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1. INMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
N3yyeHnne maremMaTMKd B CTaplIed IIKOJIE AAET BO3MOKHOCTb JOCTUKECHUS
00y4JaroluMHCs CIAEAYIONIUX Pe3yIbTaTOB.

Jluunocmmuoie:

1) chopMUpPOBaHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKHA,; KPUTUYHOCTH MBIIUICHUS, YMEHHUE pPaclO3HAaBATh
JIOTUYECKU HEKOPPEKTHBIC BBICKA3BIBAHUS, OTINYATh TUIOTE3Y OT (PaKTa;

2) TOTOBHOCTh U CIIOCOOHOCTH BECTH AHMAJIOT C JPYTUMHU JIOJbMH, JOCTUTaTh B
HEM B3aMMONOHUMAHUS, HAXOJIUTh OOIIME MU W COTPYAHUYATh IS HUX
JIOCTHKCHUS,

3) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JI€THMH MJIQJIIIETO BO3pacTa,
B3pOCIABIMU B 00pa3oBaTeNbHOW,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-
HCCJIEI0BATENbCKOM, MPOEKTHOM U IPYTUX BUAAX JIESITEIbHOCTH;

4) rOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM UYHCIIE CaMOOOPa30BaHUIO,
Ha TMPOTSKEHUM BCEH JKU3HU;, CO3HATEIBLHOE OTHONIEHHE K HENPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOW TpodeccHoHaTbHON U OOIIEeCTBEHHOM
JIEATSIIHHOCTH;

5) screTHueckoe OTHOIICHHE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPYECTBA;

6) OCO3HaHHBIM BBIOOP Oynymied npodeccun W BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX  JKM3HEHHBIX IIJJAHOB, OTHOIIGHHE K  MpodheCCHOHAIBHOM
NESATeTbHOCTH KaK BO3MOJKHOCTU YYacCTHs B PEIICHUU JUYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPOOJIEM.

JIMYHOCTHBIC Pe3yJbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM UHCIIC B YACTH:

1. Hampuomu%cxoeo 60CNUMAHUA

IleHHOCTHOTO  OTHOIIEHUS K  OTEUYECTBEHHOMY  KYJIBTYPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACIIEUIO0, IOHUMAHHUS 3HAYCHHUS] MaTEeMaTHYECKOM
HayKH B JKM3HH COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIIAJICTh JTOCTOBEPHOM
nHpopManmeln O TEpPeOBBIX  JOCTHKEHUAX W OTKPBITHSIX  MHPPOBOHU
OTEUYCCTBEHHOH MaTEMAaTHUKH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MHUpaA U OOIIIECTBA;

2. I'padxcoanckozo eocnumanus U HpABCMBEHHO20 8OCNUMAHUS 0emell HA OCHO8e
POCCUUCKUX MPAOUYUOHHBIX YEeHHOCm el

[IpencraBiaeHuss O COIMAIBbHBIX HOpMaxX M MpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTUBE, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM
TESITEIBHOCTH TPU BBITTOJTHEHUHM Y4eOHBIX, TTO3HABATENbHBIX 3a/1a4, BBIMOJHCHUU
IKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAaHUIO
M B3aWMOIIOMOIIIA B TIPOIECCE HITOM y4eOHOW JesITEIbHOCTH; TOTOBHOCTH



OICHHUBATH CBOC IIOBCACHHUC MW IIOCTYIIKHM CBOHMX TOBapI/II_HCﬁ C IOo3unuu
HPAaBCTBCHHLIX U IIPABOBLIX HOPM C YUCTOM OCO3HAHMSA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB,

5. Honynapuzayus nHayuHvix 3Hanuii cpeou oemei (Llennocmu Hayuno2o no3Hauus)

MupoB033peHUYECKUX MPEACTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M COCTABISAIONIUX OCHOBY JIJIi TTOHUMAaHHUS CYIIHOCTHU
HAy4YHOM KapTUHBI MHpA; TMPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTIX
Pa3sBUTUSA IPUPOABI, B3aUMOCBS3SIX YEJIIOBEKAa C MPUPOJHOU CpPENOW, O pPOJIH
npeaMeTa B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEILHBIX MOTHUBOB, HAINPAaBJICHHBIX HA IMOJYyYEHHE HOBBIX 3HAHUUN
Mo TpeaMEeTy, HEOOXOIUMBIX sl OOBSICHEHUS HAOIIOJaeMbIX IMPOIIECCOB H
SIBJICHU;

MO3HABATEIFHON M HMH(POPMAIMOHHON KYJIbTYphl, B TOM 4YHCJIE€ HABBIKOB
CaMOCTOSITEJTbHOM pPaboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIMTEPaTypOid,
JOCTYITHBIMH TEXHUYECKUMHU CPEJICTBAMU MHPOPMAITMOHHBIX TEXHOJIOTHH;

UHTEepeca K OOyYCHHMIO W TIO3HAHMIO, JHO003HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MCCIIEAOBATEIILCKON  JEATCIbHOCTH, K
O0CO3HAHHOMY BBIOOpY HAIPaBJICHHOCTU U YPOBHS 00yUEHHUsI B JaTbHEHIIIEM;

7. Tpyoosozo socnumanus u npogpheccuoHaibHO20 Camoonpeoenetus

KoMMyHHUKAaTHBHON KOMIIETEHIIMM B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
MCCIIeZIOBATEIHCKOM, TBOPYECKOW W APYTHX BHJIAX ICATEILHOCTH; WHTEpeca K
NPaKTHYECKOMY M3y4YeHHIO Mpodeccuii U Tpyaa pa3InIHOro pojia, B TOM YHCIIe Ha
OCHOBE  TIpUMEHEHHWS  TPEIMETHBIX  3HAHWUH,  OCO3HAHHOTO  BEIOOpA
WHIUBHTYaIbHOW TPAeKTOPHH MPOAOKEHUS 00pa30BaHMsI C YIETOM JTUIHOCTHBIX
MHTEPECOB W CIOCOOHOCTH K TMpPEAMETy, OOIEeCTBEHHBIX HHTEPECOB U
OTPpeOHOCTEH.

Memanpeomemmnuie:

1) ymeHue caMOCTOSITEIBHO OMNPENEATh LEIU JACSATEIbHOCTH M COCTaBIIATh
IUIAHbl  JIEATENIbHOCTH; CAMOCTOATENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH [IEATEIIbHOCTh; MCIOJb30BAaTh BCE BO3MOXKHBIE PECYpChl IJIS
JNOCTH>KEHUSI TIOCTaBJIEHHBIX LIeJIed W pealn3aluyd IUIaHOB JIeSITEIbHOCTH;
BBIOWPATH YCTICIITHBIE CTPATETUHU B PA3IUIHBIX CHUTYAIIUAX;

2) yMmeHue TPONYKTUBHO OOLIAThCSI M B3aUMOJEWUCTBOBATH B IMpoIliecce
COBMECTHOW  JIESITEJIBHOCTH, YYUTHIBATH  MO3ULUUU  JAPYTMX  YYaCTHUKOB
JEeSTENBHOCTH, Y (HEKTHBHO pa3peniaTh KOHMOIUKTHI;

3) BiIajeHUWE HaBbIKAMHU I[IO03HABATEIbHOM, Y4YEOHO-HUCCIEAOBATEIbCKOU U
MPOCKTHON JAESTEIbHOCTH, HaBBIKAMHU pa3peuieHus MpodiieM; CIOCOOHOCTh U
FOTOBHOCTh K CAMOCTOSITEJIBHOMY MOMCKY METOJ/IOB PEIICHUS PAKTUYECKUX 3a]1ay,
MIPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHUS;
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4) TOTOBHOCTH W CHOCOOHOCTH K CaMOCTOATENIbHOW WH(OPMAIMOHHO-
ITIO3HABATEIBHOM JEATENBHOCTH, BKIIOUYAsl YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX
UCTOYHHUKAX MHPOpMALMM, KPUTUYECKH OLIEHUBaTh U HHTEPIPETUPOBATH
MH(OpMAIIO, TOJYYaeMYIO U3 PA3JIMYHbIX HICTOYHUKOB;

5) yMeHue HMCHoJiib30BaTh CPEeACTBA MHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
texHojorui (nanee — MKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJlay C COOJII0ICHHEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHMs, MPaBOBBIX M 3TUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MMacHOCTH;

6) BIaJgeHUE S3BIKOBBIMU CpPEICTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOKO TOUKY 3PEHUS, UCIIOIb30BaTh aJ€KBAaTHBIE SI3bIKOBBIE CPEJ/ICTBA;

7) BIageHUWE HaABBIKAMHM TO3HABaTEIbHOW pediIeKcHMH Kak OCO3HaHMS
COBEPIIAEMBIX JICHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHUM, I'PAHUL] CBOETO 3HAHWSA M HE3HAHMS, HOBBIX ITO3HABATEIbHBIX 33734 U
CPEACTB UX JTIOCTHUKECHHS.

Ilpeomemnuie

[IpenmeTHbIE pe3yJabTaThl OCBOCHHMS HMHTEIPUPOBAHHOIO Kypca MaTeMaTUKU
OPUEHTHPOBAaHBI Ha (HOPMHUPOBAHHUE IIEIIOCTHBIX MPEJACTABICHUNA O MHUpPE U OOIIeH
KyJbTYpbl O0yUYaIOIIUXCSl MYTEM OCBOEHUSI CHCTEMATHMUECKUX HAYYHBIX 3HAHUHN U
CIoCcO0OB JIEMCTBUI Ha MeTanpeaMeTHON ocHOBe. OHU MPEIOIararoT:

1) chopMHUpPOBAaHHOCTH MNPEACTABICHUNH O MaTeMaTUKe KakK YacTH MHPOBOU
KyJIbTYphl U O MECTE€ MaTeMaTHKU B COBPEMEHHOW IMBUIIM3AIMU, O CIOCO0ax
ONMCAHUs HA MATEMAaTUYECKOM SI3bIKE SIBIICHUM pEealbHOI0 MUPA;

2) cpopMUPOBAHHOCTH MPEJCTABICHUN O MaTEeMaTHYECKUX TMOHATHUAX KaK O
BKHEUILINX MAaTEeMAaTUYECKUX MOJENSIX, MO3BOJISIIOIIUX OMUCHIBATH U H3y4aTh
pa3Hble MPOLECCHl M SBJIEHHUS; MOHHMMAHUE BO3MOXXHOCTH AaKCHOMAaTHYECKOTO
NOCTPOEHHUSI MAaTEMAaTUUYECKUX TEOPHUIA;

3) BlIageHuWe MeEToAaMU JO0Ka3aTeNbCTB M AITOPUTMOB PELICHUS; YMEHHE HX
[IPUMEHSATH, TPOBOAUTD JTIOKA3ATEIbHBIE PACCYKICHUS B XOJ€ PELICHUS 3a1a4;

4) BnajgeHue CTaHAAPTHBIMM NpUEMaMHM  PEHIEHUS  PALMOHAIBHBIX U
MPPALUOHAIBHBIX, IOKA3aTEIBHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKNX YPABHCHUN
Y HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaAMM, B
TOM YHCJIE JJIsl TOWCKA MYTH PEIIEHUsS W WUIIOCTPALUWU PELICHUsS YPaBHCHUU U
HEPABEHCTB,;

5) cdopMHpPOBAaHHOCTH TPEACTABICHUN 00 OCHOBHBIX TOHSATHAX, HICIX W
METO/IaX MAaTEMATUYECKOT O aHAJIN3A;

6) copMUPOBAHHOCTH MPEICTABICHUN O TPOIECCAX U SIBICHUSIX, UMEIOIUX
BEPOATHOCTHBIM XapakKTeP, O CTATUCTHUYECKUX 3AaKOHOMEPHOCTAX B PEAIBHOM
MHpe, 00 OCHOBHBIX MOHSTUAX
AJIEMEHTApPHON TEOpPUU BEPOSITHOCTEH; CHOPMUPOBAHHOCTh YMEHUN HAXOJIUTh U
OLICHUBAaTh BEPOSTHOCTU HACTYIUICHUS COOBITUH B MPOCTEHIIMX MPAKTUUYECKUX
CUTyalMsIX U OCHOBHBIE XapAKTEPUCTUKHU CITyYalHbBIX BEJIMYHH;



7) BJIAJICHUC HABbIKAMHW HMCIIOJIBb30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPpOrpaMM IIpu
PEIICHUN 3aaa4.

ba3oBblil ypoBeHb

«IIpo0/ieMHO-PpyHKIMOHAJIbHBIE Pe3yabTaThI»

Pasznen |. BoIMyCKHMK HAYYHUTCSH I11. BINYyCKHUK NOJYYHT
BO3MOKHOCTh HAYUYUThCS
Hean J1s1 ©CIOJIb30BaHUS B Jlna pazeumus mvlulieHus,
OCBOEHHSI | IIOBCEIHEBHOM KU3HU U UCNONIL308AHUSL 8 NOBCEOHEBHO
npeaMeTra | o0ecreyeHus BO3MOKHOCTH JHCUBHU
YCHEITHOTO MPOI0IKEHUS
00pa3oBaHUs MO CIEIHAIBHOCTSIM, u obecneuenus 603MoMNCHOCU
HE CBSI3aHHBIM C MPUKIIATHBIM yeneunozo npooondicenus
HCIIONB3OBAHMEM MATCMATIKIL 00pa3o08anus N0 CNEYUAIbHOCHAM, He
CBA3AHHBIM C NPUKIAOHBIM
UCNOJIb308AHUEM MAMEMAMUKU
Inemenmeul | — OnepupoBaTh Ha 0a30BOM —  Onepuposams NOHAMUAMU.
meopuu YpOBHE HOHSTHSIMH: KOHEYHOE KOHEeUHOe MHONCECMBO, INeMeHm
MHOIICECm MHOYECTBO, IEMEHT MHOHCECMBA, NOOMHONCECMBO,
6u nepeceuenue u 00veOUHeHue
Mamemam MHOICCTEA, TOAMHOMCCTBO, MHODICecmas, YUCi08ble
uuecKkou NepeceeHHe 1 00beMHEHN E MHOICeCmBa Ha KOOPOUHAMHOU
O2UKU MHO>XECTB, YHCIIOBbIE MHOXKECTBA NpAMOIL, Ompe3oK, unmepéar,

