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[TosicauTenpHAs 3aMUCKa.
PabGouass mporpamma mo wmaremaruke s 10-11 kgaccoB cocTaBieHa B COOTBETCTBHUU C
®denepallbHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO 00111ero 00pa3oBaHMsl.
HopmatuBHO-npaBoBasi OCHOBA /711 COCTaBJIEHMsI pabodel MporpaMMbl 10 MaTEMATHKeE:

e ®decnepanpHblii 3akoH oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit
®enepann» (C USMEHEHUSAMH);

e [Ipukaz MwunucrtepctBa oOpa3oBanuss u Hayku P® or 31 mas 2021 r. Ne 287 «O6
YTBEPXKICHUN (heAepaibHOTO TOCYJApCTBEHHOTO O0pa30BaTEIbHOTO CTAaHAAPTAa CPEIHETO
obmero oopazoBanus";

e Jlpukaz Munucrepcrsa npocsemenuss PO or 20.05. 2020 r. Ne254 «O0 yTBepxaeHUH
denepanbHOro TepedyHs y4YeOHUKOB, IOIMYIICHHBIX K HCIIOJIB30BAHUIO TIPH peaTu3aluu
UMEIOINX TOCYAAPCTBEHHYIO aKKPEIUTAIMIO O0pa30oBaTeIbHBIX IPOTPaMM HAYaIbHOTO
ob1ero, obmiero, cpeaHero  oOIMIEro
OCYIIECTBIISIOIUMHU 00pa30BaTEIbHYIO I€ATEIbHOCThY;

¢ [lpuxaz3 MunucrepctBa npocsemenuss PO Ne 766 ot 23 nexabps 2020 r.

OCHOBHOT'O 00pa3oBaHusl  OpPraHU3ALUSMH,
«O BHeceHUH

M3MEHEHUW B (epepaiabHblil TIepeueHb YYCOHHKOB, IOMYIICHHBIX K HMCIOJB30BAHHUIO TPHU

peanu3alud WMEIOIIHUX TOCYIapCTBEHHYIO aKKPEIUTAlUI0 O0pa30oBaTEbHBIX MPOTPaMM

Ha4yaJIbHOTO OOIIEr0, OCHOBHOTO OOIIETo, cpeaHero olmiero oOpa3oBaHMsl OpraHU3AIUSIMU,

OCYIIECTBISIOMUMHA  O00pa30oBaTeIbHYI0  JCATEIBHOCTh,  YTBEPKACHHBIM  MPUKA30M
MmuHUCTepcTBa npocsenieHrs PO ot 20 mast 2020r. No 254»;

¢ [IpumepHsbie MporpaMMsl 1o npeameTam, cozganubie Ha ocHoBe PI'OC COO;

*  VyeOHBIA MUIaH OpPTraHU3aIliH, OCYIIECTBISAIONEH 00pa3oBaTelIbHYIO JeITebHOCTh Ha 2023-
2024 yueOHbIii TOT;

e TomoBoii KkanmeHAapHBIi TpaduK OpraHU3alIUH,

nestenbHoCcTh Ha 2023 -2024 y4eOHbIN TOT;

OCYILECTBIISIIOLIEH 00pa3oBaTeIbHYIO

¢ [lonoxenue o paboyeii mporpaMme.

Pasnen
MOSICHUTEIbHOM
3aMUCKH

HaumenoBanue, [InanupoBaHue cOCTAaBICHO Ha OCHOBE Yy4eOHOM mporpaMmsl: [Iporpammsl.

aBTOpP, roa | Marematuka. 5-6 kmaccel. Anrebpa. 7-9 kmaccel. AnreOpa u Havana

H31aHus MaTemarnueckoro ananmusa. 10-11 kmaccsl/ aBT.-coct. M.U. 3ybapesa, A.T,

MIPUMEPHOU MopuakoBud. — 2-e u3a., ucnp. u gom.. — M.: Muemosuna, 2017

[IPOrpaMMBlI, Ha | TEOMETPHUSA 10-11 xnaccel. CocrtaButens: T.A. bypmucrpoBa. Mocksa

ocHoBe  kotopol | «IIpocBemenuer, 2020 rog.

pa3paborana PII.

VYkazanue PabGouass mporpamMma OpHEHTHpOBaHA Ha WCIOJIb30BAaHUE YUYCOHUKOB:

6a30B0Oro MaremaTuka: anreOpa M Hadajga MaTeMaTHMYECKOI'O aHAIN3a, TeOMETpHs.

y4eOHHUKa. Anrebpa u Hauana marematuyeckoro aHaimza. 10-11 xmaccel. YueGHUK
Ui 001eo0pazoBaTeNbHBIX Opranu3aiuii (0a3oBblii ypoBeHb). B 2 4. /
A.I''Mopaxosuu u ap. - M.: Maemo3suna, 2020.
MaremaTuka: anreOpa M Hadajga MaTeMaTHMYECKOI'O aHAINW3a, TeOMETpHs.
I'eometpust, 10-11 xmaccel: yueb. mist 00meoOpa3oBaT. OpraHU3aIUi
6a30BbIif 1 yriry6s. yposau / JI.C.Atanacsu u np.-M.: [Ipocsemenue, 2020
T.

Hennb o0yuenus Co3nanue yclOBHH Uil JOCTIDKEHHS PE3YJIbTaToB, MPEayCMOTPEHHBIX
PIoC




3agaun DopMUPOBAaHUE MPEACTABICHU O MAaTEMaTUKE KaK YHUBEPCAIBHOM SI3bIKE
o0yueHus: HAyKH, CPEICTBE MOJEIMPOBAHUS SBICHUNA U TPOIECCOB, 00 HAEAX H
METOJIaX MaTeMaTHKH;

Pa3BuTHE JTOrMYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMHUYECKONM KYJbTYpPbl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE,
HEOOXOUMOM i Oyayieil nmpodeccuOHANBbHOM NeATENbHOCTH, a TaKXkKe
MOCJICTYIOIIETO 0OYYEHUS B BBICIICH IIIKOJIE;

OBnaneHrne MaTeMaTHYECKUMHU 3HAHVSIMH M YMEHUSMHU, HEOOXOTUMBIMU B
MOBCEHEBHON >KM3HHU, JUISI M3YyYEHHs IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JTUCIUIUTAH Ha 0a30BOM YpOBHE, JUIS TIOTy4YeHHUs] 00pa3oBaHus B 007IaCTX,
He TpeOyIoluX yriay0IeHHONH MaTeMaTH4eCKOM MOATOTOBKH;

Bocnuranune cpencrtBaMM MaTEMATHKUA KYJbTYpPbl JMYHOCTH, MOHUMAaHHUS
3HAYMMOCTHM  MaTeMaTUKH JUIsl  HAay4HO-TEXHUYECKOTO  mporpecca,
OTHONICHUSI K MaTeMaTHUKe KaK K YacTH OOIIEYeNIOBEYECKON KYIbTYphI
yepe3 3HAKOMCTBO C MCTOPUEH pPa3BUTHUS MaTeMaTUKH, HBOJIOLMEH
MaTeMaTUYECKUX UACH

OO0mas xapakTepucTuKa yueOHOro nmpeamera.

Onucanue MecTa yueOHOT0 MpeMeTa B YHeOHOM IIaHE.
MartemaTtHdeckoe 00pa3oBaHHE B CHCTEME OOIIEro 0Opa30BaHUs 3aHUMAET OJHO M3 BEIYIIUX MECT,
4TO ompeaenseTcs 0e3yCIOBHON MPAaKTHUYECKOW 3HAYMMOCTHIO MATEMATHUKH, €€ BO3MOXKHOCTSIMH B
(hOpMHUPOBAaHMHM W Pa3BUTHUH MBINUICHUS YEJIOBEKa, €€ BKJIAJOM B CO3/JaHHE NPEJACTABICHUH O
HAyYHBIX METOJaX MMO3HAHUS JICHCTBUTEITHHOCTH.
be3 6a30Boii MaTeMaTHYECKOW MOJATOTOBKH HEBO3MOXKHO JOCTHYh BBICOKOT'O YPOBHS OOpa30BaHMS,
TaK KaKk Bce OOJBINE CIENUATBHOCTEH CBS3aHO C HEMOCPEICTBEHHBIM TMPUMEHEHHEM MaTeMAaTHUKH
(7xoHOMMKaA, OW3HEC, (MHAHCHI, (PU3KMKA, XUMHUS, TEXHUKA, HHOOpPMATHKA, OMOJIOTHSI, TICUXOJIOTHS U
MHOTHEe npyrue). CremaoBaTeNbHO, PACHIUPSETCS KPYT IIKOJBLHUKOB, IS KOTOPHIX MaTeMaThKa
CTAaHOBUTCS IPO(HECCHOHATBLHO 3HAYUMBIM MPEAMETOM.
3HAUMMOCTh MAaTEMaTHYECKOW TOJATOTOBKM B 0O0IIeM o00pa3oBaHWU COBPEMEHHOTO YeIOBEKa
MOBJIMSJIA Ha OIPEJICICHHUE [eICH M3ydeHUs] MAaTeMAaTHKH Ha CTYICHH CPeAHEro (ITOJIHOTO) OOIIero
o0Opa3oBaHwsL.

