:18 =¥ TATAPCTAH



MPAKTUYECKOTO COJICPIKAHUS; peutenus 3a0ay NpaKmu4ecko20

COOTHOCHTb IUIOIIA N xapaxkmepa u 3a0a4 u3 opy2ux

IMOBEPXHOCTEN TEN OJJUHAKOBOM obracmett 3nanuil

(OpMBI Pa3IMYHOTO pa3zMepa;

COOTHOCHTH 0OBEMBI COCYIOB

OJIMHAKOBOH (POPMEI

Pa3IU4HOro pa3mepa;

OIICHUBATH (HOPMY PABUIHLHOTO

MHOTOTpaHHHKA ITOCJIE CITUJIOB,

Cpe30B U T.1I. (OTIpenesiTh

KOJIMYECTBO BEPILIUH, pedep 1

IPaHeN MOJy4YEeHHBIX

MHOTOTPAaHHUKOB)
Bexkmopul u OnepupoBaTh Ha 6a30BOM —  Onepuposamv nouamusamu
KoopOounamul 6 YPOBHE MOHSTHEM JIEKAPTOBBI oexapmosbl KOOpOUHAMbl 8
npocmpancmee KOOPAMHATHI B IIPOCTPAHCTBE; npocmpancmee, 8eKmop, Mooyib

HAaXOJUTh KOOPMHATHI BEPIIHH 8eKMOpa, pageHcmeo 6eKmopos,

Ky0a ¥ IpsIMOYTOJIEHOTO KOOpOUHambvl 8eKmopa, y2o.l

napajuiesienunea MedHcoy 6eKMopamu, CKauapHoe

npouzgedeHue 6eKmopos,
KOJLIUHeapHble 6eKmopbul,

—  HAxo0umbuv pacCmosHue Meicoy
08YMsL MOUKAMU, CYMMY
8EKMOPO8 U NpousseoeHUe
8EKMOPA HA YUCTO, Y2OIl MeAHCOY
BEKMOPAMU, CKATAPHOE
npouseedeHue, packiaobieams
8EKMOp No 08yM
HEKONIUHEAPHbIM 8eKMOPAM,

—  3adaeambs NIOCKOCHb
VpasHeHuem 8 0ekapmosol
cucmeme KOOpOUHam;

— pewams npocmetiviue 3a0ayu
86e0eHUeM 8eKMOPHO20 baszuca

Hcemopusa OnuceIBaTh OTAEIbHBIE — Ilpeocmasnsamo 6éxnad
Mamemamuku BBIIAIOIIUECS PE3YJIbTATHI, 8b10AIOWUXCS MAMEMATNUKOE 8
MOJIy4YEHHBIE B XOJIE Pa3BUTHS pazsumue Mamemamuxu U UHbIX
MaTeMaTHKHU KaK HAayKH; Hayuuvlx odracmeli,
3HATh NMPUMEPHI —  NOHUMAMb PONb MAMEMAMUKU 8
MaTE€MaTHUYECKUX OTKPBITUN U passeumuu Poccuu
UX aBTOPOB B CBSI3H C
OTEYECTBEHHOW U BCEMUPHOU
UCTOPUEH;
MOHUMAThH POJIb MATEMATHUKH B
pa3Butuu Poccun
Memoowt [IpumensaTs U3BECTHBIE METOABl | — Hcnonv3oeams 0CHOBHbBIE
Mamemamuku TP PEIICHUH CTAaHAAPTHBIX Memoovl 0oKazamenbCcmad,
MaTeMaTHYeCKUX 3a/1a4; nPo6OOUMb 00KA3AMENbCIEO U
3aMeuaTh U XapaKTepu30BaTh BLINONIHAMb ONPOBEPIAHCEHUE,