Ha KOOPAMHATHOW MPSMOM,
OTPE30K, MHTEPBAJL;

— omepupoBaTh HAa OA30BOM yPOBHE
MOHATHUSIMH: YTBEPKICHUE,
OTPULIAHHUE YTBEPKICHHUS,
VCTUHHBIE U JIOKHBIE
YTBEPKJICHUS, IPUYHHA,
CJIECTBUE, YACTHBIN CITy4yau
00IIIero yTBepKIaeHUs,
KOHTpHIpPUMED;

— HaxOJUTh MEPECECYEHHE U
00beIMHEHUE ABYX MHOXKECTB,
MpeACTaBICHHBIX rpaduecKy Ha
YUCIIOBOU MPSIMOM;

NOJYUHMEPBATL, NPOMEICYMOK C
8bIKOJIOMOU MOUKOU, epaghuieckoe
npeocmasienue MHONCeCme Ha
KOOPOUHAMHOU NJIOCKOCHUL,

—  onepuposamv NOHSAMUIMU.
ymeepoicoenue, ompuyaHue
YymeepacoeHusl, UCHUHHbLE U
JIOJICHBLE YMBEPHCOCHUS, NPUYUHA,
creocmeue, YacmHblll Cyuail
0bwe20 ymeepaicoenus,
KOHmpnpumep,

— npogepsamsb NPUHAOJIEHCHOCHb
97IeMEeHMA MHOHCECMBY;

— Haxooumv nepeceveHue u
00veOuHeHue MHOINCeCms, 8 Mmom
yycne npeocmasieHHblx




CTPOUTH HA YUCIIOBOM IIPAMOU
IIOAMHOKECTBO YHCIIOBOT'O
MHOXECTBA, 3aJaHHOE
IIPOCTEUIIINMU YCIOBUIMUY;
pacIo3HaBaTh JI0KHBIC
YTBEPKJEHUS, OIIUOKH B
pacCyXKIeHUAX, B TOM YHCIIE C
VICIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noeceoneenoui sxcuznu u npu

U3yHeHUuu Opyeux npeomemos:

HCIIOJIb30BaTh YMCJIOBBIC
MHO>KECTBA HA KOOPJIMHATHOMN
MPAMOM TSI OTIMCAHUS PEATTBHBIX
IIPOLIECCOB U SIBJICHUM;
IIPOBOJIUTH JIOTUYECKHUE
pacCyKXIEHUS B CUTYalAsIX
IMOBCEIHEBHOM KU3HU

epaghuuecku Ha YUCI080U NPAMOUL
U HA KOOPOUHAMHOU NIOCKOCMU,
npPoBOOUMb OOKA3aAMeENbHbIe
paccyxcoenus 05t 000CHOBAHUS
UCMUHHOCU YMBEPHCOCHU.

B noeceonegnou scusnu u npu

U3yueHuu opyaux npeomemos:

UCNONIL308AMb YUCTIOBbIE
MHOXMCecmea Ha KOOpOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU
NI0CKOCMU OJ151 ONUCAHUS
DEeanbHbIX NPOYECCcos U A8NeHUl;
npPoBOOUMb OOKA3AMENIbHbIE
PaccyscoeHUs 8 CUmMyayusix
HOBCEOHEBHOU JHCUIHU, NPU
peweruu 3a0ay u3 opyaux
npeomemos

Yucna u
8bIPAICEHU
A

OmnepupoBaTh Ha 6a30BOM
YPOBHE TIOHATHUAMHU: 11EJI0€
YHCII0, JEITUMOCTD YHCE,
O0OBIKHOBEHHAS JIPOOBb,
NeCATHYHAS IPOOBb,
palnroHaJIbHOE YHUCIIO,
pUOIMKEHHOE 3HAYCHUE YHCIIa,
4acTh, J10JIS, OTHOIICHHUE,
MIPOIIEHT, MOBBIIICHUE U
ITOHMKEHHE Ha 3aJJaHHOE YHCIIO
MPOIIEHTOB, MacCIITa0;
OTICpPHPOBAThH Ha 0A30BOM YPOBHE
MOHATUSAMM: JIoTapu(dM YHCIIa,
TPUTOHOMETPUUECKAS
OKPY>KHOCTb, TpaJlyCHas Mepa
yriia, BeIMYMHA yTJIa, 3aaHHOTO
TOYKOW HAa TPUTOHOMETPUUECKOU
OKPYXHOCTH, CHHYC, KOCUHYC,
TaHIe€HC U KOTAHT€HC YTJIOB,

C60600HO onepuposams
HOHAMUSMU. Yeloe YUCIO,
oenumocms quces, 00bIKHOGEHHAs
0pobb, decsimuunas Opoow,
PAYUOHATIbHOE YUCTIO,
npuOIUNCEHHOE 3HAYeHUEe YUCA,
yacme, 0018, OMHOWeHUe,
npoyenm, nosvlueHue u
NOHUdICEHUE HA 3A0AHHOE YUCTO
npoyenmos, macumao;
nPUBOOUMb NPUMEPbL YUCEIL C
3a0aHHBIMU CEOUCMEAMU
oenumocmu,

onepuposamv NOHAMUSMU:
Jocapughm uuca,
MpUSOHOMEMPUYECKAsL
OKPYIHCHOCMb, PAOUAHHASL U
2paodycHas mepa yeid, 8eUudUnd
yena, 3a0aHH020 MOYKOU Ha




MMEIOIIUX MPOU3BOILHYIO
BEJIUYUHY;

BBITIOJIHSITh apU(PMETHUECKHE
JIEUCTBHUS C LIEJIBIMUA U
palOHaIbLHBIMU YHCIIAMU;
BBITIOJIHSITh HECIIOKHBIC
npeoOpa3oBaHUs YUCITOBBIX
BBIPAXKEHU M, COJIEPKALIAX
CTENeHH Yuce, JIMOO KOPHHU U3
quces, 0o jJorapudmel Yncel;
CpaBHUBATh paIlMOHATIbHbIE
qucia Mexay co0oi;
OIICHUBATh M CPABHUBATH C
palMoHaJIbLHBIMU YUCTIAMU
3HAYCHUS 1ETIBIX CTeTICHEH
4yHuces, KOpHEN HaTypajJbHON
CTETNIEHU U3 YHCell, JorapupmMoB
YyuCces B MPOCTBIX CIydasx;
U300paXkaTh TOUKaAMH Ha
YHUCIIOBOM MPSIMOW IETIBIE U
palrOHaJIbHbBIE YUCIIA,
n300pakaTh TOYKaMHU Ha
YHCIIOBOM MPSIMOW 1ETIbIE
CTEIEHU YUCET, KOPHU
HATypaJIbHOW CTETIEHU U3 YUCET,
aorapu(Mbl YUCEN B IPOCTHIX
Clyyvasx;

BBITIOJIHSITh HECTIOKHBIE
npeoOpa3oBaHUs LEIbIX U
JTPOOHO-PAITMOHATBHBIX
OYKBEHHBIX BBIPAKCHUH;
BBIPAXAaTh B MMPOCTEUIINX
CIIy4asiX U3 paBeHCTBA OJIHY
NEPEMEHHYIO Uepe3 APYTUe;
BBIYHCIISITH B POCTBIX CIy4asix
3HAQ4YEHUS] YUCIIOBBIX U
OYKBEHHBIX BbIPAKEHU,
OCYIIECTBIISAS HEOOXOAUMBIC

MPUSOHOMEMPULECKOT
OKDYHCHOCMU, CUHYC, KOCUH)C,
MAH2EHC U KOMAH2EHC Y2108,
UMeWUX NPOU3BONLHYIO
BeNUYUHY, YUCIA e U T,
8LINOIHAMYb apupmemuiecKue
oelicmeusi, couemas ycmHvle u
RUCbMeHHble NpUemMbl, NPUMEHSLSL
npu HeoOxXooUMocmu
8blYUCIUMENbHbIE YCIMPOUCMEA,
HAaxo0ums 3HAYeHUsl KOPHsL
HamypaibHOUu cmeneHu, CmeneHu ¢
PAYUOHATILHBLIM NOKa3ameJieM,
Jloeapugma, Ucnonb3ys npu
HeobX00UMOCmMU 8bIYUCTIUMEIbHbLE
ycmpoucmea,

HONb3068AMbCSA OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npo8ooUmMb NO U3IBECHHBIM
Gopmyram u npasunam
npeobpazosanusi OYKEEHHHIX
8bLIPAICEHU, BKIIOYAIOUWUX
cmeneHu, KOpHU, 102apu@dmol u
mpueoHomempuiecKue QyHKyuu;
Haxo0ums 3HAYeHUsl YUCTI08bIX U
OVKBEHHBIX BbIPANCEHUI,
ocyujecmesisa Heobxooumvle
NOOCMAHOBKU U NPeodPA308aAHUSL,

U300padNcams cxemamuiecku yeoi,
BEUUUHA KOMOPO2O BbIPANCEHA 8
2paoycax unu paouauax,
UCNONIb308AMb NPU peleHUU 3a0a4
MaobIuuHble 3HAYeHUs]
MPULOHOMEMPULECKUX PYHKYUL
yenos;

BbINOJIHAMb NEPEBO0 BEIUUUHDBL
yena u3 paouarHHou mepul 8
2PAOYCHYI0 U 0OPAMHO.




MOJICTAHOBKH | NMPE0OPa30BaAHNUS;
M300paKkaTh CXeMaTUYECKU yroJl,
BEJIMYMHA KOTOPOTO BHIPAXKECHA B
rpajaycax;

OLIGHWBATh 3HAKU CHUHYCA,
KOCHHYCa, TAHI'€HCAa, KOTAaHT€HCa
KOHKPETHBIX yTJIOB.

B noeceonegnoui sxcuznu u npu

usyueHuu Opyaux yueoHvix
npeomemoas:

BBITIOJIHATH BBIYUCIICHUS TIPU
pelleHnH 3a7a4 MPAKTUYECKOrO
xapakTepa,

BBITIOJTHATH TPAKTUUYECKHUE
pacueTsbl ¢ UCIOJIb30BAHUEM TIPHU
HEOOXOIMMOCTH CIIPABOYHBIX
MaTepuaIoB U BEIYUCIUTEIbHBIX
YCTPOWCTB;

COOTHOCUTbH pEaJIbHbIC
BEJIMYMHBI, XapaKTEPUCTUKH
00BEKTOB OKPY’KAIOIIETO MUPA C
UX KOHKPETHBIMH YHCIIOBBIMU
3HAYCHUSIMH;

UCIIO0JI30BATh METObI
OKPYTJICHHUS, IPUOTKEHUS U
IMPUKUIKH IIPU PELICHUU
IIPAKTUYECKUX 3a/1a4
IIOBCETHEBHOM KU3HU

B nosceonesnoii scuznu u npu
U3yueHuu opyaux yueoHvix
npeomemos:

—  BbINOJIHAMb 0CUCMBUS C
YUCTIOBLIMU OAHHBIMU NPU
peuleHuu 3a0ay npaKmu4eckKo2o
xapaxkmepa u 3a0ay u3 pa3iudHbIx
obnacmeti 3HaHUL, UCNONL3YS NPU
HeoOX00UMOCmU CNPABOYHbIE
Mamepuavl U blYUCTUMENIbHBLE
ycmpoucmea,

— OyeHusamv, CPAGHUBAMb U
UCNONIL308AMb NPU peUleHUU
NPAKmMuyecKux 3a0ay Yuciosvle
3HAYeHUsl PealbHbIX GeJIUYUH,
KOHKpemHble YUCI08ble
xXapakmepucmuxku 06beKmoa
OKpYIHCAtOue20 Mupa

Ypaenenus
u
Hepasencm
ea

PemaTte nuHeliHbIe ypaBHEHUS U
HEpaBEHCTBA, KBaJAPATHbBIC
ypaBHEHUS,

pemath jJorapuMuiecKue
ypaBHeHus Buaa loga (bx +¢) =d
U MIPOCTEMIINE HEPAaBEHCTBA BU/IA

— Pewamys payuonanvnule,
noxkazamenvHble U
Jloeapugpmureckue ypagHeHus u
Hepasencmea, npocmeuuiue
UppayUoHaIbHble U
MpUcOHOMempuyeckKue ypagHeHusl,
Hepasencmaea U ux CUCHembl,




logax<d;

— peuarth NoKa3aTelIbHbIE
ypaBHeHus, Buaa a>*°=d (rme d
MO>HO MPEICTABUTh B BUIE
CTETIEHU C OCHOBAHUEM a) U
IIPOCTEUIIINE HEPABEHCTBA BUIA
a*<d (rme d MmokHO
IPEACTABUTH B BUJE CTEIIEHHU C
OCHOBaHHUEM a);.

— TMPUBOJMTH HECKOJBKO MPUMEPOB
KOpPHEU IPOCTEHUILErO
TPUTOHOMETPUYECKOTO
ypaBHEHHs BUA: sinX = &, COS X
=a,tgx=a,ctgx =a, rue a —
TaOJIMYHOE 3HAYCHHE
COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON (DYHKIIMH.

B nosceownesnoii scuznu u npu
UsyueHuu Opyaux npeomemos.