[Iporpamma 10 knacca paccuntana Ha 136 4. B roz.( 4 yaca B HEZIEINIO)
Paboueit mporpaMMoii IpeaycMOTPEHO MPOBeAeHUE 12 KOHTPOJIBHBIX padboT
[Iporpamma 11 knacca paccunrana Ha 136 4. B roz.( 4 yaca B HEZIEINIO)
Paboueit mporpamMmoii mpeaycMoTpeHo npoBeieHue 10 KOHTPOIBHBIX padboT

JInuHOCTHBIE, MeTanpeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS COepPKAHUS Kypca
JImuHOCTHEIE PE3yJabTaTbl OCBOCHUA IIPOrpaMMBbl JOJDKHBI OTPaKaTh:

1) poccuiickyio rpaXkIaHCKyI0 UACHTUYHOCTh, MIATPUOTU3M, YBAXKEHHUE K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTH nepen PoarHoM, ropaoCcTH 3a CBOM Kpai, CBOKO PoauHy, Ipoluioe U HacTosIIEe
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxeHue rocy1apcTBEHHBIX CUMBOJIOB (Tep0, diiar, TUMH);
2) TpakJaHCKYIO MO3HIIMIO KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHAa POCCHICKOTO OOIIECTBA,
OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE IIPaBa U 00A3aHHOCTH, YBAXAIOIIETO 3aKOH U MPABOIIOPSAIOK,
00J1a1ar0IIero YyBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOILETO TPaJAUIIHOHHBIC
HaI[MOHAJIbHBIE U OOIIEYEI0BEYECKUE TYMAaHUCTUYECKUE U IEMOKPATUYECKUE [IEHHOCTH;

3) TOTOBHOCTH K CITy>keHUI0 OTEUYECTBY, €T0 3alIUTE;

4) chopMHPOBAaHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE KYJBTYP, @ TAKXKE pa3IMIHbIX (HopM
0OIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

5) cpopMHUPOBaHHOCTH OCHOB CAMOPA3BHUTHUS M CAMOBOCIIMTAHUS B COOTBETCTBUU C
o011eye0BeYeCKUMHU IEHHOCTSIMU U HJleallaMH IPaXKIaHCKOTO 00IIeCTBa; TOTOBHOCTh U
CIOCOOHOCTH K



CaMOCTOSITENILHOM, TBOPUYECKON U OTBETCTBEHHOU EATEIHHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U IMOBEJCHHE B IMOJIUKYIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JMAJIOT C IPYTUMH JIFOJIbMH, IOCTUTaTh B HEM B3aUMOIIOHUMAHMS, HAXOIUTH OOIIHE LETH U
COTPYJIHUYATH JUIS UX JIOCTHIKEHUS, CIIOCOOHOCTh MPOTUBOCTOSATH HUACOIOTHH SKCTPEMHU3MA,
HaI[MOHATN3Ma, KCeHOPOOUH, TUCKPUMHUHAIIMU 110 COITUAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HaIIMOHATbHBIM

MpU3HAKaM U IPYTUM HETaTUBHBIM COITMAIBHBIM SIBICHUSM;

7) HaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHMH MJIAIIETO BO3pPAcTa, B3POCIBIMH B
o0pa3oBaTenbHOM, OOIIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIeI0BATEILCKON, IPOSKTHOM U APYTUX
BHIAX

JIEATEIIBHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U TMOBEJICHUE Ha OCHOBE YCBOCHUS 0OICUEIOBEUSCKUX IICHHOCTEHH;

9) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOPA30BaHUIO, HA MIPOTHIKEHUN
BCEl KHU3HU; CO3HATEIHLHOE OTHOIICHHUE K HEITPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBUIO YCIICITHON
npodeccnoHanbHOM 1 0OIIECTBEHHON AESITENFHOCTH;

10) acreTndeckoe OTHOIICHWE K MUPY, BKITFOUYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHU;

11) mpuHATHE U peaTn3aIMio IIEHHOCTEH 3J0pOBOTO U Oe30macHOro o0pasa KU3HH, MOTPEOHOCTH B
(hU3MYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHSATHUSIX CIIOPTUBHO-03/I0POBUTENBHON IEATEIHHOCTHIO,
HENPHUATHE BPESIHBIX MPUBBIUCK: KYPCHHS, YIOTPEOICHHS aTKOTOJISI, HAPKOTUKOB;

12) 6epexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PHU3UIECKOMY H IICUXOJIOTHIECKOMY
3JI0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIFOJICH, YMEHUE OKa3bIBATh MEPBYIO IIOMOIIIb;

13) oco3nanHbIi BEIOOD Oymymieit mpodeccuu 1 BO3MOXKHOCTEHN peanu3aii COOCTBEHHBIX
YKU3HECHHBIX TUIAHOB; OTHOIIEHUE K IPO(ECCUOHATHLHON JCITEILHOCTH KaK BO3MOYKHOCTH yUaCTHS B
PEIICHNH JTHYHBIX, O0IIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAILHBIX IPOOIIEM;

14) chopMUPOBAHHOCTH FKOJIOTHUECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS
COLIMATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOTHON U COIIMATILHOM CPEJIbI;
npuodpereHne

OTIBITa YKOJIOTO-HATIPABICHHOU e TEIILHOCTH;

15) OTBETCTBEHHOE OTHOIIICHHE K CO3JITaHUIO CEMBbH Ha OCHOBE OCO3HAHHOTO TPUHATHUS IICHHOCTEH
CEMEHOM KU3HU

MeTtanpeamMeTHble pe3yJbTaTbl OCBOCHHS ITPOIPaMMBbI TOJIKHBI OTPAXKaTh:

1) yMeHHEe caMOCTOSITENILHO ONPEAETATh NN AESITeIbHOCTH U COCTAaBIIATh IJIaHbI AESITETbHOCTH;
CaMOCTOSITENIEHO OCYILIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; UCIIOIb30BaTh
BCE

BO3MO>KHBIE PECYPCHI JUIsl TOCTHKEHUS TIOCTABIEHHBIX LIEJIEH U pealln3allii IUIaHOB JESITEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IUYHBIX CUTYAIHUX;

2) ymeHue NMpoAyKTUBHO OOIIATHCS M B3aMMO/IEHCTBOBATh B IPOLIECCE COBMECTHOM /IEATEILHOCTH,
YUHUTHIBATh MO3UILINUU JPYTUX YYACTHUKOB JIEATEIBHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(YIUKTHI;

3) Bi1aJieHre HaBBIKAMU 1103HABATEIbHOM, yUeOHO-HCCIIEeI0BATENbCKOM 1 TPOSKTHOM
NeSITeNIbHOCTH, HaBBIKaMH pa3pelIeHus MpoosieM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MIOMCKY METOJIOB PELIEHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHbIX METOI0B TIO3HAHHUS;

4) rOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATEIbHON NH(OPMALIMOHHO-TIO3HABATEILHOM
NesITeIbHOCTH, BJIAJICHUE HaBBIKAMU MOJTyYeHHsI He00X0AMMOM HH(pOpMAaILIUU U3 CIIOBapel pa3HbIX
THUIIOB,

YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(DOPMAIIUH, KPUTUYECKH OILICHUBATh U
HMHTEPIPETUPOBATh HHPOPMAIIHIO, MTOTYYaeMYyIO U3 Pa3INYHbIX HCTOYHUKOB;

5) yMeHHe UCTI0NIb30BaTh CpeicTBA MH(DOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (1anee
- UKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a7[a4 ¢ COONI0ICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, peCypcocOepeXeHts, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;



6) yMeHHe onpeeNsaTh Ha3HaueHHe U (YHKIUHU Pa3IHYHbIX COIIMAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITENIbHO OLIEHUBATh M IPUHUMATh PEIICHHUS, OTIPEACISIONINE CTPATETHIO
MIOBEJICHUS, C YUETOM I'PaXIAHCKUX U HPABCTBEHHBIX LICHHOCTEH;

8) BiasieHue S3bIKOBBIMU CPEJICTBAMH - YMEHHE SICHO, IOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY
3pEHHUs], UCIIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

9) BnaseHre HaBbIKAMH IMO3HABATEIBHON peQIIeKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUM U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3yIbTaTOB U OCHOBAHUM, IPAHUIL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX

II0O3HABATEJIbHBIX 33]1a4 U CPEACTB UX JTOCTUKCHUS.