B I/TEKTPOHHBIN
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MaTeMaTUIECKHUE —  NpUMEHAMb OCHOGHbIE MENOObl
3aKOHOMEPHOCTH B peuenusi Mamemamu4eckKux
OKpYXKarolen 3a0au,
JNCUCTBUTEIBHOCTH; —  HAa OCHOBE Mamemamu4eckKux
— IIPUBOIUTH IIPUMEPEI 3aKOHOMEpPHOCMeEl 6 NpUpooe
MaTeMaTUIECKHUX Xapakmepuzoeams Kpacomy u
3aKOHOMEPHOCTEN B IIPUPOJIE, B COBEPULEHCINBO OKPYIHCAIOULe20
TOM YHCJIE XapaKTCPU3YIOIIHNX MUpa u npou3eeo0eHUll UCKyccmea;
KpacoTy U COBEPIIEHCTBO —  NpuUMeHsAmb npocmeriuiue
OKPYXarolmero Mupa u npocpammmsle cpeocmea u
MPOU3BEICHUI HCKYCCTBA 2/IeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemuvl NpuU peuteruu
MamemMamuyeckux 3a0ay

Conep:kanmne yueOHOT0 nmpeamera
10 knace

AJiredpa ¥ HayYaJI1a aHAJIU3A

[ToBTopenue. Pemienne 3agad C HCMOIB30BAHMEM CBOWCTB YHCEN M CHCTEM CUHUCIICHUS,
JETUMOCTH, JIOJIEN W YacTel, MPOUEHTOB, MOIyJIeH uKcen. Pemenre 3a1a4 ¢ UCIoIb30BaHUEM CBOMCTB
CTeneHed W KOpHEH, MHOTOWICHOB, MpeoOpa30BaHM MHOTOUYWICHOB M JPOOHO-pAIMOHATBHBIX
BBIPAKCHUM.

Pemenue 3aga4 ¢ MCNoJIb30BaHUEM TPayCHON Mephl yriia. Moaysbs 4yucia u ero CBOMCTBa.

Pemenue 3amau Ha JABW)KEHHE U COBMECTHYIO paOOTy C MOMOIIbIO JUHEWHBIX M KBaJIpaTHBIX
YpaBHEHUH U UX cucTeM. PemieHue 3a1a4 ¢ MOMOIIBIO YMCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
OJIHO TTepeMEeHHOM, C MPUMEHEHHEM U300Pa’KEHUS YUCIIOBBIX IPOMEKYTKOB.

Pemenne 3amad ¢ WCTHONB30BaHHEM YHCIOBBIX (PyHKIMH W ux TpadukoB. McmonszoBaHue
CBOMCTB U TIpaUKOB JMHEWHBIX M KBaJIpaTU4YHBIX (YHKIUN, 0OpaTHOW MPOMOPLHUOHAIBHOCTH M

byakuun Y = \/; . I'pacdnueckoe penienne ypaBHEHHI 1 HEPABEHCTB.

TpuroHomeTpuyeckass OKPY)KHOCTb, pajuaHHas Mepa yria. CHHYC, KOCHHYC, TaHICHC,
KOTaHT'CHC MPOM3BOJILHOTO yriia. OCHOBHOE TPHUTOHOMETPHYECKOE TOXKICCTBO M CIICACTBHS W3 HETO.
3HaueHus TpuUroHoMmerpudeckux Gyukmui s yrmos 0°, 30°, 45° 60°, 90°, 180°, 270°. (

, E, E,E, il pan). ©opmyIbl CIOXKEHHS] TPUTOHOMETPUUECKUX (PYHKUMMA, (HOpMYIbl MPUBEICHHUS,
6 4 3 2
(dbopMyIbl IBOWHOTO apryMeHTa. .

Hynu ¢yHKIUM, 0OpOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HawuOousblee u
HauMeHbllee 3HaueHue Qynkiuu. Ilepuognueckue QyHKUMU. YETHOCTh M HEUETHOCTh (PYHKIUU.
CrnosxHble QyHKIIUH.