— COCTaBJIATh U pellIaTh YPaBHECHUS
Y CUCTEMBI YPABHEHUH IIpU
PELLIEHUN HECIIOKHBIX
IIPAKTUYECKUX 3a/1a4

UCNONIL308AMb MEMOObl peUleHUs]
VPABHeHull: npugeoenue K 6Udy
«npouseedeHue pasHo Hymo» Uil
«YACMHOE PABHO HYTIIO», 3AMEHA
nepeMeHHbIX;

UCNONIL308AMb MEMOO UHMEPBAI08
0J151 peuleHUs HepaseHCme,
UCNONIb308aMb epaghuiecKuti
Memoo OJis1 NPUOTIUIHCEHHO20
peuleHus: ypasHeHul u
HepageHCcmas;

uzobpaxcams Ha
MPUSOHOMEMPULECKOT
OKDYAHCHOCU MHOHNCECMBO
peuleHuti npoCmetuiux
MPUSOHOMEMPULECKUX YPABHEHUT
U HepaseHcms,

8bINOJIHAMb 0OMOOP KOPHell
VPABHEHUU UU peuleHull
HepaseHcme 8 COOmMeemcmeaul ¢
O0ONOIHUMENbHBIMU YCIOBUAMU U
02PaHUYEHUAMU.

B nosceonesnoti socusnu u npu

usyueHuu Opyaux yueonvix
npeomemos:

cocmasaamo u peuams
YpasHeHus, cucmemvl YpagHeHUl U
HepaseHCcmea npu peuleHuu 3a0ay
opyaux y4eonvix npeomemos;
UCNOIb3068aMb YPABHEHUS U
Hepasencmaa OJisk NOCMPOEHUsL U
UCcne008aHus NPOCMetuuiux
Mamemamudeckux mooeueu
PeanbHbIX CUmyayuti uiu
NPUKIIAOHBIX 3A0aY;

ymemb UHMeEPNPemupo8ans
NOJIYYEHHbIU NPU peueHUU




VpasHeHus, HepaseHcmea uiu
cucmembl pe3yibmam, OYyeHu8ams

€20 npasoonooodue 8 KOHmexKcme

3A0AHHOU PeabHOU CUMYAYUY UIU
NPUKIAOHOU 3a0ayu

Dynkyuu

— OmnepupoBaTh Ha 6a30BOM
yYpPOBHE TTOHATUSIMH:
3aBUCUMOCTH BEJIMYWH, (YHKIIHS,
apryMeHT ¥ 3HA4YCHHE (PYHKITUH,
o0J1acTh ornpesieeHus u
MHO’KECTBO 3Ha4YCHUI (DYHKITUH,
rpaduk 3aBUCUMOCTHU, Tpaduk
GyHKUIMU, HYTW QYHKIIIH,
POMEXXYTKH 3HAKOMIOCTOSHCTBA,
BO3pacTaHUE HA YUCIOBOM
IPOMEXYTKe, yObIBaHHE Ha
YHCIIOBOM MTPOMEKYTKE,
HaunOoJIbIIee ¥ HaMMEHBIIIEe
3HaueHue (PYHKIIMHU Ha YUCIOBOM
IPOMEKYTKE, IEPUOTUUECKas
byHKIUS, IEPUO/T;

— omnepupoBaTh Ha 6A30BOM ypOBHE
MOHSTHSMU: TIpsiMasi 1 oOpaTHas
IPOIMOPIIUOHATILHOCTH JINHEWHAS,
KBaJIpaTUYHas,
jorapudMudecKas u
nokaszaTenbHast (PyHKIIUH,
TPUTOHOMETpUYECKUEe (PYHKIIHH;

— pacmo3HaBaTh rpapuKu
AIEMEHTAPHBIX (DYHKITHIA:
psIMOM U 00paTHOM
IPOIMOPIIUOHATHLHOCTH,
JMHEHWHOW, KBAJIPaTUYHOM,
JAorapuPpMUIECKON 1
TIOKAa3aTeIbHOMN () YHKITHIA,
TPUTOHOMETPUUYECKHUX (DYHKIIHIA;

— COOTHOCHUTH rpauKu
AIEMEHTAPHBIX (DYHKITHIA:
psIMOX U 0OpaTHOM

Onepuposamv NOHAMUAMU:
3a8UCUMOCNb BEUYUH, QYHKYUS,
apeymenm u 3HaveHue QyHKyuu,
obracmuv onpeoenieHus u
MHOIHCECMBO 3HAYEHUU DYHKYUU,
epaghux 3asucumocmu, epagpux
@dyuryuu, Hyau gyHxyuu,
nPOMeEdHCYmKU
3HAKONOCMOSHCMEA, 803PACMAHUE
HA YUCTI080M NPOMEIICYMKe,
yovleanue Ha YUCI080M
npomesicymie, Hauboavuiee u
HaumeHbulee 3HayeHue QyHKyuu
HA YUCTIO80M NPOMEIICYMKE,
nepuoouveckas YyHKyus, nepuoo,
YyemHas U HeuemHuas PyHKYuu;
onepuposamv NOHAMUAMIU
npsamas u 0opammuas
NPONOPYUOHATLHOCTb, TUHEUHAS,
K8AOpamuyHasi, 102apu@dhmMuiecKkast
U nokazamenvhas QyuKyuu,
mpueoHoMempuieckue QyHKyuu,

onpeoenams 3HaueHue QyHKYuu no
SHAYEeHUIo ap2ymenma npu
PA3IUYHBIX CROCODAX 3A0aHUSL

dynKyuu;
Ccmpoumsv 2papuru u3yyeHHbIx

dyHKyuiL;

OnucwHI8amsb no 2papuxy u 8
npocmetuux cayuasx no gopmyie
nosedeHue u ceolcmea yHKyutl,
HAxoo0ums no epaguxy yHxyuu
Haubonbue u HaumeHbvuiUe
3HAYeHUs;

Cmpoums 3CKu3 epaguxa




MPOMOPIIMOHATILHOCTH,
JVHEWHOM, KBaAPaTUYHOH,
aorapuMu4ecKon u
NOKa3aTeIbHON (PYyHKIUH,
TPUTOHOMETPUIECKUX (DYHKIIUH C
dbopmynaMu, KOTOPEIMU OHU
3aJ1aHbl;

— HAaxoJHUTh IO TpaduKy
NpUOTIKEHHO 3HAYCHUS
(GYHKIMH B 3aIaHHBIX TOUYKAX;

— ONpenesnsiTh Mo rpaduky
cBoiicTBa GyHKUMHU (HYIIH,
POMEXXYTKH 3HAKOMIOCTOSHCTBA,
POMEXXYTKA MOHOTOHHOCTH,
HanOOoJIbIITNEe ¥ HAUMEHBIIIHE
3HAYEHUS U T.I1.);

— CTPOMTH 3CKH3 Ipaduka
(yHKIMH, yIOBIETBOPSIOIIEH
[pUBEJECHHOMY Ha0Opy yCIOBHIA
(TpOMEXYyTKH BO3pacTaHus /
yObIBaHUs, 3HaUeHUE (DYHKITUU B
3aJaHHOM TOYKE, TOUKHU
HKCTPEMYMOB H T.1.).

B nosceonegnoii socusnu u npu
Usy4eHuu Opy2ux npeomemos:

— OIpeaensATh Mo rpadukam
CBOMCTBA peaJIbHbIX IPOLIECCOB U
3aBUCUMOCTEN (HAaMOOJbIINE U
HAMMEHbBIIINE 3HAUYCHHUS,
POMEXKYTKHU BO3pacTaHUs U
yOBIBaHUS, TPOMEKYTKH
3HAKOMOCTOSHCTBA U T.11.);

— UHTEPHPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
IIPAKTUYECKON CUTyaIuu

@dyukyuu, yoosnemeopsroujeii
NpUBeOeHHOMY HAOOPY YCI08ULL
(npomedicymku
803pacmanus/yovl6anus, 3HaveHue
@dyuKyuu 8 3a0aHHOL MoyKe,
MOYKU IKCIMPEMYMO8,
ACUMNMOMbl, HYIU PYHKYUU U

m.o.);

— pewiambs YpagHeHusl, npocmenuiue

cucmembl YpagHeHUl, UCNOIb3YS
ceolicmea QYHKYUl u ux
epaghuxos.

B nosceonesnoii scuznu u npu

usyueHuu Opyeux yueoHvix
npeomemos:

onpeodenims no spaguram u
UCNONIBL308AMb OISl PeUleHs]
NPUKIAOHBIX 3A0a C8OUCMEA
DeanbHblX NPoYeccos U
3agucumocmeti (Haubovuiue u
HauMeHblue 3Ha4eHuUsl,
NPOMENCYMKU 803PACMAHUS U
VObI8aHUsL (YYHKYUL, NPOMENCYMKU
3HAKONOCMOSHCMBA, ACUMNIOMbL,
nepuoo u m.n.);
UHMEPNPemuUpo8ams C8OUCMEA 8
KOHmMeKcme KOHKpemHuou
NPAKMUYecKol Cumyayuu,
onpedenams no epaguxam
npocmetiuiue XapaKxmepucmuKu
nepuoouYecKux npoyeccos 8
buonoeul, SIKOHOMUKe, MY3bIKe,
paouocesazu u op. (amniumyoa,
nepuoo u m.n.)

Idnemenmut
mamemam
UYECKO20

— OnmnepupoBaTh Ha 6a30BOM
YPOBHE MOHSITUSMH:
MPOU3BO/IHAS (PYHKIIMHU B TOUKE,

Onepuposams NOHAMUAMU:
npou3e00Has yHKyuu 6 mouxe,
KacamenbHas K epaguxy yHKyuu,

10




anaiusza

KacarenpHas K rpaQuky
(yHKUMHU, TPOU3BOIHAS
dyHKLMY;

ONPENEIATh 3HAYEHNE
IPOU3BOJIHON (DYHKLIUU B TOUKE
0 U300PKEHUIO KacaTeIbHOU K
rpaduKy, MPOBEICHHON B 3TOU
TOYKE;

pelaTh HECIIOKHbIE 3a1a4U Ha
IPUMEHEHHUE CBSI3H MEX]LY
IPOMEKYTKaMU MOHOTOHHOCTH U
TOYKAMH SKCTpeMyMa (PYHKIIUH,
C OJTHOW CTOPOHBI, U
IPOMEXKYTKaMU
3HAKOMOCTOSHCTBA U HYJIAMH
IPOU3BOJIHOM ITON (QYHKIIMH — C
JIPYTOH.

B noeceonegnoui sxcusnu u npu

UsyueHuu Opyaux npeomemos.

NoJIb3YACH rpaduKamu,
CpaBHUBATH CKOPOCTHU
BO3pacTaHus (pocra,
TIOBBIIIICHUS, YBEJIMUCHHUS U T.11.)
WJIM CKOPOCTH YOBIBaHUS
(mageHusi, CHU>KECHUS,
YMEHBIICHHS U T.I1.) BEJIMYUH B
peaNbHBIX MPOIECCax;
COOTHOCHTH TpadKH peambHbIX
MPOLIECCOB M 3aBUCUMOCTEM C UX
OMHMCAHMSIMU, BKIIOUAIOIIMU
XapaKTePUCTUKH CKOPOCTH
u3MeHeHus (ObICTPBINA POCT,
MJJABHOE TTOHUKEHUE U T.IL.);
UCIIOJIb30BATh Tpaduku
PEANBHBIX MPOIECCOB IS
pEIICHUS HECIOKHBIX
MPUKJIATHBIX 3371a4, B TOM YHCIIC
onpenenss no rpaduKy CKOpOCTh

npou38o0Has yHKyuu;

—  BLIYUCTAMb NPOUZBOOHYIO
00HOUNIeHA, MHO20YeHd,
K8AOPAamHo20 KOPHS,
NPOU3BOOHYIO CYMMblL (DYHKYUIL,

—  BLIYUCTAMb NPOU3BOOHbBIE
INEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUL, UCNONIb3YS
CHPABOUHbIE MAMEPUATbL,

— uccnedosams 6 NPOCMeuUUx
CAYYAsAX QYHKYUU HA
MOHOMOHHOCMb, HAXOOUMb
Haubovbuue U HauMeHbULUe
3HAYeHUs PYHKYULl, Cmpoums
epapuKry MHO20UIeHO8 U
nPOCMenuux payuoHa IbHbIX
@YHKYULL ¢ UCNOTL30BAHUEM
annapama MamemamuiecKo2o
amanusa.

B nosceonesnoii scuznu u npu
usyueHuu Opyaux yueonvix
npeomemos:

— pewams NPUKIAOHble 3a0a4U U3
ouonozuu, uzuxu, xumu,
IKOHOMUKU U OPY2UX NPEOMemo8,
CB8A3AHHbLE C UCCe008AHUEM
Xapakxmepucmux peaibHblx
npoyeccos, HaxoAHcoOeHuem
HAUOONbWUX U HAUMEHBUIUX
3HA4eHul, CKOpoCmu U yCKoOpeHus

—  UHMepnpemuposams NOJy4eHHble
pe3ynvmanvl
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XoJaa mpolrecca,

Cmamucm
uKa u
meopus
8EpPOAMHOC
meil,
J02UKa u
Komounam
opuka

— OmnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMH
OMHCATETbHBIMU
XapaKTepUCTUKaAMU YHCIIOBOTO
HaOopa: cpeaHee
apupMeTHIEeCKOe, MeIMaHa,
HanOoJIbIlIee 1 HAUMEHBIIIEE
3HAYCHUS;

— omnepupoBaTh Ha 6A30BOM ypOBHE
HNOHSTHSIMU: 4acTOTa U
BEPOSATHOCTH COOBITHS,
CIIy4ailHbIN BHIOOP, OTBITHI C
PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMU;

— BBIUYUCIIATH BEPOSTHOCTH
COOBITHI HAa OCHOBE MOJCUYETA
YHCJIa UCXOO0B.

B nosceownesnoii scuznu u npu
UsyueHuu Opyaux npeomemos.