[Tnanupyemble mpeaMeTHbIE Pe3yIbTaThl OCBOCHHS YUeOHOTO MpeIMeTa:

"Marematuka" (BKJItouasi anredpy U Hadyajia MaTeMaTHYeCKOro aHajan3a, reoMeTpuio) (0a30BbIit
YPOBEHb) - TpeOOBaHU K MPEIMETHBIM pe3yJibTaTaM OCBOCHHUsI 6a30BOT0 Kypca MaTeMaTHKH
JTOJKHBI

OTpaXkaTb:

1) chopMUPOBAaHHOCTH MPEACTABICHUH O MaTEMaTHKE KaK YaCTH MUPOBOM KYJIBTYpPhI H O MECTE
MaTeMaTHKU B COBPEMEHHOH IIMBUIIM3AIMH, O CLIOCO0aX ONMCaHMUs HA MAaTEMaTUYECKOM SI3bIKe
SABJICHUN

peaJIbHOTO MUPA;

2) chopMHUPOBAHHOCTH MPECTABICHUH O MaTEMaTHUECKHUX TOHATUAX KaK O BaKHEHUIINX
MaTEMaTHYECKUX MOJEINSX, O3BOJISIOUIMX OMMCHIBATh U U3yUYaTh Pa3HbIE MPOLIECCHI U SIBJIICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCHOMaTHYECKOI0 MMOCTPOCHUS MaTeMaTHUYECKUX TEOPHIL;

3) BnaseHue METOJaMH J10Ka3aTeNbCTB U aJITOPUTMOB PELICHUSI; YMEHUE UX IPUMEHSTD,
MIPOBOAMTD JTOKA3aTENIbHbIE PACCYKICHHS B XO/1€ PELICHUs 3aj1ay;

4) BnazeHNe CTaHIAPTHBIMU IPUEMAMU PEILIEHUS PAlMOHAIBHBIX U UPPALIMOHAJIBHBIX,
MOKa3aTeIbHbIX, CTENICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BaHUE

TOTOBBIX KOMIBIOTEPHBIX MIPOrpaMM, B TOM YHCIIE /71l IOUCKA MTyTH PEIICHUS U WILTIOCTPALUN
pelieHus

YpPaBHEHUH U HEPABEHCTB;

5) chopMUpOBaHHOCTH MpeEICTaBICHUH 00 OCHOBHBIX MOHATHUSAX, HJIEAX U METO/IaX
MaTeMaTHYeCKOro aHaJIK3a;

6) Bi1aJileHHe OCHOBHBIMM MOHATHUAMH O IJIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTYpaX,
UX OCHOBHBIX CBOMCTBaX; C(pOPMUPOBAHHOCTh YMEHHUS PACIO3HABATh HA YEPTEKax, MOJACIISAX U B
pearbHOM MHpe reoMeTpudeckrue (GUrypbl; IPUMEHEHHE N3YUYEHHBIX CBOMCTB reOMETPHUECKUX
uryp

(dbopMyn UI pelieHus: TeOMETPHUUECKUX 3a/1au U 3a/1a4 ¢ IPAaKTUUYECKUM COZEp KaHUEM;

7) chopMUPOBAHHOCTH MPEACTABIECHUHN O IpoLeccax U SBICHUSIX, UMEIOIINX BEPOSATHOCTHBIM
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PeaIbHOM MUpPE, 00 OCHOBHBIX MOHSATHSIX
3JIEMEHTapHOU

TEOPHUH BEPOSTHOCTEH; YMEHUI HaXOAUTh U OLICHUBATh BEPOSITHOCTU HACTYTIJICHUsI COOBITHII B
MPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CITy4YailHbIX BEIHYUH;

8) Bi1ajileHNe HaBBIKAMM HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpPaMM IIPU PELLIEHUH 3a1a4;
9) st crenbIX U CIa0OBUASAIIMX 00YUJaIONTUXCS:

OBJIa/ICHUE MIPaBUJIAMH 3aIIMCH MaTEMAaTUYECKUX (OPMYJI U CTIEUATBHBIX 3HAKOB
penbedHO-TOUeYHOM cucTeMbl 0003HaueHuit JI. bpaiins;

OBJIa/ICHUE TaKTUJIbHO-0CSI3aTeIbHBIM CIIOCOO0M 00CIIeI0BaHNS U BOCIIPUSATHS peslbe(hHBIX
M300paKeHU MpeAMETOB, KOHTYPHBIX U300paK€HUI reoMeTpuiecKuX (GUryp u Ipyroe;
HaJIMYME YMEHUS BBINOJIHATH T€OMETPUUECKHE IIOCTPOEHMSI C TOMOIIBIO HUPKYJISA U JINHEHKH,
YUTaTh pesibeHbIe rpa@UKu JIeMEeHTapHBIX (YHKIUI Ha KOOPIAUHATHON TUIOCKOCTH, TPUMEHSTh
crienuanbHble pucnocobiaeHus A penbeduoro yepuenus ("Apadremen", "lkonbHuK");
OBJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MTPOrPaMMbl HEBU3YaJIbHOTO JIOCTyNa K MHPOpMAIUN Ha



OKpaHC NNCPCOHAIILHOTO KOMITBIOTEpPA, YMCHHUEC UCITIOJIB30BATh NIEPCOHAJILHBIC TI/I(I)HOTCXHI/I‘-ICCKI/IG

cpezacTBa

MH(POPMAIMOHHO-KOMMYHHUKAITMOHHOTO JIOCTYIIA CIETBIMH 00yYaroIMMUC;

10) nns oGyuaronuxcs ¢ HapyIIeHUsIMU OTIOPHO-ABUTaTEIBHOIO anmnapara:

OBJIAJICHUE CIIELIMAIIBHBIMU KOMIIBIOTEPHBIMU CPEACTBAMU IIPEACTABICHHUS U aHAJIM3a JAHHBIX U
YMEHHE HCII0JIb30BaTh NIEPCOHAIBHBIE CPEICTBA TOCTYNA C YYETOM JIBUTATEIbHBIX,
peYeIBUTATEIbHBIX U
CEHCOPHBIX HAPYIICHMUII;
HaJu4ie YMEHHMs UCIIOJb30BaTh IIEPCOHAIBHBIE CPEACTBA JOCTYIIA.

[1nanupyemble npeaMeTHbIe Pe3yIbTaThl OCBOEHUS YUeOHOTO MpeaMeTa:

ba3oBbIi1 ypoBEeHb
«IIpo6eMHO-(DYHKITMOHAJIBHBIE PE3YJIBTATHI)

Paznen BbIycKHUK HAay4uTCs BbIyCKHUK NIOJYYUT BO3MOYKHOCTb HAyUUThCS
Henn Jlns ucnonp30BaHUs B MOBCEIHEBHOM | J{nsl pa3BUTHS MBIIUICHHS, MCIOJb30BaHUS B
OCBOEHUS XKHU3HU U O0ecreueHus] BO3MOKHOCTH | IOBCETHEBHOM  KU3HU U oOecrneueHus
npeamera YCHEIIHOTO MPOJIOJKEHUS | BOBMOKHOCTH ~ YCHEIIHOTO  MPOAOHKEHUS

00pa3oBaHMsI TIO CIEIHATBHOCTSM, HE | 00pa3oBaHUsl MO  CICUUAIBHOCTSAM,  HE

CBSI3aHHBIM c MPUKIAAHBIM | CBA3AHHBIM C NPUKJIAJAHBIM HCIOJIb30BAHUEM

HCI0JIb30BAaHUEM MATEMATHUKH MaTeMaTUKU

TpeboBanus K pe3ynbTaTaM

JuemeHThl | — OnepupoBarh Ha 0a3oBoM ypoBHE | — OmnepupoBaTh  HNOHATUSMHU:  KOHEYHOE
TeopHuu MNOHATUAMM: KOHEYHOE MHOXKECTBO, | MHOYKECTBO, 3JIEMEHT MHO’KECTBA,
MHOKeCTB | 3JIEMEHT MHOXECTBa, MOJIMHOXECTBO, | IOJMHOKECTBO, NEepeceyeHrue U O0ObeAUHEHUE
" repeceyeHue " 00BbEIMHEHNE | MHOXKECTB,  YHMCIIOBBIE  MHOXKECTBAa  Ha
MaTeMaTH4 | MHOXKECTB, YHCIIOBbIE MHOXXECTBA Ha | KOOPJUHATHOM NPSIMOM, OTPE30K, HMHTEpBal,
ecKoi KOOpJMHATHOM  NIpPsSIMOH, OTPE30K, | IOJYUHTEPBaAJ, IPOMEKYTOK C BBIKOJIOTON
JIOTUKH HHTEpBA; TOUYKOH, rpaduyeckoe IpeJICTaBICHNE