TpuroHomeTpuueckue (QyHKIMH Y =COSX,Y =SIiNX,y =tgx. ®ynkius Y =Ctgx . CpoiictBa u
rpaduKy TPUTOHOMETPUIECKHUX ()YHKITHIA.

ApPKKOCHHYC, AapKCHHYC, apKTaHIF€HC uuciaa. ApkkoTaHreHc uwucia. [Ipocteitmue
TPUTOHOMETPUUYECKUE YpPABHEHUS. PellleHrne TPUrOHOMETPUIECKUX YPABHEHUM.

OOpaTHble TpUrOHOMETpUYecKHe (PYHKIIMU, UX CBOWCTBA W Trpaduku. PemieHue mpocTenmmx
TPUTOHOMETPUUYECKUX HEPABEHCTB.

Crenenb ¢ JEHCTBUTENBHBIM MOKa3aTeseM, CBoicTBa creneHu. [Ipocreilne nokasaTenbHbIE
ypaBHEHUs U HepaBeHCTBa. [loka3aTenbHas QyHKIUS U €€ CBONCTBA U rpaduk.
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Jlorapudm uymcna, coiictBa sorapudma. [ecstuunsbiii norapudm. Yucmo e. HarypanpHbiid
norapupm. IIpeoOpazoBanue norapumuyeckux BblpakeHuil. Jlorapudmuyeckue ypaBHEHHS U
HepaBeHCTBa. Jlorapudmuueckast pyHKIHS U ee CBOMCTBA U rpaduk.

Crenennas pyHKIUS U ee CBOWCTBa U rpaduk. MppanuoHanbHble ypaBHEHUS.

MeTo1 MHTEPBAJIOB JUIs PELIEHUSI HEPABEHCTB.

[IpeoOpazoBanmsi rpadukoB (QYHKIUN: CIBHT BAOJH KOOPIWHATHBIX OCCH, PaCTSHKCHUE H
C)KaThe, OTPAKEHHE OTHOCUTEIHHO KOOPAMHATHBIX oceil. I'paduueckre MeToapl pemieHns ypaBHEHHUH
1 HEpaBeHCTB. Perienne ypaBHeHUN U HEPABEHCTB, COAEPKAILUX IEPEMEHHYIO 101 3HAKOM MOJYJIS.

CucrteMbl TOKa3aTeIbHBIX, JOTapu(PMUYECKUX M HUPPANUOHAIBHBIX YypaBHEHHH. CHCTEMBI
[I0Ka3aTeIbHbIX, JOrapuPMUUECKUX HEPABEHCTB.

B3anmuo o6parnbie pyHkumu. I'paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHHUsI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

[IpousBonnas QyHkuuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpuueckuil u
¢busudeckuit  cmbicn  mpou3BoAHOM.  [IpowsBomnbie  snemeHTapHbIXx  QyHkmuil.  [IpaBuma
T depeHInpoBaHMsL.

Bropas npousBoiHasi, ee reoMeTpUUeCKU U U3NYECKUI CMBICIT.

[lonsitTie o HenpepbIBHBIX (QyHKUUAX. TOuykHM HKCTpeMyma (MakCUMyMa W MHUHHUMYyMA).
UccnenoBanue »sneMeHTapHBIX (YHKIIMH Ha TOYKH SKCTpEMyMa, HAWOOJbIIee W HAMMEHBIIEE
3HaYeHHE C MOMOUIbI0 Mpou3BogHON. [locTpoenue rpagukoB QyHKUIHUNA C MOMOIIBIO MPOU3BOJHBIX.
[IpuMeHeHne NpON3BOIHOM IPH PELIEHUH 3a1a4.

[TepBooOpa3nas. IlepBooOpasHbie »snemeHTapHbIX GyHKIMA. [lmomans KpUBOIMHEHHOM
tpanenuu. Popmyna Herotona-Jlewibuuma. OmnpeneneHHblid WHTETpal. Bpruucienuwe rmiomanen
IJI0CKKUX GUTYp U 00BEMOB TEJ BPAILLEHHS C MOMOLIBI0 HHTETpaa.