— OIICHMBATh U CPAaBHUBATH B
IPOCTHIX CIy4asX BEPOSITHOCTH
COOBITHI B peaJIbHOU KU3HHU;

— YHUTaTh, COMOCTABJIATH,
CpaBHUBATh, UHTEPIIPETHPOBATH
B IIPOCTHIX CIy4asix peajbHbIe
JaHHBIC, TIPECTABICHHBIC B BUJIE
Ta0JInII, TUarpaMm, rpauKoB

— HUmems npedcmaenenue o
OUCKDEMHbBIX U HENPEPbLEHbIX
CIYYAUHbIX 6eTUYUHAX, U
pacnpeoenenusx, o
He3a8UCUMOCIU CIYYAIHbIX
BENUYUH,

— umemv npeocmasieHue o
MaAmMemMamudecKom O#CUOAHUU U
oucnepcuu CyyauHblx 6eTUYUH,

— umemsb npeocmasieHue o
HOPMAIbHOM pacnpeodeneHuu u
npumMepax HOpMaibHO
pacnpeoenentbix CIyUaiHblx
BENUYUH,

— NOHUMAMb CYyMb 3AKOHA OONBUIUX
yucen u 8b100POUHO20 MeMmooa
UMepeHusi 6epOAmMHOCMELl,

— umems npeocmasienue 0o
VCI08HOU 8ePOAMHOCMU U O
HOJHOU 8ePOSIMHOCIU, NPUMEHSAMb
UxX 6 pewlenuu 3a0a,

—  UMemsb npeoCmasileHue 0 BANCHbIX
YACMHBIX BUOAX PACIpeOeleHUl U
NPUMEHAMb UX 8 PeuleHUU 3a0ay,

— UMemsb npedCcmasieHue o
KOppenayuu CIy4atiHblX eIU4UH, O
JIUHEUHOU pecpeccuul.

B nosceounesnoti orcusnu u npu
U3yYeHUU Opyaux npeomemos:

—  BbIYUCTISAMb UU OYECHUBAMb
seposimuocmu cooblmutl 8
PEANbHOU HCUZHU,

—  8blOUpamv nooxXoosauue Memoobl
npeocmasienus u 06pabomxu
OAHHbBIX;

—  yMemb peuams HeCl0NCHbIe
3a0a4u Ha NPpUMeHeHUe 3aKOHA
OONbULUX YUCEN 8 COYUONOSUU,
CMpaxosanuu, 30pasooxXpaHenul,
obecneyeHuu 6e30nacHoCmu
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HacesleHus 6 Llp@é’@bl"lalzl-lblx
cumyayusix

Texcmoeut
e 3aoauu

PemaTth HECIOXKHBIC TEKCTOBBIC
3aJla4M pa3HbIX THUIIOB,

aHaJM3UPOBATh YCIOBUE 3aa4H,
Ipy HEOOXOAMMOCTH CTPOUTH
JUTSL €€ PEIICHUS
MaTeMaTHUYECKYIO MOJIEIb;
IIOHUMAaTh U UCIOJIL30BaTh JJIs
pelieHus 3a1a4u nHpopMaluio,
PEACTaBICHHYIO B BU/JIE
TEKCTOBOM M CUMBOJILHOM
3aIlMCH, CXEM, TaOJIHI],
auarpaMm, rpauKoB, pUCYHKOB;
JEeHCTBOBATh IO AJITOPUTMY,
COJICpIKaIlIEMYCSl B YCIIOBUH
3a1a4u;

HCII0Jb30BAaTh JJOTHYECKHE
paccyXJIeHUs TIPU PEIICHUU
3a1a4u;

paboTaTh C M30BITOUHBIMHU
yCJIOBHSIMU, BBIOWpasi U3 BCe
uH(opMaluu, TaHHBIE,
HEO0OXOAUMBIE TSI PEIICHUS
3a1a4u;

OCYIIECTBIIATH HECIOKHBIN
nepeOdop BO3MOXKHBIX PEIICHUH,
BBIOMpAs U3 HUX ONTUMAIIBHOE 110
KpUTEpHUsIM, ChOpMYIUPOBAHHBIM
B YCJIOBHH;

aHaJU3UPOBATH U
UHTEPIPETUPOBATH MOTYyUYCHHBIC
pellIeHUsI B KOHTEKCTE YCIOBUS
3a/1a4M, BBIOUPATh PEIICHUS, HE
MPOTUBOpEYAIIINE KOHTEKCTY;
pemaTh 3a/1a4ud Ha pacyer
CTOMMOCTH MOKYIIOK, YCJIYT,
ITO€3/I0K U T.II.;

peraTh HeCJI0KHbBIC 3aa9H,
CBSI3aHHBIC C JIOJICBBIM y4acTHEM
BO BJaJieHUU (pUpmoit,

MPEINPUITUEM,

Pewamso 3a0auu pasnvix munos, 8
MOM Yucie 3a0ayu NOSbIUUEHHOU
MpyOHOCU,

8b10UPAMb ONMUMATLHBLLL MEMOO
peutenus 3a0adu, paccmampusdst
PasznuuHble Memoovl,

CMpoUms MOOeb peueHus
3a0aqu, nposooUmbs
doKazamenbHble PacCyHcOeHUsl,
pewams 3a0ayu, mpedyroujue
nepebopa 8apuanmos, nposepKu
YCao8uil, 8b100pa ONMUMATLHO2O
pe3yibmama,

AHATUIUPOBAMND U
UHMEPNPemupo8ams pe3yibmamol
8 KonmeKcme yclio8us 3a0a4u,
8bIOUPAMb peueHus, He
npomusopeyauyue KOHMeKcny,
nepegooums npu peuleHuu 3a0ayu
unghopmayuio uz 00HoU hopmwl 6
Opy2yio, UCNONb3Ys NPU
HeoOX00UMOCmU CXembl,
maobauysl, epaguxu, ouazpammol;

B nosceonesnoti socusnu u npu

UsyueHuu Opyaux npeomemos:

peuams npakmuyecKue 3a0a4u u
3a0ayu u3 Opyaux npeomemos
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HEJIBUKUMOCTBIO;

— pewiaTh 3a7a4M Ha MPOCTHIE
MIPOIICHTHI (CHCTEMBI CKHIOK,
KOMHUCCHH) ¥ Ha BBIYUCIICHHUE
CJIOXHBIX TIPOIIEHTOB B
Pa3IMYHBIX CXeMaX BKJIAJ0B,
KPEAUTOB U UITOTEK;

— peliaTh NpakTUYECKUE 3a]1auH,
TpeOYIOIINE UCTIOTB30BAHUS
OTPHUIIATEJILHBIX YUCEN: Ha
oIpeJiesieHre TeMIIepaTyphbl, Ha
OTpeJIEICHHUE TOJIO0KEHUS Ha
BpPEMEHHOM OcH (J10 HaIlIeH 3pbI U
MIOCJIE), Ha JIBUYKEHUE JIEHEKHBIX
cpeAcTB (IpUXoj/pacxo), Ha
ompeiesieHre TIyOUHBI/BBICOTHI U
T.IL.;

— HCIOJb30BATh MOHSITHE
MaciiTada Jij1si HaX0XKJIeHUS
PACCTOSIHUIM U JIJTMH Ha KapTax,
IUTAaHAX MECTHOCTH, MJIaHaAX
ITOMENICHUH, BBIKpOWKAX, IIPH
paboTe Ha KOMITBIOTEPE U T.II.

B noseceonesnoii srcuznu u npu
U3yYeHUU Opyaux npeomemos:

— peuiaTh HECJIOKHBIC
MPAKTUYECKUE 3a/1a4H,
BO3HHUKAIOIIUE B CUTYAlHSIX
ITOBCEIHEBHOM KU3HU

T'eomempu
A

— OmnepupoBaTh Ha 6a30BOM
ypOBHE TTOHATUSIMU: TOYKA,
npsiMasi, TUIOCKOCTh B
POCTPAHCTBE, NAPaAJIETbHOCTD
Y TICPIICHIUK YIS PHOCTD MPSMBIX
U IIJIOCKOCTEH;

— pacrmo3HaBaTh OCHOBHBIC BHJIBI
MHOT'OTPaHHUKOB (TIpU3Ma,
MUpamMuIa, MPSIMOYTOJIbHBIN

—  Onepuposamv NOHAMUAMU:
Mmouxa, npsamast, NIOCKOCMb 8
npocmpancmee, napaieibHoChb
U NepneHOUKYIAPHOCIb NPAMBIX U
naocKocmeu,

—  npumeHAmbs OJisl peuleHus 3a0ay
eeomempuyeckue hakmol, eciu
VCI08UsI NpUMEHEHUs 3a0aHbl 8
sA6HOU popme;
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napasuienenunes, kyo);

— wu300paxarb U3ydaemble (QUTYpHI
OT PYKH U C IPUMEHEHHEM
MPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

— nenath (BBIHOCHBIE) TUIOCKHE
YepTeX U U3 PUCYHKOB IPOCTHIX
00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

— WU3BJIEKaTh MH(POPMAIIIIO O
IPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUrypax,
NPEJICTaBICHHYIO HA YepTexax u
PUCYHKaX;

— npuMeHaTh Teopemy [udaropa
IIPU BBIYUCICHUH 3JIEMEHTOB
CTepeoMeTpUUecKuX Quryp;

— HaxoJIUThb 00bEMBI U TUIOIIAJH
ITOBEPXHOCTEM MPOCTEUILINX
MHOT'OTPaHHUKOB C
npuMeHeHreM GopMyI;

— Ppacmno3HaBaTh OCHOBHBIE BUIbI
TeJ BpaueHus (KOHyC, HUIUH/IP,
cthepa u map);

— HaxoJIUTh 00bEMBI U TUIOIIAH
ITOBEPXHOCTEMN MPOCTEUIIINX
MHOT'OTPaHHUKOB U TEN
BpalleHus C MPUMEHEHUEM

dbopmy.

B nosceonesnou srcusznu u npu
U3yYeHuU Opyaux npeomemos:
— COOTHOCHUTbH a0CTpPaKTHBIE

T€OMETPUIECCKUE TTOHITHUS U
(bakKThI C peaTbHBIMU
KU3HEHHBIMU 00BEKTAMH H
CUTYaIUSIMU;

— WCIIOJIB30BaTh CBOMCTBA

— peuwiams 3a0ayu HA HAXOHCOeHUe
2eomMempuyecKux 8eaudut no
obpazyam unu aneopumman;

— Odeamb (8bIHOCHbBIE) NIOCKUE
uepmescu U3 pUCyHKo8 00beMHbIX
Guzyp, 6 mom uucie pucogamo 6uo
ceepxy, cOOKy, cmpoums ceyenusl
MHO202DAHHUKO8,

—  U361eKamv, UHMEPNPemuposams u
npeobpazoevieams UHGOPpMayuro o
2eomempuyeckux Queypax,
npeoCmasieHHy10 Had Yepmedtcax,

—  npuMeHAmsb 2eomempuiecKue
Gaxmul 0ns peuwtenus 3a0ad, 8
MoM yucjie npeonoazauux
HEeCKOIbKO Wla208 peuletusl;

— ONUCHIBAMb 83AUMHOE
PACNOI0dHCEHUE NPAMbBIX U
NJI0CKOCMell 8 NPOCMPAHCMEe;

— ¢opmynuposams ceolicmea u
npusHaxKu ueyp;

— OoKkazvigamsv 2eomempuiecKue
VmMeEepHcOeHUsL,

— grademv CMAHOAPMHON
Kaaccugurayuerl
NPOCMPAHCMBEHHBIX uyp
(nupamuowl, npu3mbl,
napanienenuneowvl);

—  Haxooumv 00vbeMbl U NAOWAOU
NOBEPXHOCMEl 2e0MeMPULECKUX
mei ¢ npumeHenuem opmyiu,

—  BBIYUCTIAMb PACCMOSHUSL U Y2Tlbl 8
npocmpancmae.

B nosceounesnoti orcusnu u npu
U3YYeHUU Opyeux npeomemos:

— UCNOJIb308a4Mb CEOUCMBA
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MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTYp IS
pElIeHHs TUMOBBIX 3a7a4
OPAKTUYECKOTO COJIEPKAHUS;

— COOTHOCHUTbH IUIOLIAAH
IIOBEPXHOCTEMN TEJI OJIMHAKOBOU
(GbopMBI pa3IMUHOTO pa3Mepa;

— COOTHOCUTBH 00BEMBI COCY/IOB
OJIMHAKOBOW (POPMBI pa3IUYHOTO
pasmepa;

— OlEHHUBaTh (POpMY MPaBUILHOTO
MHOTOI'paHHUKA MOCJIE CIUIIOB,
CPE30B U T.II. (OTPEACIIAThH
KOJIMYECTBO BEPIIHH, pedep u
rpaHei MoTy4YeHHBIX
MHOTOT'PaHHUKOB)

2eomMempuyecKkux gueyp ons
peuierus 3a0a4 npaKmuyecKo2o
xXapaxmepa u 3a0a4 u3 Opyeux
obnacmeti 3HaHU

Bexkmoput
u
KoopOuHa
mul ¢
npocmpanc
mee

— OmnepupoBaTh Ha 0a30BOM
YpOBHE MOHSATUEM JEKaPTOBBI
KOOpJIMHATHI B POCTPAHCTBE;