— omepupoBarh Ha 0a30BOM ypOBHE
MOHATHUAMU: YTBCPKIACHUC, OTPULIAHUC
YTBEPXK/ICHHS, MCTHHHBIC M JIOKHBIC
YTBEP)KICHHUs, IPUYMHA, CICACTBHUE,
YaCTHBIN ciryyai o0miero
YTBEPIKIECHUS, KOHTPIIPUMED;

— HaXO0dUTb NepeCCUCHUC u
06T)€I[I/IHGHI/IG ABYX MHOXKECTB,
NNPpEACTaBJICHHBIX Fpa(l)I/I‘ICCKI/I Ha

YHUCIIOBOU MPSIMOM;

— CTPOUTb Ha YHCIOBOW MPAMOU
MMOAMHOKECTBO YHCIOBOTO
MHOJKECTBA, 3aJaHHOE IPOCTEHIIUMHU
YCIIOBUSAMMU;

— pacro3HaBarthb JIO’KHbIE
YTBEPKIICHHUS, OLIMOKHU B
paccyXIeHHUAX, B TOM 4YHUCIE C

WCTIOJIb30BAaHUEM KOHTPIIPUMEPOB.
B nosceonesnou oicusnu  u
usyueHuu opyaux npeomMemos:

— HCII0JIb30BaTh YMCIOBBIE MHOXKECTBA
Ha KOODAMHATHOW  NOpPAMOW  JUIA
ONMCAaHMs peaJbHbIX MPOLECCOB U

npu

MHOX>KCCTB Ha KOOp,[[PIHaTHOﬁ IIJIOCKOCTH,
— OHIepUupoOBaTb MOHATHUAMHU: YTBCPKICHUC,

OTpULIAHWE  YTBEP)KICHUS, WUCTUHHBIE U
JIOKHBIE YTBEP)KJIEHUS, NPUYMHA, CIIEACTBUE,
YacTHBIA  cilyyail  oOwiero  yTBep)KICHHMS,
KOHTpIIpUMED:;
— TPOBEPITH INPUHAMIEKHOCTH  DIEMEHTA
MHO>KECTBY;

— HaxXxOAWUTh IepeceyeHue U OoObeAUHEHUE
MHOXECTB, B TOM 4YHCJE IPEICTaBICHHBIX
rpadpuueckd Ha YHUCIOBOW MpsMOH M Ha
KOOPJMHATHOM MIOCKOCTH;

— IIPOBOAMTH JOKAa3aTEIbHBIE PACCYKIACHUSA
JUIst 0OOCHOBAHMSI ICTUHHOCTH YTBEPKACHUM.
B nosceonesnoti sorcusnu u npu uzyuenuu opyeux
npeomemos:

— MHCIOJb30BaThb YHUCJIOBBIE MHOXECTBA Ha
KOOPJIMHATHOM MpsSIMOM M Ha KOOPAMHATHOM
IJIOCKOCTH  JJIA ONMCAHUs  PEAIbHBIX
IIPOLIECCOB U SIBJICHU;

— IPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHUS B
CUTyallUsiX  IIOBCEJHEBHOM  JKHU3HH, IIpU
PELICHUH 3a1a4 U3 APYTUX IPEAMETOB




SIBJICHMI;

- MPOBOIUTH
paccyXIeHust B
HOBCEIHEBHOMN KU3HU

JJOTHYCCKHUE
CUTyalluiax

Yuciaa n
BbIpasKeHH
1

—OnepupoBats Ha 0a30BOM YypOBHE
IIOHATUAMMU: 1ICJI0€ YUCI0, ACIIMMOCTD

qucel, OOBIKHOBEHHAS ZIpo0Bb,
NnecsITHYHAs JIpoOb, paIlMOHAIBHOE
9UCIIO, NPHOMMKEHHOE  3HAYCHHUE
4yucia, 4acTh, JOJIsA, OTHOIIECHHUE,

IIPOLCHT, IMOBBIICHUEC W ITOHHXKCHHUEC

Ha 3aJaHHOE YHUCJIO TMPOIICHTOB,
MacIuTao;

— omepupoBaTh Ha 0a30BOM ypOBHE
MTOHSITHUSIMH: TPUTOHOMETPHYECKAS

OKPYXHOCTb, TpajJyCHas mepa yria,
BEJIMYMHA yTJIa, 33J[aHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON  OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC U KOTaHT'€HC
yIJOB, HWMEIOIUX IPOU3BOJILHYIO
BEJIMYHHY;

—  BBINOJHATH  apudmerndeckue
NEUCTBUS C HETBLIMU U
paIoHaTbHBIMU YHCIIAMU;

- BBITTOJTHATh HECIIO)KHBIE
npeoOpa3oBaHus YHCIIOBBIX
BBIPQKCHUH, COAEpIKAIIMX CTEIEeHU
qucen, TM00 KOPHU U3 YUCET;

— CpaBHHMBATh pPAlMOHAIBHBIC YHCIIA
MEXJTy COOOI;

— OIEHHMBAaTh W CpPaBHUBATh C
paIMoOHATBHBIMU YHUCIAMH 3HAYCHUS

LIEJIBIX  CTENEeHEHW 4Hcel, KOpHEeM
HaTypaJIbHOM CTENIEHW U3  4YHCEll,
gorapuMOB  YHUCET B  TPOCTHIX
clyyYasx;

— M300paxkaTh TOYKAMM Ha YHUCIOBOMH
NpsIMOWM  LIeJble U palMOHAJIbHbBIE
4HCIIa;

— M300pakaTh TOYKAMM Ha YUCIOBOH
IIPSIMOY LIEJIBIE CTEIIEHU YHUCEll, KOPHU
HaTypaJIbHOM CTETEHU U3 YUCEIT;

— BBITOIHATH HECJIOKHBIE
npeoOpa3oBaHusl LENbIX M JAPOOHO-
panMOHAIbHBIX OyKBEHHBIX
BBIPAXKCHU;

— BBIP@)XXaTb B INPOCTEHIIMX CIIydasx
U3 PpaBEHCTBA OJHY IEPEMEHHYIO
4yepes Ipyrue;

— BBIUHCIATH B HPOCTBIX CIIydasx
3HAYEeHUs 4YMCIOBBIX U OYKBEHHBIX
BBIPAKCHUM, OCYIIECTBJISSL

— CB00OOIHO OnepupoBaTh MOHATHUAMU: LEIIOE
YHMCIO0, JEIMMOCTh 4YHCel, OOBIKHOBEHHas
npo0b, JaecATUYHass ApoOb, palMOHAIHHOE
YHCII0, NPUOIMKEHHOE 3HAUYCHHUE YKCIIa, YacTb,
JI0J1sl, OTHOILUEHHWE, IPOLIEHT, IOBBILIEHUE U
IOHIKEHUE HA 3aJaHHOE 4YHCIIO IPOLIEHTOB,
MacIrrao;

— IPUBOJIUTH IPHUMEPHl YHCEN C 3aJaHHBIMU
CBOMCTBAMHM JCIIMMOCTH,

— ONEpHUPOBATH MOHATUAMU: JIOTapuUpM YHCIa,
TPUTOHOMETPUUYECKAsE OKPY’KHOCTb, pajMaHHas
U TIpagycHas Mepa yIjla, BEIWYHMHA YIIA,
3aJIaHHOTO0 TOYKOM Ha TPUTOHOMETPUYECKOMU
OKPYKHOCTH, CHHYC, KOCHUHYC, TaHITE€HC U
KOTaHT'€HC YIJIOB, MMEIOUIUX MPOU3BOJIBHYIO
BEJIMYUHY, YUCIIA € U T;

— BBIONHATH apu(MeTHYECKue ACUCTBUS,
coueTass YCTHbIE M IIMCBMEHHBIE IIPHEMBI,
MIPUMEHSIS pu HE0O0X0IMMOCTH
BBIUHCJIUTEIbHBIE YCTPONUCTBA;

— HaxoJIuTh 3HAUEHUS KOpHSA HATypaJIbHOU

CTENCHH,  CTENEHH C  PalHOHAIBHBIM
mokaszareseM, Jiorapudma, HCHIOIB3Yys MpH
HEOOXOANMOCTH BBIYHMCIIUTEIILHBIC
YCTPOICTBA,;

— TIOJIB30BATHCSI OLEHKOM M TMPUKUAKON TNpH
MPAKTUYECKHUX pacyerax;

— TPOBOJIUTH IO H3BECTHBIM (opMyNaM H
npaBujiaM  npeoOpazoBaHMs — OyKBEHHBIX
BBIPDAKCHUH, BKIIOYAIOIINX CTENCHHW, KOPHH,
J0rapu(Mbl U TPUTOHOMETPpUYECKHE (DYHKIIHH;
— HaXOJWTh 3HAYCHUS YHCIOBBIX M OYKBEHHBIX
BBIDQKEHUH,  OCYILECTBIISII  HEOOXOIUMBIE
HOICTAHOBKH U TIPEOOpa30BaHHUS;

— M300paxkaTh CXEMaTHUYECKH YTOJ, BEIHMYHHA

KOTOPOTO  BbIpa)k€Ha B  TIpagycax WU
paauaHax;
—  UCHOJb30BaTh TNpPU  pEIICHUH  3ajad

TaOMMYHBIE 3HAYEHUS TPUTOHOMETPHUYECKHX
(hyHKIHIA yIIIOB;

— BBINIONHATH TEPEBOJ] BEIUYHMHBI yria U3
pazmaHHON Mephl B TPayCHYIO U 00paTHO.