I'eomerpust

[ToBTOpenue. Permenue 3amady ¢ MPUMEHEHHEM CBOMCTB (UTYyp Ha IUIOCKOCTH. 3aJadd Ha
JOKa3aTeNIbCTBO U MIOCTPOEHUE KOHTPIPUMEPOB. Mcnosb30BaHne B 3aja4ax IPOCTEHIINX JOTHIECKUX
mpaBuwil. PemieHme 3agad ¢ HCHOJIB30BAHMEM TEOPEM O TPEYrOJIBHMKAaX, COOTHOLICHHH B
IPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (PaKTOB, CBS3aHHBIX C 4YEThIpEXyrojbHUKaMmH. Pemienue 3amau c
UCIOJb30BaHUEM (AKTOB, CBS3aHHBIX C OKPYKHOCTSAMU. PelieHue 3agad Ha U3MEpeHHsl Ha IUIOCKOCTH,
BBIYMCIICHUE JUIMH U IUIOIIa e, Pemenue 3aqa4d ¢ MOMOIIBIO BEKTOPOB U KOOPAUHAT.

Harnsanas crepeomerpust. @urypsl u ux nzoOpaxenus (kKyO, nupamuzaa, npusma). OCHOBHbIE
MOHATHUS CTEPEOMETPHUH U UX cBolcTBa. CeueHus Kyba U TeTpasipa.

Touka, npsiMast U IJIOCKOCTb B IIPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUM U CIICICTBUS U3 HUX.
B3aumHOe pacnosiokeHue NpsMBIX M IUIOCKOCTEH B IpocTpaHcTBe. [lapalesbHOCTH NpSAMBIX H
IUIOCKOCTEH B npocTpaHcTBe. M300paXkeHre npocTefInX MpoCTPaHCTBEHHBIX (PUIYp Ha MIIOCKOCTH.

Paccrosinus Mexay (purypamu B IpOCTPAHCTBE.

VYriel B npoctpaHcTBe. [lepneHanKyIspHOCTb NPSAMBIX U INIOCKOCTEH.

[Tpoexuus ¢urypsl Ha MI0CKOCTh. [IpU3HAKKM NEpPNEeHAUKYIIPHOCTH MPSAMBIX U IUIOCKOCTEH B
npocrpancTse. Teopema o0 Tpex NepreHAuKyIsapax.

Muororpannuku. [lapamnenenunen. CpoiicTBa NpsMOYroJIbHOTO Mapajenenumnena. Teopema
[Tudaropa B mpoctpanctse. [Ipu3ma u nupamupga. [IpaBuibHas nupamMuja ¥ NpaBUIIbHAS MPU3MA.
[Ipsamas nupamuga. DIeMEHTs IPU3MBI U TMPAMUJIBI.

Tena BpameHus: HUIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBa MPSIMOTO KPYrOBOTO
LWJIMHAPA, MPSIMOTO KPYyroBoro KoHyca. M3o0paskeHue Tes BpaleHHst Ha MII0CKOCTH.

IIpencraBnenne o0 YCEUYEHHOM KOHYyce, CEUEHMs KOHyca (MapajieibHOe OCHOBAaHHIO U
MpOXOosllee Yepe3 BepIINHY), CEUeHUs IMIMHpa (MapajuleIbHO U MEPIEHIUKYISIPHO OCH), CEUEHUS
mapa. PazBepTka uIMHIpa U KOHYyca.

[IpocTeiimme KOMOMHAIIMM MHOTOIPAaHHUKOB M TeNl BpAIleHUs MeXay coOoi. Brrumcnenue
3JIEMEHTOB POCTPAHCTBEHHBIX (Uryp (pedpa, TMaroHasu, yrisl).