— HaxoJIUTh KOOPJUHATHI BEPIIUH
Ky0a 1 MPSIMOYTOJILHOTO
napasuiesenurneia

- Onepupoeamb NOHAMUAMU

0eKapmoBvl KOOpOUHAmMvl 8
npocmpancmee, 8eKmop, Mooyib
8eKMOpa, paseHCcmao 8eKmMopos,
KOOpOUHAmMbl 86eKMopa, y20.l
MedHcOy 6eKMOPAMU, CKATISIPHOE
npouseeoenue 6eKnmopoa,
KOJLIUHEapHble 8eKMOopbl,
Haxoo0ums paccmosuue mexncoy
08YMSL MOYKAMU, CYMM) BEKMOPO8
U npoussedeHue 6eKmopa Ha
YUCTIO, Y20 MeHCOY 8eKMOPaMU,
CKasipHOe npousgeoenue,
Packiaovieams 6eKmop no 08ym
HeKOJLIUHeapHbIM 8eKMOPAM,
3a0a8amv NIOCKOCMb YPAGHeHUeM
8 0eKapmoeoll cucmeme
KOOpoOuHam,

pewamsv npocmeriuiue 3a0aiu
88e0eHUeM BeKMOPHO20 basuca

Hcmopus
Mmamemam
UKu

— OnmceIBaTh OTACIBbHBIC
BBIAAIOIIUCCA PC3YJIbTAThI,
IIOJTYYCHHBIC B XOAC pa3BUTHUA
MATCMATHUKHU KAaK HAYKH,

— 3HATb IPUMCPBI MATCMATUICCKHUX

lIpeocmasname exnad
8bI0AIOUUXCS MAMEMANUKO8 8
paszeumue MamemMamurky U UHbIX
Hay4uvlx oonacmeti,

HOHUMAMb POJib MAMEMAMUKY 8
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OTKPBITUN U UX aBTOPOB B CBS3U paseumuu Poccuu
C OTEYECTBEHHOU U BCEMUPHOMN
HUCTOpHUEH;

— IIOHUMATh POJIb MATEMATHUKU B

passutuu Poccun
Memoowt — IlpumeHATh U3BECTHBIE METOABl | — Hcnoavzosams 0cHOBHbBIE MEMOObL
Mamemam IIPY PELICHUH CTaHIAPTHBIX 00Ka3amenbcmed, npoeooUns
UKuU MaTeMaTUYECKUX 3a/ay; 00KaA3amMenbCmeo U GblNOTHAMb

— 3ameyvaTrb U XapaKTepUu30BaTh onpoeepoicenue;
MaTeMaTHUYECKUE — NPUMEHAMb OCHOBHbIE MEMOObl
3aKOHOMEPHOCTH B OKPYKaroIlen pewenuss Mamemamudeckux
JNEUCTBUTEIIBHOCTH; 3a0au,

— IIPUBOJUTH IPUMEPBHI — Ha OCHO8€ MAMeMamuiecKux
MaTeMaTHUYECKUX 3aKOHOMepHOCmel 8 npupooe
3aKOHOMEPHOCTEU B IIPUPOJE, B Xapakmepuzoeams Kpacomy u
TOM YHCJIE XapaKTEPU3YIOLINUX COBEPULEHCNEBO OKPYIHCAIOUE20
KpacoTy U COBEPIIEHCTBO MUpa u npousseoeHuti UCKyCccmea,
OKPYKaIOIIEro Myupa u — NpumMeHAmsb npocmeuuiue
IIPOU3BEICHUIN UCKYCCTBA npocpamMMHble Cpeocmea u

971eKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl npu peuteHuu
Mamemamuieckux 3a0ay

2. COIEPXKAHME KYPCA. BA3OBbIl YPOBEHbD.

JIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

KoneyHnoe MHOK€ECTBO, 3JIEMEHT MHOKECTBA, IOAMHOXKECTBO, IEPECEUCHUE U
00BEIMHEHUE MHOKECTB, YUCJIOBbIE MHOXKECTBA HA KOOPAMHATHOMN MPSIMOHA,
OTPE30K, UHTEPBAI, NPOMENHCYMOK C 8bIKOIOMOU MOUKOU, epaghuieckoe
npeocmasiieHue MHOMCeCcmea Ha KOOPOUHAMHOU NIOCKOCMIU.

VYTBepkaeHue (BbICKa3bIBaHUE), OTPULIAHUE YTBEPKICHUS, UCTUHHBIE U JIOKHbBIC
YTBEPKIICHUS, CIEACTBUE, YACTHBIN CITydail 00IIET0 YTBEP)KICHUS, KOHTPIIPUMED,
JI0KA3aTeNIbCTBO.

Yucia 1 BhIPpAKEHHS.

Kopensb n-ii ctenenu u ero cBoictBa. [lonamue npedena uuciogou
nocneoosamenviocmu. CTeneHb ¢ JeMCTBUTEIbHBIM OKA3aTeNIeM, CBOMCTBA
cTeneHu. [[elicTBUS ¢ KOPHSAMM HaTypajbHOU CTETIEHU U3 YUCEl, MOHCOeCmBeHHble
npeoopazo8anUsl blPANCEHUL, 8KIIOUAIOWUX CIENEeHU U KOPHU.

Jlorapudwm uncna. JleciTuanbie U HATYpanbHbIE Jorapudmel. Yucno e.
Jlorapudmudeckue ToxaecTa. JleicTBus ¢ JorapudMaMu YUCEN, npocmetiuiue
npeodpa308anUsl 8bIPA’CEHUN, BKIIOYAIOWUX 102APUPMDBI.

N300paxeHnne Ha YUCIOBOM MPSIMOM LIETBIX U PALIMOHAIIBHBIX YUCEN, KOPHEI
HaTypaJIbHOM CTENIEHU U3 YKCel, Jorapu(dmMoB Yucel.
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Tpuronomerpuueckas OKpyKHOCTb, paduannas mepa y2ia. CUHyC, KOCUHYC,

TAHT'EHC, KOMAaH2eHC TIPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPHUYECKOE

TOKJECTBO U CIIEJICTBUA U3 HETO. 3HAYEHUSI TPUTOHOMETPUUYECKUX ()YHKIIMHA 151
T T T T

yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,E, E pan). Dopmynvl

NpUBEOetUsl, CLONCEHUS, POPMYTIbl OBOUIHO20 U NOJOBUHHO20 Y2d.

YpaBHeHUS ¥ HEPABEHCTBA.

YpaBHeHus ¢ ogHoM nepeMeHHou. [Ipocreniue uppauoHaibHbIe YPaBHEHHUS.
Jlorapudmudeckue u nokasatenbHble ypaBHenus thna loga(bx+c)=d,a>™*°=d (rxe d
MOYKHO TIPEICTAaBUTh B BUJE CTEIICHH C OCHOBAHUEM a U PAIl[HOHATBLHBIM
MOKa3aTejieM) M UX pelicHust. TpUrOHOMETPHUYCCKUE YPAaBHEHHUS
BH1aSiNX=4a,C0SX=a,Igx=a, rie a — TabJrMYHOE 3HAYCHUE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKON (QYHKIINHU, K UX PEIICHHU.

HepaenctBa ¢ onHoit nepemenHoi Buia 10g.x<d,a*<d (rme d moxHO
IpEACTABUTH B BUIE CTEIIEHH C OCHOBAHUEM a)

Hecnooicnvle payuonanvhvie, nokazamenvhbvle, 102apupmuyecKue,
mpucoHOMempuiecKue YyPasHeHUsl, HEPAGEHCMEA U UX CUCEMbL, NPOCmetiuiue
UPPAYUOHAIbHBLE YPAGHEHUS U HePABeHCMEA.

Memoo unmepsanos. I paguueckue memoowvl peutenust ypasHeHuil U HEPAGEHCMS.
Pewenue ypasnenutl u nepagencme, cooepuHcamjux nepemeHHyro noo 3HAKOM
MOOYJIAL.

Vpasnenus, cucmemvl ypasnenuii ¢ napamempom.

DYyHKINH.

[onsitue dynkunu. Hynu QyHKIuu, mpoMeKyTKu 3HaKOIIOCTOSHCTBA,
MOHOTOHHOCTh. Hanbosnbiiiee 1 HauMeHblee 3Hauenue GyHkiuu. [lepuognuyHocTs
¢ynkimu. YeTHOCTh ¥ HEUETHOCTh PyHKIMNA. CTeneHHas, mokazaTreabHas u
norapudmuyeckas GyHKIUU; UX cBoMCTBa U rpaduku. CroorcHbvle hyHKyUU.
Tpuronomerpudeckue GyHKIIMH Y =COSX, Y =SinX, Y = tgx . @yuxyus y = ctgx .
CaoticTBa 1 rpauKu TPUTOHOMETPUUECKUX (DYHKITHIA.

ApKKOCuHyc, apKCUHyC, ApKMAaH2eHc YUcida, apKKOmMaH2eHc Yucid.
Obpamnvle mpuecoHomempuiecxkue QYHKYUU, ux c8oUCmea u epaguxu.
IIpeobpaszosanus epaguxos Gyuxkyui: cogueu 60016 KOOPOUHAMHBIX OCell,
pacmsadcenue u coucamue, CUMMempus OMHOCUMENbHO KOOPOUHAMHbBIX OCell U
Hauana koopounam. I paguxu 83aumHo 0Opamuwvix QyHKyuil.

DJIeMeHThl MAaTEeMATHYECKOI0 aHAJIHU3A.

ITpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaguky GyHKIUU.
['eomerpuueckuit U Gu3HUECKUN CMBICT Tpou3BOAHON. [Ipon3BoaHBIE
anemMeHTapHbIX QyHKuui. [Ipor3BogHAs CyMMBI, MPOU3BEAEHHUS, YACTHOTO, IBYX

GyHKIU.
Bmopas npouseoonas, ee 2ceomempuyeckuii u puauueckuii cCMvici.
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[TonsiTHe 0 HEMPEPHIBHBIX PYHKIUAX. TOUKH SIKCTpeMyMa (MakCUMyMa U
MuHEMYyMa). MccrenoBanme aneMeHTapHbIX (DYHKITNN Ha TOYKH SKCTPEMyMa,
HanOoJIbIIee M HAMMEHBIIIEE 3HAUEHHE C MIOMOILbIO POU3BOHOMN. [locmpoenue
epaghukos yHKyuil ¢ nomMowbio npou3soonslx. llpumenenue npouzeo0HoU npu
peuteHuu 3a0au.

llepsoobpaszuas.llepsoodpasnvie snemenmaprvix gyuxyutl. Ilnowaos
kpusonunetinot mpaneyuu. Popmyna Hotomona-Jleiibnuya.Onpeodenennulil
unmeepan. Bvruucaenue niowadeu nnockux gueyp u o6vemos men paujeHus ¢
NOMOWbIO UHMezpaa.

CratucTHKa M TeOpHUsi BEPOATHOCTEH, JIOTHKA 1 KOMOMHATOPHKA.

YactoTa u BepOATHOCTh COOBITUS JlOCTOBEPHBI, HEBO3MOXHBIE U CITydaliHbIE
coObITHs. BbIurciieHre BEepOsITHOCTEN B ONBITaX C PAaBHOBO3MO>KHBIMU
AJIIEeMEHTApHBIMU UcXoAamMu. Perienue 3aa4 ¢ MpUMEHEHUEM KOMOUHATOPUKH.
BeposiTHOCTH CyMMBI IByX HECOBMECTHBIX COOBITUH. [IpoTHBOMONIOKHOE COOBITHE
U €r0 BEPOATHOCTb.

IIpasuno ymnoorcenus eeposmuocmeu. Popmyna noanou eepoamuocmu. Pewenue
3a0au ¢ npumeHenuem 0epesa 8eposmHOCMell.
Huckpemuvie cryyaiinvle 8eIUUUHBL U UX PACIPEOeTIeHUsL.

Mamemamuueckoe odxcudanue, oucnepcus cayuainou eenudunsvl. Cpeonee
K8aopamuyHoe OmKIOHeHUe.

Ilonamue o nopmansnom pacnpedenenuu. Ilpumepul ciyuatinuix eauyun,
NOOYUHEHHBIX HOPMATTbHOMY 3aKOHY (NO2PEeUHOCMb USMEHEeHUL, POC Yell08eKa).
IIpeocmasnenue o 3axone o6onvuiux yucen. Ponv 3akona bonbuiux yucen 8 Hayke,
npupooe u oobwecmae.

Coemecmuvle HaOM00eHUs: 08X cyHauHbIX eeauyun. Ilonamue o kopperayuu.

I'eomeTpus.

IToBTOpenue. Pemenue 3a1ad ¢ MpuMEHEHUEM CBOMCTB (UTYp HA TUIOCKOCTH.
3amaun Ha 10KA3aTeNbCTBO U MMOCTPOCHUE KOHTPIIpUMEPOB. Mcnonb30BaHue B
3a7a4ax NIpPOCTENIINX JOTUYECKUX MpaBuil. Penenne 3a1au ¢ UCIIOIb30BaHUEM
TEOPEM O TPEYIOJIbHUKAX, COOTHOLIEHUN B IIPSMOYTOJIBHBIX TPEYTOJIbHUKAX,
(akTOB, CBA3aHHBIX C YETHIPEXYTOJIbHUKAMHU. Perienne 3a1a4d ¢ UCIOIb30BaHUEM
(bakTOB, CBA3aHHBIX C OKPYKHOCTSIMH. Penienue 3a1a4 Ha u3MEpeHus Ha
IUIOCKOCTH, BBIYMCIIEHNE JUIMH U IIoaael. Pewenue 3a0ay ¢ nomoubio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. @urypsl u ux n300pakeHus (Ky0, mupaMuia, mpu3mMa).
Ocnognvie nonamus cmepeomempuu u ux ceoticmaa. CeueHust Kyoa u Terpasipa.
Touka, npsamas 1 IIOCKOCTh B MPOCTPAHCTBE, AKCHOMbBI CTEPEOMETPUHU U
CIEACTBUS U3 HUX. B3anMHOE pacnoioxeHue MpsMBIX U INIOCKOCTEN B
npoctpaHcTBe. [[apauieIbHOCTh MPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

N3o0paxenne npocTelInX NPOCTPAHCTBEHHBIX (UTYP HA IUIOCKOCTH.
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Paccrosinus Mexay purypamu B mpOCTPAHCTBE.