B nosceonesnoii sorcuznu u npu usyuenuu opyaux
VUEOHBIX NPEOMEMOB.

—  BBIMOJHATH  JIGHCTBUS C  YHCIOBBIMU
JAHHBIMH TIPH PEIICHUH 3a]1a4 MPAKTHYECKOTO
XapakTepa W 3aJad W3 pa3IM4YHBIX OO0JacTen
3HAaHWM, WCHONB3Yys TIpU  HEOOXOIMMOCTH




HEO0OXOTUMBIC
npeoOpa3oBaHMS;
— u300paxaTh CXEMAaTUYECKU YTOJI,
BEJIMYMHA KOTOPOTO BHIpA)KEHA B
rpajaycax;

— OLICHWBATh 3HAKH CHHYCa, KOCUHYCA,
TAHME€HCA, KOTAHT€HCAa KOHKPETHBIX
yTJIOB.

B noeceonesnoti  orcusnu  u
uzyyeHuu opyaux
npeomemos:

—  BBINOJIHATH  BBIYUCIICHHS
pemieHn  3ajad
XapaxTepa;

— BBIMOJHATH MPAKTUYCCKHE PacueThl
c WCTIOJIb30BaHUEM npu
HE00X0IUMOCTH CIPaBOYHBIX
MaTepUaJIOB ¥ BBIYUCIUTEIBHBIX
YCTPOMCTB;

— COOTHOCHUTH pEalbHbIC BEIUYWHBI,
XapaKTEPUCTUKU 00BEKTOB
OKPY’KaIoMIero MUpa c ux
KOHKPETHBIMHU YHCJIOBBIMH
3HAYCHUSIMH,

— HUCTOJIb30BaTh METO/bI OKPYTJICHUS,
NpUOJNIMKEHUST W TPUKUIKA — TIPH
peleHIH MPAKTHYECKUX 3amaq
HOBCEIHEBHOM KU3HU.

NOJCTaHOBKH n

npu
VUEOHbIX

npu
IIPAKTHYECKOT O

CIIPpAaBOYHLIC MATCpUAJIbl W BBIYHUCIIUTCIBHBIC
YCTPOICTBA;

— OLCHUBATh, CPABHUBATH U HUCIIOJIL30BAThH MPU
pEelIeHNH MpPaKTHYeCKUX 3a7ady YHCIOBBIE
3Ha4YCHUA PpCaJIbHBIX BCJIWYHUH, KOHKPCTHLIC
YHCIIOBBIE XapaKTePUCTHKU 00BEKTOB
OKPY>KaIOIIEeT0 MUpPA

YpaBHeHun
U
HEepPaBeHCT
Ba

— PemaTe nnvHeEHBIE ypaBHEHUS U
HEpPaBEHCTBA, KBa/IPATHbIC YPABHEHUS,
— TMPUBOJUTH HECKOJIBKO MPUMEPOB
KOpHEM MPOCTEHIIETO
TPUTOHOMETPHUUECKOTO ypaBHEHUS
BHJIA: SIN X = a, cOS X = a, tg x = a, ctg
X = a, TAe a — TaOJMYHOE 3HAYECHHUC
COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKOUN (PYHKIIHH.
B nosceonesnon  owcusnu  u
u3yyeHuu Opyeux npeomemos:

— COCTaBJIATh U pEeUIaTh YPABHECHHS U
CHUCTEMbl ypaBHEHUN TMpHU pEUICHUU
HECJIOXKHBIX TPAKTUYECKUX 3a/1a4

npu

— Pemarp panMoHanpHbIE YpaBHEHHS H
HEPAaBEHCTBA, IPOCTEUINNE UPPALUOHAIBHBIE U
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABCHCTBA
U UX CUCTEMBI;

— UCIIOJIB30BaTh METOJBI PELICHUs YPABHEHUM:
IPUBEACHUE K BHIY «IIPOU3BEIACHUEC PaBHO
HYJIIO» WIA «4aCTHOE PABHO HYJIIO», 3aMeHa

NEPEMEHHBIX;

— HCIONb30BaTb METOJl MHTEPBAIOB JUIA
pelIeHNs] HEPABEHCTB;

— HCIOJB30BaTh TpapUUECKUl MeTOoJ] Ui
OpUOIMKEHHOTO  pEelIeHHs  YpPaBHEHUH U
HEPABEHCTB;

— u300paxkaTh Ha  TPUTOHOMETPUYECKOU
OKPYKHOCTH MHO3KECTBO peleHui

HPOCTEHIIIMX TPUTOHOMETPUUCCKUX YPaBHEHUI
1 HEPaBCHCTB;

- BBIMOJIHATE OTOOP KOpPHEH ypaBHEHWH WIH
peIlicHUII HEPaBCHCTB B COOTBETCTBHHM C
JIOTIOJTHUTEIbHBIMHU YCIOBUSIMU u
OTPaHUYCHUSIMH.

B noeceonesnoi srcuznu u npu uzyuenuu opyaux
| yuebHbIX npeomemos:

COCTAaBJIAATh M PCIIaTh YpaBHCHHS, CHCTCMBEI




YPAaBHEHUH U HEPABEHCTBA IIPU PELICHUU 3a1a4
JPyTUX y4eOHBIX IPEAMETOB;

| HCIIONB30BATh yPABHEHHS M HEPABEHCTBA IS
IIOCTPOCHHU M MCCIENOBAaHUSA IPOCTEHIINX
MaTeMaTHYECKHUX Mozenein peasIbHBIX
CUTyallMi WIN MPUKJIAJHBIX 3a7a4;

| yMeTh MHTEpIPETHPOBATH MOTYYEHHBIH MpH

pelIeHnrn  ypaBHEHHUs, HEpPaBEHCTBA WU
CHUCTEMBI pe3yibTar, OLICHUBATh ero
npaBaonoobue B KOHTEKCTE  3aJaHHOU

peIHLHON CUTYallUM WJIW MPUKJIAJHON 3aa4uu

DOYyHKINH

—OnepupoBaTh Ha 0a30BOM YPOBHE
MOHATUSMM: 3aBUCUMOCTh BEJIHYHH,
GyHKIUS, apryMeHT ¢ 3Ha4YCHHE
GbyHKIMH, 007acTh ONpeNeIeHus |
MHOXECTBO  3HAYeHUH  (PYHKLUH,
rpaduk 3aBUCUMOCTH, rpaduk
GbyHKIUH, HYIH byHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA,
BO3pacTaHue Ha YHUCIOBOM
MIPOMEXYTKE, YObIBAHUE HAa YHCIOBOM
MIPOMEXYTKE, HauOoJbIIICe u
HauMeHblllee 3HayeHue (QyHKIUKM Ha
YHCIOBOM POMEXKYTKE,
nepuoanyeckas pyHKINs, IEPUOT;

— omepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSMM: TIpsiMasi W oOpaTHas
MPONOPLIMOHAIIBHOCTD JIMHEWHAsA,
KBaJIpaTH4YHasi, TPUTOHOMETPUUYECKUE
byHKINY;

— pacrno3HaBaTh rpadguku
JJIEMEHTAPHBIX (QYHKUMN: TPAMOU H
obOpaTHoit MIPOTTOPITMOHAIEHOCTH,
JIMHEMHOM, KBaJpaTUYHOM,
TPUTOHOMETPUUYECKUX (PYHKIIMIA;

- COOTHOCHUTh rpaduku
dJIEMEHTApHBIX (QYHKIUHA: TPIMOU U
oOpartHoit MPOTOPIIMOHATTLHOCTH,
JIMHEHHOM, KBaJ[paTUYHOM,
TPUTOHOMETPUUYECKUX  (QYHKIUH ¢
(dhopMyiamMu, KOTOPHIMU OHHU 33JJaHbI;
— HaXOAWTh 1o rpaduky
NpUOMKEHHO 3HA4YeHUsT (YyHKIUHA B
3aJJaHHBIX TOYKAX;