[Inomans MOBEPXHOCTH MPaBUIBHOM NMHUpaMHUAbI U NMpsMOM mpusMsl. 1lnomans nosepxHoctu
IIPSIMOTO KPYrOBOT'O IIWJIMHAPA, IPSIMOT0 KPYTrOBOTO KOHYCa M IIapa.

[Tonsitue 06 06veme. OO6BEM MUpaMUIBl U KOHYCA, MPU3MBbI M LWIMHApa. O0beM mIapa.
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[TonoOusie Tenma B mpoctpancTBe. COOTHOIIGHHS MEXIY IUIOMAAIMUA TOBEPXHOCTEH H
oObeMamMu MOJOOHBIX TETI.

JIBUKEHMsI B MPOCTPAHCTBE: NApajuIeIbHbIA MEPEHOC, LIEHTpaJIbHAasl CUMMETPHUS, CUMMETPHUS
OTHOCHUTEJIBHO IUIOCKOCTH, MOBOPOT. CBolicTBa ABMkKEHUH. lIprMeHeHue ABW)KEHUN NpPU PELLICHUU
3a/1a4.

BexTopel 1 koopauHatel B npoctpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO,
yroin Mexnay BekTopamu. KosuinMHeapHble M KOMIUIaHapHblEe BEKTOPbl. CKalspHOE NPOU3BEACHUE
BEKTOpoB. TeopemMa O pa3jio)KEHUU BEKTOpa IO TPEM HEKOMILIaHApHBIM BekTopaMm. CkanspHoe
IIPOU3BEACHNE BEKTOPOB B KoOpAUHAaTax. [I[puMeHeHre BEKTOpOB IPU PEIICHUH 3a]]a4 Ha HaX0XKJCHHE
paccTOSIHUM, AJIUH, IJI0aAel U 00bEMOB.

VYpaBHEHHE IJIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHE cdepbl B mpocTtpancTtBe. Dopmymna s
BBIYMCIICHUS PACCTOSIHUS MEXAY TOYKaMU B IPOCTPAHCTBE.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMH

[ToBropenue. Pemenne 3amau Ha TaOAM4HOE W TrpadUUecKoe MPEACTaBICHUE TaHHBIX.
Hcnonb3oBaHue CBOWCTB M XapaKTEPUCTHK YMCIOBBIX HAOOPOB: CpeIHUX, HaWOOJbIIEr0 U
HaMMEHBIIET0 3HAYeHHs, pa3Mmaxa, aucnepcuu. PemeHue 3amad Ha ONpeNeNIeHUE YacTOThl U
BEPOSITHOCTH COObITHH. BhIuncieHrne BeposTHOCTEN B OMbITaX ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
ucxogamu. PemieHue 3amad ¢ IpUMEHEHHMEM KOMOHMHATOpUKH. PeleHue 3agad Ha BBIYMCIICHUE
BEPOSITHOCTEN HE3aBUCHUMBIX COOBITHH, MpuMeHeHHe (OpMYJbl CIOKEHHS BeposiTHOcTed. Pemienue
3aJ1a4 ¢ MpUMEHEeHHEM Juarpamm Jilepa, 1epeBa BeposiTHOCTel, hopmyinsl beprym.

VYcnoBHas BeposaTHOCTS. [IpaBriio yMHOXkeHUs BeposiTHOCTEN. DopMysa NOJHONW BEPOSITHOCTH.

JIucKpeTHBIE ClydailHble BEJIMYWHBI U pacnpeneneHus. HezaBucuMele ciiydailHble BEIUYUHBI.
Pacrnipenienenne cymMMbl U IPOM3BEICHUS] HE3aBUCUMBIX CITyYailHBIX BEJIUYHH.