Yrael B ipocTpaHcTBe. [IepneHIuKyISIpPHOCTD NPSMBIX U IINIOCKOCTEH.
[Ipoeknus ¢urypsl Ha MWIOCKOCTh. [IpU3HaKK NEpNEeHIUKYISIPHOCTU MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. Teopema 0 Tpex NepleHANKYIApax.
MHuororpannuku. [lapamienenunen. CBoricTBa IPSIMOYTOJIBHOTO
napaienenunena. Teopema Iludaropa B mpoctpanctse. [Ipusma u nupamuja.
[IpaBunbpHas nupamMuaa v npaBuibHas npusma. [Ipsamas nupamuga. DaeMEHTHI
MPU3MbI U TUPAMU/IBI.

Tena BpameHus: UUIMHIP, KOHYC, cepa u map. OCHOBHBIE CBOWCTBA
OpsIMOTO KPYTOBOT'O LIMJIMHJPA, MPSMOT0 KPYroBOro kKonyca. M3obpaxenue ten
BpallleHHsI Ha TIOCKOCTH.

IIpedocmaenenue 06 yceuenHoM KOHYce, cedeHusi KOHyca (napaiieibHoe
OCHOBAHUIO U NPOXOOAUjee uepe3 ePuUny), cedeHuss YuruHopa (napaiieivHo u
nepneHouKyIapHo ocu), cevyenus wapa. Pazeepmka yununopa u xouyca.

IIpocmetiwue KomoOuHayuu MHO202PAHHUKOS U Mell 8PAULCHUS MEHCOY
cobou. Beruucienue 3J€MEHTOB MPOCTPAHCTBEHHBIX (huryp (pedpa, quaroHani,
YTJIbI).

[Inomaas NOBEpXHOCTH NMPABUIBHON MUPAMUIBI U IPSIMOU ITPU3MBI.
[Inomaas NOBEPXHOCTH NMPSMOIO KPYrOBOI'O LIMJIMHAPA, IPSIMOTO KPYrOBOTO
KOHYCa M I1apa.

[Tonarue 00 o0beme. OOBeM nupaMuAbl U KOHYCa, IPU3MbI U HUJIHH]PA.
O6beM mapa.

Ilooobnvle mena 6 npocmparncmee. COOTHOLIEHUS MEXTY IJIOLIAASIMU
MOBEPXHOCTEH M 00beMaMu TTOT00HBIX TEJl.

Leuorcenus 6 npocmpancmee: napaiiesibHulil NepeHoc, YeHmMpaabHasl
cummempus, CUMMEMpUs. OMmHocumenbHo niockocmu, nogopom. Ceoticmea
osudicernuti. [Ipumenenue 08uUMICEHUI NPU peuleHUU 3a0ay.

BekTopsl 1 KOOpAMHATHI B TpocTpaHcTBE. CyMMa BEKTOPOB, YMHOKEHUE
BEKTOpa Ha YMCII0, YTOJ MEX1y BekTopamu. KomnHeapHble 1 KOMILTaHApHBIE
BEKTOpHBL. CKransipuoe npouszgedenue 6eKkmopos. Teopema o pa3nodcenuu 6eKkmopa
no mpem Hexomnaanapuoim eexkmopam. Cranaproe npousgeoeHue 86eKmopos 6
Koopounamax. lIpumenenue 6ekmopoe npu peuieHuu 3a0ay Ha HaxodcoeHue
paccmosHuil, OIuH, niowaoel u 00bemos.

Vpaenenue nnockocmu 6 npocmpancmee. Ypasnenue cgepol 6
npocmparcmee. Popmyna 015 8bINUCTIEHUS. PACCOSHUSL MeNHCOY MOUKAMU 8
npocmpancmee.

3. NIPUMEPHOE TEMATHYECKOE IINTAHUPOBAHUE
ba3oBblii ypoBeHb: S 4 B Hele110, Bcero 170 4 B rox;
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OcHoB-

HbIe
Homep Kouu- XapakTepucTHKA OCHOBHbBIX BU/I0B
Coaepixanue HaIpaB-
napa- 4eCTBO JAesiTeJIbHOCTH YYeHUKA (Ha YPOBHE
MarTepuasa N . JICHUSI
rpaga 4acoB yueOHBIX el CTBHIA)
BOCITHT.
AeSAT-TH
«AJaredpa 1 HayaJ1a MATEMaTHYECKOI0 AHAJIN32)»
ba3osbiii yposenb 10 kiaacc 102 gaca.
I'nasa I. [lelicTBUTE/IbHbIC YHCIA 13 Haxomuths cymmy 6eCKOHEUHO 3)
yOBIBaroIIe reoMeTpuIecKon
1 enpie u panimoHaNbHBIC 2 nporpeccuu. [lepeBouTh OECKOHEUHYIO
qucIa. MEePUONUECKYI0 TPOOb B OOBIKHOBEHHYIO
2 JleiCTBUTENLHEIE YHCIIA 1 apo6s. [IprBOMTH IPUMEPSI (aBaTh
omnpeneneHue) apuPpMeTHIECKUX KOpHEH
3 BecKoHEeYHO yOBIBAIOIas 2 HaTypaJbHOU cTeneHu. [[puMeHsTh
reoMeTpryecKas IIpaBuja ACUCTBUH C palUKaIaMH,
MIpOrpeccust BBIPAYKEHUSIMU CO CTETIEHSIMHU C
4 ApudMeTHuecKuii 3 palMOHaIbHBIM [TOKa3aTeleM Mpu
KOPEHb HATYpalIbHOM BBIUHCIICHUSX U MPe0Opa30BaHUIX
CTeeHH’ BBIPAKEHUM.
5 CreneHb ¢ 3
palMOHATBHBIM U
NEUCTBUTEILHBIMHI
MOKa3aTeasiMu
Ypox 06001eHNT 1 1
cUCTeMaTHU3aluu
3HaHUH
KonTtponsHas padora Ne 1
1
I'nasa II. Crenennas ¢gpyHkuus 14 [To rpadukam cTeneHHbIX HyHKIHH (B
3aBHCHMOCTH OT TMOKa3aTelis CTEIICHH)
6 Crenennas pyHKLHsA, 68 3 OTHCHIBATh UX CBOMCTBA (MOHOTOHHOCT,
2
CBOCTBA OTPaHUYEHHOCTb, YETHOCTD, HEUETHOCTD ).
1 rpaduk Crtpoutsb cxemaTudyecku rpapuk
7 B3aiMHO 0GpaTHbIe 2 CTeNeHHON (DYHKIIMH B 3aBUCUMOCTH OT
byHKII. HPHHAUIEKHOCTH [0KA3ATEN CTENEHH (Bv
CrioxkHast hyHKIHs AQHAIUTUYECKOM 3aliCH pacCMaTpUBAEMOM
(GYHKIMK) K OJJHOMY U3 pacCMaTpUBaeMBbIX
8 PaBHOCHIIBHBIE 2 YHCIIOBBIX
yYpaBHEHUS U MHO3K€eCTB (TIpY MOKa3aTesIX,
HEpaBEHCTBA MPUHAISKAITIX MHOYKECTBY LEIBIX
Yucell, IPU JTIObIX JeHCTBUTEIBHBIX
9 HppannonansHbie 4 N
MOKA3aTeNsIX) U IEPEUUCTATh €€ CBOWCTBA.
ypaBHEHUS
* [IpuBOANTH TPUMEPHI CTENEHHBIX
10 HppannonansHbie - .
GyHKIU (3aJaHHBIX C TOMOUIBIO
HEpaBEHCTBA

dopmynbl uu rpaduka), 06Ja1aI0MHUX
3aJJaHHBIMH CBOMCTBaMU (Hampumep,
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Ypoku 00001IeHus 1 2 OTPaHUYEHHOCTH). Pa3bsCHATH CMBICI
cCUCTEMaTHU3alu1 IIEPEYUCIIEHHBIX CBOMCTB. AHAIM3UPOBAThH
3HaHUMU. noBejeHne QyHKIUN Ha Pa3InYHbBIX
y4JacTKax 00JIacTH ONpPeIeTICHHS.
KontponsHas padora Ne 1 Pacnio3naBath paBHOCUIIbHBIC
2 peo0OpasoBaHud, npeoOpa3oBaHusl,
I'nasa III. Iloka3aTenbHas 12 Mo rpadmkam nokazarenbHOM QyHKINN
GyHkuus OTHCHIBATh €€ CBONCTBA (MOHOTOHHOCTb,
11 [oxa3zaTenpHast pyHKIHSA 2 OTpaHUYEHHOCTH). [IpuBOAUTH IPUMEpHI
ee CBOICTBa U rpaduk NoKa3aTeabHON QyHKIMH (33aHHOM C
12 IToka3arenbHbIE 3 MOMOIIBI0 (POPMYJITBI HITH TpaduKa),
YpaBHEHHS obmaarolel 3aJaHHBIMU CBOMCTBaAMHU
13 IToka3aTeapHbIe 2 (Hanpumep, OrpaHUYEHHOCTH). Pa3bsCHITD
HEpPAaBEHCTBA CMBICIT IEPEYNCIIEHHBIX CBOMCTB.
14 CHcTeMbI 3 AHanu3upoBaTh MOBEACHUE PYHKIIHI Ha
MOKa3aTeIbHBIX pa3IUYHBIX ydacTKax 00yiacTu
ypaBHCHI/II\/JI u OIIPCACIICHHA. Pemars HpOCTeI\/JIIHI/Ie
HEPaBEHCTB NoKa3aTeabHblEe YPAaBHEHMsSI, HEPAaBEHCTBA U
Ypoxu 06001meHus 1 1 UX CUCTCMBI.
CHUCTEMATH3ALUK PemaTh nokaszaTenbHble ypaBHEHUS
SHAHUIL. METO/IaMU Pa3JI0KEHUs Ha MHOXKHUTEIH,
KonTpounbHas paboTa 1 crocoOOM 3aMeHbl HEM3BECTHOTO, C
Ne3 UCTIOJIb30BaHUEM CBOMCTB (DYHKIINH,
pelaTh ypaBHEHMs], CBOIAIIMECS K
KBaJpaTHbIM. Pacrio3HaBaTh rpaduku u
CTPOUTH rpaduK MoKa3aTeILHON PYHKITNH,
UCTIOJIb3Ys TPadoOIOCTPOUTENH, U3YyUaTh
CBOMCTBA (PYHKIMH TI0 rpaduKam.
dopMynupoBaTh TUIOTE3bI O KOJIUYECTBE
KOpHEU ypaBHEHUM, COJIEPKAITUX
N0Ka3aTeJIbHYI0 (QYHKIUIO, U IPOBEPSThH
uXx. BeinosHsATe npeobpazoBanus rpapuka
MIOKa3aTeIbHOU
(GYHKIUY: NapajuleabHbIN IEPEHOC.
[IpuMeHATH CBOMCTBA MOKA3aTEIbHOMN
(YHKIUY NIPU peIIEeHUH TPUKIIAJIHBIX
3aja4
I'nasa IV. Jlorapupmuyeckas 18 Boinonuate npocTteiimme npeobpazoBaHus
(pyHKIUA Jorapu(pMHUUECKUX BbIPAXKEHUH €
15 Jlorapudmbr 2 UCIIOJIb30BAHUEM CBOMCTB JIOrapu(pMOB, C
16 CaoiicTBa norapupmoB 2 TIOMOTIIRIO (I)OPMYJ} nepexoza. ITo rpapuky
17 TleCATHIHbIC 1 3 nf?rapplv(I)anecxon (GYHKIMU ONTUCHIBATD
HATYpATBHBIE e€ cBoiicTBa (MOHOTOHHOCTSb,
norapu¢msl. Dopmyna OTPaHMYEHHOCTE). .
repexo/a [TpuBoANTH TpUMEpbI JorapupMHUECKOn
18 TlorapudmmaccKan 5 GyHKIUY (3aJaHHOH C TOMOIIIBIO }
(byHKIS, ee CBOCTRA K bopMynbl MU rlga(l)HKa), oOnanaromieit
rpaduK 3aJJaHHBIMH CBOMCTBaMU (Hampumep,
19 Toraprgmuaccrne 3 OTPaHUYEHHOCTH). Pa3bsCHATH CMBICH
P NePEUHCIICHHBIX CBOMCTB.
YPABHCHA AHanu3upoBath MoBeAeHNE QYHKIMNA Ha
20 Jlorapugmuueckue 3
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HEpAaBEHCTBA pa3IMYHBIX y4acTKax 00JIaCTH
Ypoku 00001eHNs U 2 OTIpe/IeNIeHNs, CPABHUBATH CKOPOCTHU 5
cUCTEMaTHU3alu1 BO3pacTanus (yObIBaHU ) (QyHKIIHUH.
3HAHMM. DopMyIMpOBaTh ONPEAETICHUS
KonTtponsnas pabora 1 IIEPEYHCIICHHBIX CBOMCTB. Pemars 5
Neq npocTeimme gorapupMudeckue
VNARHCHU I nnrnnndﬁmnqeokne
I'naBaV.Tpuronomerpuyeckue 24 [IepeBouTh IrpalyCHYIO MEPY B
dhopmyibl panuaHHylo 1 00paTHO. HaxoauTs Ha
21 Pannannas mepa yria 1 OKPYKHOCTH IT0JIOKEHUE TOYKH, 5
22 [IoBOpOT TOYKHM BOKpYT 2 COOTBETCTBYIOIICH TaHHOMY 5
HAYaIIa KOOPIUHAT neﬁCTBHTenLHOMy yucity. HaxonuTe 3Haku
23 Onpenenenne  cumyca, 2 3HauEHUH CUHYCa, KOCUHYCAa, TAHT€HCa 5
KOCHHYca W’ TaHTeHca uncna.
yria BEISBISTE 3aBUCUMOCTD MEXKTy CHHYCOM,
24 3HAKN CHHYCa, KOCHHycCA 1 KOCHHYCOM, TAHT€HCOM OJIHOTO ¥ TOTO K€ [ g
1 TAaHIeHea yria. [IpuMeHsTh JaHHBIE 3aBUCUMOCTH
o5 3aBHCHMOCTD MY 3 JUSL IOKA3ATENBCTBA TOXKICCTEA, B 5
CHHYCOM, KOCHHYCOM H YaCTHOCTH Ha OMpPeJIeNEHHBIX
TAHT€HCOM OHOTO H MHOXecTBax. [IpuMeHsITh pH
TOTO e yIJia peoOpa30BaHUAX U BEIYUCIICHUSX
26 TpHrOHOMETpHHeCKHe 3 @opMym:I CBSI3U TPUTOHOMETPUIECKHUX 5
TOXKIECTBA ¢GbyHKIMI YTI0B a U —a, Q)gpMynLI
27 Cunyc,  KOCHHYC M 1 cloXeHusl, GopMyIibl IBOUHBIX U 5
TAHTCHC YTJIOB 0 H -0 MOJIOBUHHBIX YTJIOB, GOPMYJIbI
8 DOPMYITEL ClIONCHAA 5 npuBeaeHus, GOpMYIIbl CYMMBI U Pa3HOCTH 5
CHUHYCOB, CYMMbI U Pa3HOCTH KOCHHYCOB.
29 Cunyc, KocuHyc M 1 Jloka3bpIBaTh TOX/1€CTBA, MPUMEHSS 5
TaHICHC IBOMHOTO y171a pa3IUYHbIE METObI, HCIIONb3Yys BCE
30 CuHyc, KOCHHYC H 1 3ydeHHbIEe HOPMYITBL. 5
TaHTCHC  IOJIOBUHHOTO [IpuMeHsATHh BCE U3y4ECHHBIE CBOMCTBA U
yriaa (bopMyIIBI IPU pEeUICHUH TPUKIATHBIX
31 DopmyIbl IPUBEACHUS 3 3a71a4. 5
32 CymMmMa U©  pa3HOCTh 2 5
CHUHYCOB U KOCHHYCOB
Ypoxku 060011eHHS 1 1 5
CUCTeMAaTH3aINH
3HAHUM.
KonTtponsnas padorta Ne 1 5
5
I'naBa VI. Tpuronomerpuyeckue 17 Haxonuthk apkcuHyc, apKKOCHHYC,
YPaBHEeHHUs apKTaHT€HC JAeHCTBUTEIBHOIO YHCIIA,
33 VYpaBHeHuUE cos X = a 3 TPaMOTHO (GOPMYIUPYS OMIpEIEICHHUE. 5
34 YpaBHeHHe sin X = a 3 [IpuMeHATh GOPMYIIBI I HAXOXKICHUS 5
35 VYpaBHeHue tg X = a 2 KOPHCH ypaBHCHHIH 5
COSx= a, SInXx= a, tgx= a. Pematp
36 Pemenne 6 TPUTOHOMETPUUYECKHE YPaBHEHUS: 5
TPHTOHOMETPHHCCKHX JUHEWHBIE OTHOCUTENILHO CUHYCA,
YPaBHCHHUH KOCHHYCa, TaHI'€HCca yria (4ucia),
3r* lpocrefimmie 1 CBOJISAIIMECS K KBAJPATHBIM U APYTUM 5
TPUTOHOMCTPHHCCKHE areOpandeckuM ypaBHEHUSM MOCTe
HEPaBEHCTBA
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Ypoku 00001eHNs 1 1 3aMEHBI HEM3BECTHOTO, CBOSIIIAECS K
cCUCTEMaTHU3alu1 HIPOCTEUIINM TPUTOHOMETPUIECKUM
3HAHUMU. YPaBHEHUSAM II0CJIE PA3JI0KEHUS Ha
KontponpsHast padora Ne 1 MHOXUTENN. [I[pUMEHATh BCE U3ydEHHbIE
6 CBOICTBA M CIIOCOOBI PEeLICHUS
TNUATOLOOMATNUAUALCKIAY VNARIIALIIAIL 1A
Hrorosoe nosropeHue 4
Hroro 102
Homep Conepianne Konu- XapakTepucTHKa OCHOBHBIX BH/10B
napa- MaTepuana 4ecTBO AesITeILHOCTH y4eHUKa (lia YPOBHe
rpaga 4acoB yueOHBIX el CTBHIi)