— OIpeneisTh Mo rpaguKy CBONCTBa

— OnmnepupoBaTh MOHATHSIMH: 3aBUCUMOCTH
BENIWYMH, (YHKUUS, apTyMEHT M 3HA4YCHUE
GbyHKIMH, 00JaCTh OMpEIeNIeHUs 1 MHOXKECTBO
3Ha4eHUH (yHKIUH, Tpaduk 3aBUCUMOCTH,
rpaduk byHKIHH, HYJIHA byHKIHH,
MIPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3pACTaHHE
Ha YHCJIOBOM IIPOMEXYTKe, YyObIBaHHWE Ha
YHCJIOBOM  IPOMEXYTKE, HauOojbllee U
HauMeHbIllee 3HaUeHHe (QYHKIIMH HA YHCIOBOM
NPOMEXYTKe,  Iepuonuueckas  (QyHKIHA,
NEepUO/, YeTHAs U HeueTHasl (yHKIUY;

— ONEPUPOBATH MOHATUAMU: NpsAMasi HOOpaTHAs
IPONOPIUOHATILHOCTb, JUHEHHas,
KBaJ[paTU4Hasl, TPUTOHOMETPUYECKHE
dhyHKIMH,

— ompenensTh  3HAYCHHE
3HAYEHUIO  apryMeHra  Ipu
cnoco0ax 3afanus GyHKINY;

— CTPOUTH IpauKu U3yUYEHHBIX (PYHKIIHIA;

— OMNHUCHIBATh MO TpaguKy U B MPOCTEHIINX
ciydasix 1mo (opmyse MOBEIeHUE U CBOMCTBA
GyHKUMH, HAXOAUTh MO TrpaduKy QYHKIUU
HauOoJbIINE U HAUMEHbIINE 3HAYCHUS;

— cTpouTh 3CcKu3 rpaduka  QyHKIUH,
YIOBJIETBOPSIONICH MPUBEACHHOMY HabOpy
YCIIOBHM (mpoMexyTKH
BO3pacTaHus/yObIBaHUs, 3HaUeHUE (DYHKIIMH B
3aJJaHHOM  TOYKEe, TOYKH  IKCTPEMYMOB,
ACUMIITOTBI, HYJIH (DYHKITUH U T.1T.);

— pemate ypaBHEHHS, MPOCTEUIINE CHUCTEMBI
ypaBHEHUH, MCIOJB3YysS CBOWCTBa (YHKIUH W
uX rpauKoB.

B noseceonesnotl scuznu u npu usyuenuu opyaux
VUeOHbIX NPEeOMemos.

$yHKIMU 10
Pa3IUYHBIX

¢byHKUIUN (HyH, IPOMEXYTKH | — ONpEeAENATh N0 IpadukaM W HCIOJIb30BaTh
3HAKOITOCTOSTHCTBA, MPOMEXYTKH | Ul PELICHUs TNPHUKIATHBIX 3a7ad CBOMCTBA
MOHOTOHHOCTH,  HaumOOJbIIME ¥ | pealbHbIX  IPOLIECCOB U 3aBUCUMOCTEH
HaMMEHbIINE 3HAUYCHHS U T.11.); (HamOonplIie W  HAWMEHBIIME 3HAYCHHUSA,
— CTPOUTH 3CKH3 rpaduka (yHKIMH, | IPOMEKYTKH  BO3pacTaHus U yObIBaHUS
YIIOBJICTBOPSIIOIICH  TPUBEACHHOMY | QYHKUIMH, TPOMEKYTKA 3HAKOIIOCTOSHCTBA,
HAaOboOpy  yCIIOBHUI (TIpOMEKYTKH | aCUMIOTOTHI, IEPUOJ U T.11.);




Bo3pacTaHus / yObIBaHUS, 3HAUYCHUE
(GYHKIMK B 3aJaHHON TOYKE, TOYKH
9KCTPEMYMOB U T.11.).

B nosceownesnoti  owcusHu u
u3yyeHuu Opyeux npeomemos:

— OIpeneNsATh N0 rpaduKaM CBOWCTBA
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEH

npu

(HambompITHE u HaWMEHBIIINE
3HAYCHUSA, MPOMEXYTKU BO3PACTaHUA
u yObIBaHHMS, MIPOMEKYTKH

3HAKOIOCTOSIHCTBA U T.I1.);

— MUHTEPIPETUPOBATH CBOKCTBA B
KOHTEKCTE KOHKPETHOM MPaKTHYECKOU
CUTyalluH

— UWHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOW MPAKTUYECKON CUTYyallnu;

— ompeAensaTh MO TrpaduKaM MOpocTeiIme
XapaKTePUCTUKHU MEPUOANYECKUX IMPOLIECCOB B
OMO0JIOTHH, SKOHOMHUKE, MY3bIKE, PaJUOCBSA3H U
Ip. (aMIIUTY 18, IEPUOJT U T.11.)

Jaementbl | —OmnepupoBath Ha 0a30BoM ypoBHE | — OmnepupoBaTh MNOHATHAMH: IPOU3BOJHAS
MaTeMaTU4 | MOHSATUSAMU: MPOU3BOaHAS (GYHKIUHU B | QyHKIMHM B TOYKEe, KacaTelbHas K rpaduky
€CKOro TOYKe, KacaTelibHas K Tpaduky | QyHKIUH, IPOU3BOIHAS (DYHKIUH;
a”Haimn3a (byHKIUH, TPou3BOIHAS (HYHKIUH; —  BBIUMCIIATH  TNPOU3BOJHYIO  OJIHOYJICHA,
—OTpEeNATh 3HaYeHHE IMPOU3BOJHON | MHOIOWJIEHA, KBaJ[paTHOTO KOPHSI,
(GYHKIIME B TOYKE MO M300paKCHUIO | MPOU3BOAHYIO CyMMBbI (DYHKIIHIA;
KacaTeabHOU K rpaduKy, | — BBIYUCIATH HPOM3BOJHBIC 3JIEMEHTAPHBIX
MIPOBEJICHHOMW B ATOI TOUKE; GbyHKIMH W WUX KOMOWHAUUM, UCHOIb3YS
— pemaTh HECIIOKHBIE 33Jadydl Ha | CIPAaBOYHBIC MATEPUAIIbI;
MIPUMEHEHUE CBSI3H MEXJIy | — UCCIeJoBaTb B MPOCTEUIIMX  CIIydasx
MPOMEKXYTKAMA  MOHOTOHHOCTH ¥ | QYHKUMM HAa  MOHOTOHHOCTb,  HAaXOJUTh
TOYKAMHU OKCTpeMyMa (yHKIMH, C | HAauOoNblIMe W  HaWMEHBIIME  3HAYCHUS
OTHOW CTOPOHBI, W TPOMEXKYTKaMH | QYHKIUH, CTPOUTHh TpadUKW MHOTOUJICHOB H
3HAKOIIOCTOSIHCTBA " HYJISIMU | IPOCTEHIIMX  palMOHANbHBIX  (QYHKIUH ¢
MPOU3BOMHONW 3TOW (YHKIMM — C | HCIIOJB30BAaHUEM arapara MaTeMaTHYeCcKOTro
JIPYTOW. aHaiusa.
B noeceonesnoti owcusnu  u  npu | B nosceonesnoii socuznu u npu usyuenuu opyaux
U3yyeHuu Opyeux npeomemos: V4eOHbIX NPeOMemos:
—TOJIB3YysICh TpauKaMH, CpPaBHHUBATH | — PELIATh MPHUKIAIAHbIE 3aadydl U3 OWOJIOTHH,
CKOpPOCTH BO3paCTaHUs (pocrta, | GU3MKK, XUMHUH, OHKOHOMHUKH U  JIPYIHX
MOBBIIICHUS, YBEJIUUCHHUS U T.I.) WM | IPEIMETOB, CBSI3aHHbIE C HCCIEJOBAaHUEM
CKOPOCTH  YOBIBaHHS (mameHus, | XapaKTepPUCTUK peasbHbIX MIPOLIECCOB,
CHIDKCHHS, YMCHBIICHUS W T.I.) | HAXOXKJIECHHEM HauOONbIINX W HAMMEHBIINX
BEJIMYHH B PEATbHBIX MPOIIECCaAX; 3HAYEHUI, CKOPOCTU U YCKOPEHHUS U T.I1.;
— COOTHOCUTH TpaUKH peabHBIX | — HHTEPIPETUPOBATH MOIYUECHHBIC PE3yJIbTaThI
MPOLECCOB M 3aBUCUMOCTEM C UX
OTMCAHUSMU, BKITIOUYAIOLITUMU
XapaKTePUCTHKU CKOPOCTH U3MEHEHUS
(OBICTpBI POCT, MJIABHOE TMOHMKEHHE
U T.IL.);
— WCTOJB30BaTh TpapuKd pearbHBbIX
MPOIIECCOB ISl PEIICHHUS HECIIOKHBIX
MPUKIAIHBIX 3a7a4, B TOM YHCIE
orpenessis Mo rpa)uKy CKOpOCTh X0/a
npoiiecca
Craructuk | — OnepupoBarh Ha 0a30BOM ypoBHE | — MMeTh mpeacTaBieHHWe O TUCKPETHBIX |