MaremaTuuecKoe 0XKUJAHUE U JUCTIEPCHS] CIydailHOM BEJIMYMHBI. MaTeMaTH4eckoe OKUIaHue
W JUCIEpPCUsl CyMMBbI CIydalHBIX BeJIM4YMH. ['eomeTpuueckoe pacnpenenaeHue. buHoMuampHOE
pacnpeneneHue U ero CBOKMCTBa.

HenpepbiBHbIE cnydaiiHble BeIMYHMHBL. [loHSATHE O TJIOTHOCTH BEPOATHOCTH. PaBHOMEepHOE
pacnpeneneHue.

[TokazaTenbHOE pacnpeaeneHne, ero napameTpsl.

[lonatue o HoOpMambHOM pacnpenesneHu. [lapameTpbl HOPMaJbHOTO  PACIpPEIEIICHHUS.
[Ipumepsl ciydyallHBIX BEJIMYMH, MOAYMHEHHBIX HOPMAIBHOMY 3aKOHY (IIOTPEHIHOCTh H3MEpEHUi,
POCT 4YeJIOBEKA).

HepasenctBo YeoOnimena. Teopema bepuymnu. 3akoH Oonbux ymces. BeIOOpoYHBIN MeTON
u3MepeHus BeposiTHocTel. Poib 3akoHa O0JbIINX YKCeN B HAyKe, IPUPO/Ie U 00IIeCTBE.

KoBapuanus aByx cinyyaitusix BenuuuH. [lonarue o kospdunuente koppensiuu. CoBMeCTHbIE
HaOIOICHUS IBYX CIy4ailHBIX BEJIMYUH. BpIOOpOUHBIil K03 (PULIHMEHT KOPPETSIIHH.

TemaTu4eckoe IIIAHUPOBAHUE

10 kaacc
Pazpen KoanuecTBO 4acos
Yucnoswie CI)yHI(I_[I/II/I 9
TpI/IFOHOMeTpI/I‘{eCKI/Ie (I)yHKI_[I/II/I 28
Brenenue (aKCI/IOMBI CTCPECOMECTPHHA U UX CJ'IeLLCTBI/ISI) 5
HapaJIJ]eJ'ILHOCTL IIPAMBIX U IIOCKOCTEH 16
TpI/IFOHOMCTpI/I‘{eCKI/Ie YpaBHCHUA 16
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[IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUH 16
[lepneHIMKYJIAPHOCTD NPSMBIX U INIOCKOCTEN 17
[IpownsBoaHas 34
MHororpaHHuku 14
IToBTOpEHUE 20
BCETO 175
11 kaace
Paznen KoaunyecTBo yacos
Crenenu u kopHH. CTeneHHble QYHKINN 18
BekTopsl B mpocTpaHcTBE 6
MeTo1 KOOPAWHAT B IPOCTPAHCTBE 15
[TokazarenbHas u norapudmuueckas (QyHKIUU 30
Huwmuaap, KoHyC, map. 17
[TepBooOpa3zHas 1 UHTETpa 8

DIeMEeHThl MaTeMaTHYECKOM CTaTHCTHKH,
KOMOMHATOPUKH M TEOPHHU BEPOSTHOCTEH 16

O0BEMEBI TENT 19

YpaBHeHus u HepaBeHCTBA. CUCTEMbl YpaBHEHUM U

HEPABCHCTB 22
[ToBTOpEeHUE 19
BCETIoO 170
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Jluct cornacoBaHus k gokymeHTy Ne 50 ot 10.02.2024
MHnunaTop cornacoBaHus: Micxakosa [.A. CekpeTapb
CornacoBaHune nangyumnposaro: 10.02.2024 11:18

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1| Ocunosa O.A. 10.02.2024 - 11:44

[okymeHT cosaaH B anekTpoHHon chopme. Ne 50 ot 10.02.2024. NcnonHutens: Micxakosa [.A. N IIEKTPOHHbIA
Crtpanuua 20 u3 20. CtpaHuua cosgana: 10.02.2024 12:06 =¥ TATAPCTAH