«AJuredpa u HayajIa MaTeM
ba3oBbiii ypoBens 11

ATHYECKOr0 aHAJIHN32)»
kJiaacc 102 yaca.

I'nasa VII. Tpuronomerpuueckue 15 [To rpadukam ¢(yHKIMIA ONTUCHIBATH UX
pysakuun CBOMCTBa (MOHOTOHHOCTS,

38 OO0nacTh onpeencHus 1 2 OTPaHUYECHHOCTbh, YETHOCTH, HEYETHOCTD,
MHOKECTBO 3HAUCHU I MepruoaNIHOCTR). M300paxaTs rpaduxu
TPUTOHOMETPHUYECKIX TPUTOHOMETPHUYECKUX QYHKITUI
GbyHKITHI C TIOMOIIBIO TPadONOCTPOUTENEH,

39 YeTHOCTH, HEUETHOCTH, 2 OIMCBLIBATh UX CBOMCTBA. Pacro3HaBaTh
MEPUONIHOCTD rpaduKu TPUTOHOMETPUIECKUX (DYHKITHH.
TPUTOHOMETPHUCCKUX Crpouts rpaduku 371€MEHTapHBIX
byHKIHi (GYHKIIUN, UCTIONB3Ys TPadOIOCTPOUTEH,

40 CaoiicTBa (hyHKITUH 3 M3y4yaTh CBOMCTBA AJIEMEHTAPHBIX
y=C0s X U €& rpaduk GbyHKIIUN 110 UX rpaduKam.

41 CaoiicTBa (hyHKITUH 2
Y =SMYy o8 rpadux

42 CaoiicTBa (hyHKIIUH 2
Y =18% y e& rpaduk

43* OOparHbie 1
TPUTOHOMETPHUUECKUE
byHKIMN
Ypoxku 06001eHHS 1 1
CUCTeMAaTU3aINH
3HAHUM.
KonTtponsnas padorta Ne 1
1
I'nasa VIIL IlpousBoanas u ee 17 [TpuBoIUTH IPpUMEpPHI HYHKIIHH,
reoMeTpu4YecKnii CMbICJI SBIISIONINXCS] HETIPEPHIBHBIMH, UMEIOITHX
a4 Tponssonmas 5 BEPTUKAJIbHYIO, TOPU30HTAIBHYIO
aCHMIITOTY. 3allUChIBATh YPaBHEHUE

45 [IpousBoiHas cTeneHHOM 2 KAk IOH 13
dynxumm 9TuX acuMnToT. [1o rpaduky yHKIMH

46 paBuna 4 OIIPENEIATh IPOMEKYTKU HENIPEPBIBHOCTH
aepeHInpoBaHns Y TOYKH Pa3pbIBa, €CIU TAKUE UMEIOTCS.

47 Hpownssonubre 3 Jloka3bIBaTh HEMIPEPHIBHOCTD (DYHKITHH.
HEKOTOPBIX Haxoauth yrnoBo#t ko3¢ ¢Guiest
OIIEMEHTAaPHBIX (yHKIHA KacaTeJIbHOU K rpaduKy GyHKIUU B
I'eomeTpuaeckuii CMBICH 3 3alaHHOU ToYKe. HaxouTh MTHOBEHHYIO

48 IIPOU3BOIHOM
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Ypoxu 06001meHus u 2 CKOPOCTh JABIKEHHSI MATEePUAIbHON TOUKH.
cHCTeMaTH3alun HaxoauThs mpou3BOJHBIE 3JI€MEHTaPHBIX
3HaHUMU. ¢dynkiuii. Haxoauts npou3BoHbIC
CYMMBI, TPOU3BEACHUS U
Kontponbhas pabora Ne 1 YaCTHOTO JABYX (DYHKIHMIA, IPOM3BOIHYIO
2 cinoxxHo# Gynkuuu y = f (kx+ b).
[IpuMeHATh NOHATHE POU3BOIHOMN NPH
pelIeHNH 3a1a4.
I'naBa IX. IIpumenenne 13 Haxomuts BTOpYr0 IPOU3BOIHYIO U
NPOM3BOHONH K HCCIeJOBAHUIO YCKOpEHHUE TpoIiecca, OMMCHIBAEMOTO C
dyHKIHi MOMOIIBIO0 (POPMYITBI.
49 Bo3pacranue u 2 HaxonuTe npoMeXyTKu BO3pacTaHus U
yObIBaHNE QYHKITUU yObIBaHMS YHKITUH.
50 DKCTpeMyMBI () yHKITHH 2 Haxoauth TOukr MUHIMyMa U MaKCUMyMa
51 TIpuMeHeHne 2 ¢ynkuuu. Haxonuts HanOosbLiee u
IIPOU3BOIHOM K HaMMEHbIIIee 3HAYCHUST PYHKITIH Ha
MOCTPOCHHUIO TpauKoB OTPE3KE.
DyHKIHI HaxoanTe HanbombIlIee 1 HAUMEHBIIIEE
52 HauGonbiuee u 2 3HAYEHUS HYHKIMH.
T — HccnenoBaTth GyHKIUIO C TOMOUIBIO
byHKIIH TIPOM3BOJTHOM U CTPOUTH €€ TpaduK
53* Bemykiocts rpadguka 2
(byHKIIUH, TOYKA
nepernoa
Ypoxku 06001IeHHS 1 2
cUCTeMaTHU3aIuu
3HAHHH.
KontponpHas padora Ne 1
3
I'naBa X. UnTerpan 11 Boruncnsate npulmnkEéHHOE 3HaAUYCHUE
54 [TepBooOpa3zHas 2 IJIOIA Y KPUBOJMHENHOM Tparenuu.
55 IIpaBuna HaxoXAeHUS 3 Haxonuts nepBoo6_pa3HHe yHKImii: y =
epBOOOPA3HBIX Xp, rae p _ R,y = sinX, y = Cosx, y = tgx.
56 Tlnomanb 2 Haxomute nepBoobpasubie GpyHkiwmii: f (X)
KPHBOJIMHEHHOM +g(x), kf(x) u
Tpaneuuy U UHTerpa f (kx+b).

57,58 | Borumcienue 1 BeruncnaTe miomanas KpUBOJIMHENHON
MHTErPAJIoB. Tpamneuuu ¢ NTOMOIIbI0 GOPMYJIbI
Brluncienue miomaieit Herorona—IJleitOnuna.

C TIOMOIIbIO HHTETPAJIOB.
59 [Ipumenenue 1
MIPOU3BOTHOMN u
UHTErpaja K pELICHUIO
MPAKTUYECKUX 3a/1a4
Ypok 06001eHus u 1
cucTeMaTH3aluu
3HAHUI.
KontponeHast pabora Ne 1
4
I'maBa XI. KomOunaropuka 10 [IpuMeHATH paBUIIO IPOU3BEACHUS IIPU
60 KomMOunaTopHble 3a1aun 1 BBIBOJIe (DOPMYIIBI YUCIIA TIEPECTAHOBOK.
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61 [TepecTtanoBkM 2 Co3paaBaTh MaTEMaTUUYECKUE MOJIEIH JIJIs
62 PasMeneHus 1 penIeHuss KOMOMHATOPHBIX 3314 C
63 CoucTans - 1IX 3 MIOMOLIBIO NOACUETA YHCIIA PAa3MELLICHHI,
CROMCTRA [EPECTAHOBOK H COYCTAHMUIL. §
64 Brrion Herotona 1 Hcnonb30BaTh CBOMCTBA UMCIIA COUETAHUIN
IIPH PEIICHUY TIPUKIIATHBIX 33134 U TIpU
Ypok 00001IeHus U 1
KOHCTPYUPOBAHUH TPEYTOJIbHUKA
CHCTOMATHSATNHY [Mackans. [Ipumensts popmyy OnHOMA
i’(HaHHH' 5 N 1 HproTona npu Bo3BeICHUU ABYWICHA B
o
5 OHTPOJIbHAL paboTa A2 HaTypaJIbHYIO CTETIEHb.
I'naBa XII. DiieMeHTHI Teopuu 11 [IpuBOIUTE TPUMEPHI CITYy4aHBIX,
BEPOATHOCTEM JIOCTOBEPHBIX M HEBO3MOKHBIX COOBITHIA.
65 CoObliTust 1 Onpenensitb U HAXOIUTh CYMMY U
66 KoMOUHAIHS COOBITHIL. 1 npousBeieHue coobITuil. OnpenensiTh
[IpOTHBOIOIOKHOE BEPOSITHOCTh COOBITHUS B KJIACCUYECKOM
COBBITHE. noHuMaHuu. HaxouTe BEpOSTHOCTh
67 BeposTHOCTb COOBITHiL 2 COOBITHS C UCTIOJIb30BaHUEM (HOPMYIT
KOMOWHATOPHUKHU, BEPOSITHOCTH CYMMBI
68 Crnoxenne 1 PHKH, BCP M
. JIBYX HECOBMECTUMBIX COOBITHI U
BEPOSITHOCTEM
BEPOSTHOCTH COOBITHS,
69 He3zaBucumplie coOBITHSI. 3
MIPOTUBOTIOJIOKHOTO JaHHOMY. [IpuBOAUTH
YMHOXEHUE <
. MIPUMEPHI HE3aBUCUMBIX COOBITHIA.
BEPOSITHOCTEHN
Haxoautb BeposITHOCTH COBMECTHOTO
70 Cratuctuueckas 1
HACTYIUICHUSI IBYX HE3aBHUCHUMbIX
BEPOSITHOCTh .
coObITHil. HaxouTh cTaTUCTHUECKYIO
Ypok 060011eHus u 1 o
BEPOSITHOCTH COOBITHII B OIIBITE C
cUCTeMaTHU3aIuu
. OOJIBIIMM YHCIIOM B UCTIHITAHUH.
3HAHMI.
KonTtponsHas padota Ne 1
6
I'nasa XIII. CtatucTuka 8 3HaTh NOHATHE CIIyYallHOW BEJIMYMHBI,
MPEJICTaBIISITh pacipe/iesieHne 3HaYeHH M
JIMCKPETHOM CITy4ailHOM BEJIMYMHBI B BUJIE
71 CiyyaifHble BEJINYNHBI 2 YaCTOTHOM TaOJUIIbI, TOJUTOHA YaCTOT
72 LleHTpanbHbIe 2 (OTHOCHTEIBHBIX YaCTOT).
TeHICHIIN [TpencraBisTh pacnpeaesieHne 3HaYeHHUH
73 Meps! pasbpoca 2 HENPEPHIBHON CITydailHON BEJIMYUHBI B
BU/JIE YACTOTHOM TaOIMIIBI U TUCTOTPAMMBI.
Ypok 060011eHus u 1 .
. 3HaTh MOHATHE T€HEPATbHON
CUCTeMAaTH3allK 3HAHUN
COBOKYITHOCTH U BbIOOPKU. [IpuBOANTH
KonTponsnas pabota No 1
7 MpUMEpHI PEMPE3EHTATUBHBIX BEIOOPOK
3HAUEHUH CIlydallHOM BEJIMYMHBI. 3HATh
OCHOBHBI€ LIEHTPAJIbHbIE TEH/ICHIIUU:
MOJy, Meauany, cpeanee. Haxoauts
[EHTpaIbHbIC TEHACHIIUN Y4eOHBIX
BBIOOPOK. 3HATh, KaKasi U3 IIEHTPAIbHBIX
TEHACHIINI HaWIyqIIuM o0pa3om
XapaKTEpPHU3yeT COBOKYMHOCTh. IMeTh
MIPE/ICTABJICHHE O MATEMATUYECKOM
HTorosoe noBropenue 17
Hroro 102
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OcHoB-