a u Teopus
BEPOSITHOC

OCHOBHBIMH
XapaKTepUCTUKAMU

OIIKMCAaTCIIbHBIMU
YHUCJIOBOI'O

HENPEPBIBHBIX  CIIyYaWHbIX
pacnpeneneHusx, 0

BCIIMYHMHAX n
HE3aBUCUMOCTHU




TeH, Habopa: cpenHee apupMETHUECKOE, | CIIyYalHBIX BEITUYUH;
JOTMKAa M | MeauaHa, HanOoJIbIlIee U HAMMEHBIIIEE | — UMETh TPEACTABICHHE O MaTEeMaTHYECKOM
KOMOHMHATO | 3HAUYCHUS, OXKUJIAHUH U JUCTIEPCUU CITyYalHBIX BEIHYUH;
puka B noeceowesnou oicusnu u  npu | — UMETh TPEIACTaBICHUE O HOPMaJIbLHOM
u3yyeHuu Opyeux npeomemos: pacmpeneNieHnd W TpUMepax  HOPMaJIbHO
— OIIEHWBATh M CPABHUBATH B MPOCTHIX | PACIIPEACIICHHBIX CIIYYAHBIX BETUYHH;
CIIy4asiX BEPOATHOCTH COOBITHA B | — MOHUMATh CYTh 3aKOHA OOJNBIIUX YHCENT H
peaTbHOM KU3HH; BBIOOPOYHOTO MeTona HU3MEpPEHHUsI
— YUTaTh, COMOCTABIIATh, CPABHUBATH, | BEPOSITHOCTEI;
WHTEPIPETHPOBATH B MIPOCTHIX | B noscedHnesnoll Hcusnu u npu usydeHuu opyaux
CITyqasix peaybHbIe TaHHbBIC, | npeoMemos:
MpEACTaBICHHBIE B BHJE TaONWIl, | — BBIYUCIATH WM OIEHUBATh BEPOSTHOCTH
auarpamm, rpadukos COOBITHI B peabHOU KU3HU;
- BBIOMPATH MOIXOIAIIHE METOIBI
MIPECTaBICHNUS U 00paOOTKHU TaHHBIX;
— yMeTh pemaTh HECIOXKHBIE 3a7add Ha
MPUMEHEHUE 3aKOHAa OOJNBIIUX YHUCEIl B
COIIMOJIOTUH, CTPAXOBaHUH, 3/[PaBOOXPaHEHUH,
oOecrieueHUM OE30MACHOCTH HACEIIEHUS B
YPE3BBIYANHBIX CUTYAIHSIX
TexcroBble | — Pemars HeCIOXHbIE TEKCTOBbIE | — Pemare 3aauyn pa3sHbIX TUIIOB, B TOM YHUCJE
3aJa4un 3a/1au pa3HbIX TUIIOB; 3a/1a4yl MOBBIIICHHON TPYIHOCTH;

— aHAIM3WPOBATH YCIIOBUE 3aa4H,
MPH HEOOXOJAMMOCTH CTPOMUTH JIJIS €€
peIICHHSI MATEMAaTHYECKYIO MOJICIIb;

— TIIOHUMAaTh ¥ HCIOJb30BaTh JIJIs
pemieHuss  3amaud  MHPOPMALHIO,
MPEJICTABJICHHYIO B BHJIC TCKCTOBOW U
CHMBOJIBHOM 3alUCH, CXEM, TaOJIuIl,
Jayarpamm, rpaHuKoB, pUCYHKOB;

—  JEHCTBOBAaTh II0  alIrOpUTMY,
CoJlepKalleMycsl B yCJIOBUH 3a/1a4U;
— HCIIOJIb30BaTh JIOTUYECKHE

paccyXAeHus NP pelIeHUU 3a1auH;

—  paboratb ¢  HM3OBITOYHBIMHU
yCIOBHSMH, BBIOMpass U3  Bcel
uHpoOpMaLUK, CTPOUTH  JUId €€

peuIeHusl MaTeMaTUYECKY0 MOJIENb;

— IOHMMAaTb M HCIIOJIb30BaTh IS
peumieHus  3ajayd  MHGOpPMAIUIO,
MPEJICTABICHHYIO B BUJI€ TEKCTOBOW U
CUMBOJIBHOM 3amucH, cxeMm, TaOmuil,
Jrarpamm, rpaukoB, pUCYHKOB;

—  JeWCTBOBaTh IO  QJITOPUTMY,
coJIepKalleMycsl B yCIIOBUU 33/1a4y;
— UCIIOJIb30BATh JIOTUYECKHE

paccyXACHUS NP PEIICHUN 33]1a9H;

—  paboraTh c H30BITOYHBIMU
yCIIOBUSIMH,  BbIOMpass W3  Bcell
nH(popManuu, AaHHBIe, HEOOXOAUMbIC
JUTSL PEIICHUS 3a]1a9H;

— OCYIIECTBIISITh HECIOXKHBIA TIepedop

— BbIOMpPATh ONTUMAIBHBIA METOJl PEIICHHS
3aj1a4M, pacCMaTpUBasl Pa3InuHbIC METO/IbI,
— CTpOUTH MOACJIb peuicHusd 3aJda4u,
IPOBOJIUTH JJOKA3aTEIbHbIC PACCYKICHNUS;
— pemarb 3amgadd, Tpedyromme mepedopa

BapUAHTOB, TIPOBEPKHM YCIIOBHH, BBIOOpa
ONITUMAJILHOTO PE3yJIbTaTa;

— aHaIM3UPOBaTh U  HHTEPIPETHPOBATH
pe3yabTaThl B KOHTEKCTE YCJIOBUS 3a/a4H,
BBIOMpATh pEUICHUs, HE MNPOTUBOpEYAIIHE
KOHTEKCTY;

— TEpeBOAWTh TPH  pEIICHHH  3aJaud
nHPOpPMALIMIO W3 OAHOM (OPMBI B JAPYryIO,
UCTIONB3YsT TP HEOOXOAWMOCTH  CXEMB,

TaOuILIbl, TpaduKy, TUarpaMMel;

B noeceonesnoii srcusnu u npu usyuenuu Opyaux
npeomemos:

— pemath NpaKkTHYECKHE 33/a4d M 3aJaddl W3
JPYTUX MPEIMETOB




BO3MOXXHBIX PCUICHHA, BBIOUpas u3
HUX ONTUMAIbHOE II0 KPHUTEPUSM,
c(hOpMYJIUPOBAHHBIM B YCIIOBHH;
— aHAJIM3UPOBATh u
WHTEPIIPETHPOBATH MOJTy9YEeHHBIC
pelieHnss B KOHTEKCTE  YCIIOBHUS
3amaud, BBIOMpATh pEIICHUS, He
MIPOTUBOpEYAIllNe KOHTEKCTY;
— pemars 3aJa4yd  Ha  pacuer
CTOMMOCTH TOKYIIOK, YCIIyT, MOE370K
U T.IL;
—  pematb  HECJOXHbIE  3aJayd,
CBSI3aHHBIE C JIOJICBBIM y4YacTHEM BO
BIaJeHUU (UPMOH, TNPEANpUATUEM,
HEJBUXKHUMOCTBIO;
— peuaTthb 3a/1a4y Ha MPOCThIe
MPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMUCCHUH) U Ha BBIYUCIICHUE
CJIOKHBIX MPOILIEHTOB B Pa3TUYHBIX
CXeMax BKJIa/IOB, KPEIUTOB U UIIOTEK;
— pemaTh NPAKTUYECKUE 3aJadH,
TpeOyromme HCITOJIb30BaHUS
OTPHUIATENHHBIX qrcen: Ha
omnpejieNeHue  TeMIepaTypbl,  Ha
orpesiesieHe MOJIOKCHUS Ha
BpEMEHHOW ocH (40 Hamel sSpsl U
rocje), Ha JBUXKEHHUE JCHEKHBIX
CpencTB (mpuxon/pacxon), Ha
oTpeJiesIeHUe TITyOUHBI/BBICOTHI U T.11.;
— UCHOJb30BaTh MOHATHE MacmiTada
JUTSE HAXOXKJIEHUSI PACCTOSIHUN W JITUH
Ha KapTax, MJIaHaX MECTHOCTH, TIaHax
MOMEIIEHUH, BBIKPOWKaX, Mpu padoTe
Ha KOMIIBIOTEPE U T.II.