Homep HbIE
Koan- XapakTepucTHKA OCHOBHBIX BH/I0B
rJ1aBbl U Copep:xanue Hampa-
YeCTBO AesATeTIbHOCTH YYeHHKa (Ha YPOBHE
napa- MaTepuaja . . BJIEHUS
4acoB Y4eOHBIX JIelicTBHIA)
rpaga BOCITHT.
JAeSIT-TH
«I'eomerpusivba3oBbliii yposenb 10 kiacc 68 yacos
BBEJEHUE B cTrepeoMeTpuio ) OmnepupoBaTh Ha 6a30BOM YpOBHE
I'TABA 1. ITapanienbHOCTD 19 MOHATHSIMA: TOYKA, IPSAMas, INIOCKOCTh B
NPAMBIX U IJIOCKOCTEH MPOCTPAHCTBE, MAPAILIETBHOCTh U
81. HapaHHeHI’HOCTE 5 HEPIEHINKYISPHOCTD MPAMBIX H 5
HPSMBIX, IPSIMOH U o
TUTOCKOCTEH;
TUIOCKOCTH.
§2. Biaumuoe 5 JIOKa3bIBaTh T€OMETPUUECKUE 5
pacIooKeHUe MPSIMBIX
YTBEPKICHUS;
B MPOCTPAHCTBE. YTOII
MEXIY NBYMs IPSIMBIMH. OIHCHIBATH B3aMMHOE PACIIONIOKEHUE
Kowtpoeras NPSIMBIX ¥ TDIOCKOCTEH B MMPOCTPAHCTBE;
paboraNel.l (20MuH) ’
§3. IlapannensHOCTE 2 PacIo3HaBaTh OCHOBHBIE BUIBI 5
[IIOCKOCTCH. MHOTOTPaHHHUKOB (TIpH3Ma, MUpaMua
84. Terpasap u 5 . ’ ’ 5
MIPSIMOYTOJIBHBIN TTapajuieJIenume], Ky0);
napauieJIeumne]I.
ﬁongpoanaﬂ pabora 1 n300pakaTh U3ydaeMble (UTYPBI OT PYKH 5
o
U C IPUMEHEHHEM MTPOCTHIX YePTEHKHBIX
3auet Nel 1 p p p 5
WHC €HTOB;
I'JIABA II. [lepneHauKyISIPHOCTH 20 TPyM ’
MPAMBIX M II0CKOCTEH Jenath (BBIHOCHBIC) TUIOCKHE YSPTEKHU U3
81. [TepnieHIUKYISIPHOCTH 6 5
. PHCYHKOB MPOCTBIX 00BEMHBIX (PUTYP: BUJ
MPSIMOH U TUIOCKOCTH.
82. [Tepnienukysp u 6 CBEpXY, COOKY, CHH3Y. 5
HAKJIOHHAs. YTOJI MEKIY
MPSIMOH M TUIOCKOCTBIO.
83. JIByrpaHHbI{ yroJ. 6 5
[eprieHAUKYIAPHOCTD
IJIOCKOCTEN.
KontponbHas padoTa 1 5
No2.1
3auer Neo2 1 5
I'TABA II1. MHOrorpaHHuKHu 16
81. ITonsitue 4 N3BnekaTh, MHTEPIPETUPOBATH U 5
MHOTOTPaHHHUKA. peoOpa3oBbIBaTh HH(POPMALIHIO O
5 Ipusma. c reOMETPHYECKUX (PUrypax, :
82. ITnpamnna. IPEJCTAaBICHHYIO Ha YepTexax;
83. 1lpasusHEie 5 IPUMEHSTh FeOMETpHUUECKUe (PAKThI IS 5
MHOTOI'PaHHUKH.
peleHus 3a1a4, B TOM YUCIie
KonTtponsHas pabora 1 5
No3.1 IPENoIararoIuX HECKOJIbKO Iaros
3auet No3 1 PCIICHNA, 5
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Hrorosoe nosropenue.

(dbopMynupoBaTh CBOWCTBA U MIPU3HAKU
duryp;

BJIAJICTh CTAHIAPTHOW Kiaccu(uKauen
POCTPAHCTBEHHBIX (pUryp (MUpaMUIbI,
IPU3MBI, TApaJUIETICIUIIEIbI);

JenaTh (BBIHOCHBIE) TIOCKUE YEPTEKU U3
PUCYHKOB 00BbEMHBIX (pUTYp, B TOM YHCIIE
pHUCOBAaTh BUJI CBEPXY, COOKY, CTPOUTH
CEYEHUsI MHOTOTPaHHUKOB;

HAXOJMTh IJIOU[AAN U 00BEMBI
ITOBEPXHOCTEN T'€OMETPUUYECKUX TEII C
npuMeHeHueM Gopmyi;

BBIUYUCIISTh PACCTOSIHUS U YTJIBI B
IIPOCTPAHCTBE.

B noBcenHEeBHOM )XU3HU U IPU U3YyYEHUU
JIPYTUX IPEIMETOB:

HCII0JI30BAaTh CBOMCTBA T€OMETPUUECKUX
buryp Ui peleHus 3a1a4 NpakTUYecKoro
XapakTepa u 3a7a4d u3 APyrux oomactei
3HAHUHI

Hroro

68

Hom
ep
IJaBbl H
napa-
rpaga

Conep:xanue
MaTepuaJa

Koamn-
YeCTBO
4acoB

XapakTepucTHKA OCHOBHBIX BUI0B
JesiTeJIbHOCTH YYeHUKA (HA YPOBHE
Y4eOHBIX JeilcTBH)

OcHoB-
HbIE
Hanpas-
JeHus
BOCIIHT.
aeAT-TH

«I'eomeTpusi» ba3zosbliii ypoBenb 11 ki1acc 68 yacon

IHoBTOpeHue. MHOrOrpaHHUKH.

5

I'nmaBa 1V. HuamuHap, KoHyc u

map.

14

81

Hununap.

§2.

Konyc.

8 3.

Cdepa.

Ypok 060011eHus u
CUCTeMaTU3aINH
3HAHUMU.

| Ol W w

KonTponbsHas pabota
Ne4 1

3auet Ne4

T'maBa V. O0beMBI TeJI.

16

8 1.

O0beM
MPSIMOYTOJIBHOTO
napajuieJiCuInea.

Jlenath (BBIHOCHBIC) TUIOCKHE YSPTEIKHU H3
PHCYHKOB O0BEMHBIX (DUTYP, B TOM YHUCIIE
pHCOBaTh BHJ] CBEpXY, COOKY, CTPOUTH
CCUCHMSI TEJI BPAIICHHSI,

U3BJICKaTh, UHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO O
TreOMETPUICCKUX (HUTYpax,
NPE/ICTABJICHHYIO Ha YepPTeXkKax;
NPUMEHSTh FEOMETPUUCCKUE (PAKThI IS
pellleHus 3a/1a4, B TOM YUCIIe
MPEJIOoJIararoIuX HECKOIBKO MIaroB
peleHus;

dbopMynupoBaTh CBOMCTBA U MPU3HAKU
duryp;

BJIa/IETh CTaHAAPTHON KIacCHU(pUKAIUEH Tel
BpaleHus (IWIMHIpa, KOHYyca, [1apa);
HAXOJWTH IJIONIAJN MOBEPXHOCTEUTEN
BpAIllCHUs C IPUMEHEHUEM (OPMYIT;
BBIYHCTISITh PACCTOSIHUS U YTIIBI B

4,5

45

4,5

4,5
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8 2. O0BeM mpsamoii 3 MIPOCTPAHCTBE.
MIPU3MBI M IWJIHH]IPA. B noBceHeBHOM KU3HU U IPH U3YICHUH
8 3. OO0beM HaKIIOHHOH 4 JIPYTUX TPEIMETOB:
[IPU3MBI, TUPAMU/IBI U UCIIOJIb30BaTh CBOMCTBA TEOMETPHUCCKUX
KOHYyca. buryp IS penieHus 3a1a4 IPakKTUIECKOro
84, O6bem mapa u 4 XapakTepa U 3a7a4 U3 APyrux odmactei
TI0IAb chepsl. 3HaHUH
Ypok 00001IeHus U 1
CUCTeMAaTH3aINH
3HAHUI.
KontponbHas padoTa 1
No5.1
3auet No5 1
I'/TABA VI. Bexkropsl B 7
NMPOCTPAHCTBE
81. [TonsTHE BekTOpa B 1 OnepupoBaTh MOHATUSAMH JICKAPTOBBI
MIPOCTPAHCTBE. KOOPJMHATHI B TIPOCTPAHCTBE, BEKTOP,
82. CnoxxeHue u 2 MOJIyJTb BEKTOPa, PAaBEHCTBO BEKTOPOB,
BBIYMTAHHUE BEKTOPOB. KOOPJIMHATHI BEKTOPA, YTOJ MEXKTY
YMHOXEHHE BEKTOpa BEKTOPaMH, CKaJISIPHOE TIPOU3BEICHHE
Ha YHCII0 BEKTOPOB, KOJUTMHEAPHBIC BEKTOPHI,
83. KommutanapHasie 2 HAXOJIUTh PACCTOSHHE MEXY ABYMS
BEKTOPEI. TOYKaMH, CyMMY BEKTOPOB U IPOU3BEICHHE
Ypox 060011eHNST 1 1 BEKTOpPa Ha YHCIIO, YTOJI MEXKIY BEKTOpaMu,
cHCcTeMaTH3alun CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT
3HaHUM. BEKTOD I10 AIBYM HEKOJIJTUHEAPHBIM
3auet Neb6 1 BEKTOpaM;
3aJ1aBaTh IUIOCKOCTh YPaBHEHUEM B
I'naBa VII. Meroa KoopauHAT B 12 JIEKapTOBOM CUCTEME KOOP/IMHAT;
MPOCTPAHCTBE. peliaTth mpocTeiiire 3aa4uu BBeIECHUEM
8 1. Koopaunats! TOUku 1 3 BEKTOPHOTO 0asuca
KOOPJMHATHI BEKTOPA.
8 2. CkajsipHoe 4
MIPOU3BEJICHHE
BEKTOPOB.
8 3. JIBMKEHHS. 2
Ypoxk 06001IeHHS 1 1
cHCTEeMaTH3alHH
3HAHUMU.
KonTponsHas pabota 1
Ne7.1
3auet Ne7 1
Hrorosoe 14
NOBTOPEHHeE.
Hroro 68

OcHOBHBIE HalnpaBJCHUA BOCIIUTATEIbHOM ACATCJIBbHOCTH:
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1. I'paxxnaHckoe BOCIMTAHUE.

2. IlatpuoTnueckoe BocriuTanue U GOpMUPOBaAHUE POCCUICKOM
WJICHTUYHOCTH.

3. lyx0BHOE 1 HPAaBCTBEHHOE BOCIIMTAHUE JIETEH HA OCHOBE POCCUNCKUX
TPaAULIMOHHBIX [IEHHOCTEM.

4. TlpuoOiieHue neTeil K KyJabTypHOMY Hacleauio (JcreTnyeckoe
BOCITMTAHHE).

5. lonmynsipu3anus Hay4YHbIX 3HaAHUHM cpeau Aetelt (LlenHocTH HayyHOTO
MTO3HAHHUS).

6. duznyeckoe BocnuTaHue U (POPMUPOBAHKE KYJIBTYPHI 3/I0POBBSI.

7. TpyaoBoe BocIUTaHuE U MPpodecCHOHATBFHOE CAaMOOIIPeIeTICHUE.

8. DKOJIOrMYECKOE BOCIIUTAHUE.

COT'JTACOBAHO COTI'JTACOBAHO

[Iporokon 3aceganus

METOJIMYECKOTO 00bETUHEHUS 3amecturensd qupextopa no HITP

yUHUTEJIeH MaTeMaTUKU 29.08.2023 rosna

MBOY rumnasum Ned

ot 29.08.2023 roma No 1 Adonuna M.A.
KaGapauna I'.B. (momuce)

(moamuck pykoBomutens MO)
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