B nosceonesnoli orcusHu u  npu
usyuenuu opyaux npeomMemos.
— pemath HECIOXHbBIE MPAKTUYECKUE
3a/layi, BO3HUKAIOIINE B CUTYalUAX
[OBCEAHEBHOW JKM3HHU

['eomeTpu
A

— OmnepupoBath Ha 0a30BOM ypOBHE

NOHATUSAMU: TOYKA, IPOCTPAHCTBE,
NapajuieJIbHOCTh u
NEePIEHAUKYJSIPHOCTE  IPSIMBIX U
IUIOCKOCTEH;

— pacno3HaBaTb OCHOBHBIE BUJBI
MHOTOTPaHHHUKOB (MIpU3Ma, MUPAMU/IA,
IIPSAMOYTOJIbHBIN napajule/IeuIen,
Ky0);

— U300paxarp u3ydaemble QUTYpPHI OT
PYKH W C TPUMCHEHHEM HPOCTHIX
YCPTCIKHBIX HHCTPYMCHTOB,

— genatb  (BBIHOCHBIE)  IIJIOCKHE

— OmnepupoBaTb NOHATHAMM: TOYKa, MpsAMasd,
IUIOCKOCTh B IIPOCTPAHCTBE, NapaJLIeIbHOCTD U
NEePHEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH;
—  [pUMEHATh s pelleHus  3ajad
reomMeTpuueckue  (GakThl, €ClIM  YCIOBHSA
MIPUMEHEHHUS 33J]aHbl B IBHOH (opme;

pemwlaTb  3aJaud  Ha  HAxXOXJEHUE
TE€OMETPUUECKUX BEJIIMYMH IO 00pa3laM HWiIH
JIrOpUTMaMm;

— nenaTth (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB OOBEMHBIX (UIyp, B TOM 4HCIE
pHUCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEUCHHS
MHOTI'OI'DaHHHUKOB;




YepTeXXH U3 PUCYHKOB  MPOCTHIX
00BeMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHH3Y;

W3BJICKaTh  MHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢urypax, MPEJICTaBICHHYIO Ha
4epTekax U pUCyHKaX;

— npuMeHsATh Teopemy [ludaropa npu
BBIYHCIICHUH JJIEMEHTOB
CTEPEOMETPUIECKUX (DUTYD;
B noeceonesnoti  orcusnu
usyuenuu opyaux npeomMemos.
COOTHOCHUTh abCTpaKTHBIE
reoMeTpuyYecKrue MOHATHS U (PAKTHI C
pEabHBIMU JKMU3HEHHBIMU O0BEKTAMU
U CUTyalUsIMU;

HCTIO0JIb30BaTh CBOICTBA
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX
buryp Ui pemieHus TUIOBBIX 3a/1ad
MIPAKTHYECKOTO COJIEP KAHNUS;

— oueHuBaTh (GopMy MPABUILHOTO
MHOTOTpaHHHKA MOCTIE CIIUIIOB, CPE30B
u T.a1. (OmpenensiTh  KOJUYECTBO
BEpIIMH, pedep U IpaHeil MOTyYeHHBIX
MHOT'OTPaHHUKOB)

u npu

HU3BJICKATD,
peoOpa3oBHIBATH
TreOMETPHUECKUX
JepTeKax;

— TPUMEHATh TeoMeTpuyeckue (akTbl Is
peteHust 3ajad, B TOM qHCIIe
MIPEIOIAraoIluX HECKOJIBKO 1IaroB peIieHs;
ONMCHIBaTh ~ B3aUMHOE  PACIOJIOKEHHE
MPSIMBIX | IJIOCKOCTEH B MPOCTPAHCTBE;
dbopMyIHpOBaTH CBOMCTBA ¥ TPU3HAKU
uryp;

— JIOKa3bIBaTh TEOMETPHUYECKHIE YTBEPIKICHHS,

UHTEPIIPETUPOBATH
nHpopMaIrio
MpEaACTaBJICHHYIO

u
(o)
Ha

— BIAJCTh CTaHAAPTHOW KiaccuduKammei
MIPOCTPAHCTBEHHBIX buryp (TMpaMmu b,
MPU3MBI, TapaJUICICIHIebl); MPUMEHEHUEM
(opmyu;

—  BBIUHCHATH  PACCTOSIHMSI W YIJIBI B
MIPOCTPAHCTBE.

B nosceonesnoui socusnu u npu uzyuenuu opyeux
npeomemos:

— WCHOJB30BaTh CBOMCTBA TE€OMETPUUYECKUX
buryp s pemieHus 3amad MPaKTUIECKOTO
XapakTepa ¥ 3aJad U3 JOpyrux obrjactei
3HAHUI

Bekropel u | — OnepupoBarh Ha 0a30BOM ypoBHE | — OrnepupoBaTh THOHITHAMH  JEKAPTOBBI
KOOpPJIMHAT | MIOHSATHEM JIEKApPTOBBI KOOPJIMHATHI B | KOOPAMHATHL B  IMPOCTPAHCTBE,  BEKTOD,
Bl B | IPOCTPAHCTBE. MOJyJIb  BEKTOpa, PABEHCTBO BEKTOPOB,
MPOCTPAHCT KOOPJIMHATHI BEKTOpa, yromu MEXKITY
BE BEKTOpaMHu, CKQJISIPHOE MPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHIL;
— HaxoOuTb PACCTOSIHHE MEXIy JIBYMS
TOYKaMH, CYMMY BEKTOPOB U TPOMU3BE/ICHHE
BEKTOpa Ha YHCJIO, YTOJ MEXIYy BEKTOpPaMH,
CKaJIIpHOE  TPOM3BEJICHUE, PACKIIA/IbIBATh
BEKTOP MO JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM;
Ucropus - OnuceiBaTh ornenvHble | —  [lpeacTaBnsiTh  BKJIaA  BBIIAIOMIMXCS
MaTeMaTUK | pe3ysibTaThl, TMOJYyYEHHBIE B XOJE | MAaTEMAaTUKOB B pPa3BUTHE MAaTEMaTUKU U
u Pa3BUTHS MAaTEMATUKH KaK HAYKH; WHBIX Hay4YHBIX 00JIacTel;
— 3HaThb NPUMEpPbl MAaTEMaTUYECKUX | — MOHUMATh POJb MAaTEMATHKU B Pa3BUTHH
OTKPBITUM W HX aBTOPOB B cBsizu ¢ | Poccun
OTE€YCCTBEHHOM n BCEMUPHOMH
HUCTOPHUEH;
— TIOHUMAaTh pOJIb MATeMaTUKU B
pa3Butuu Poccun
Metonast — IIpumensTe u3BecTHBIE METONBI NpU | —  Mcnonb3oBath OCHOBHBIE  METOJIBI
MaTeMaTUK | pelIeHUun CTaHAAPTHBIX | JOKA3aTeIbCTBA, MPOBOJUTH JOKA3aTEIbCTBO
n MaTeMaTHYECKHX 3aJ1ay; Y BBINIOJIHATH ONPOBEPKEHHUE;
— 3aMeyaTh W  XapaKTepU30BaTh | — NMPHUMEHSITh OCHOBHBIE METOJABI PpEIICHUS

MaTeMaTHYeCKUe 3aKOHOMEPHOCTH B
OKpYKaIOIIEH NeCTBUTEIbHOCTH;
MIPUBOIUTH PUMEPBI

MAaTEMATUYCCKUX 3a4a4,
Ha OCHOBC
BaKOHOMepHOCTCﬁ

MaTeMaTUYeCKUX
npupojie

B




MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B | XapaKTEpHU30BaTh KpPacoTy M COBEPLIEHCTBO

npupose, B TOM YHCclie | OKPYXKAIoUIero MHpa U IPOU3BEICHHIM

XapaKTepU3yIOIINX KpacoTty U | UCKYCCTBa;

COBEpIICHCTBO OKPY KAIOIIEr0 MUpa U | — TPUMEHATh TMPOCTEHUIINE MPOrpaMMHbBIE

IIPOU3BEIEHUI UCKYCCTBA CpelICTBa U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHbBIE
CUCTEMbl TMPH pEHIeHHH MaTeMaTHYeCKHX
3aja4

Conep:kanue y4eOHOr0 nmpeameTa, Kypca.
AuireOpa u HaYaJIa aHAJIU3A
Pemenue 3agau ¢ UCHOIB30BaHUEM TpadyCHOM Mepwl yria. Moaynp 4Ymcia U €ro CBOICTBa.
TpuroHomerpuyeckast OKpy»KHOCTb, paJuaHHas Mepa yria.
CuHyc, KOCHHYC, TaHT€HC, KOTAaHT'€HC IPOU3BOJBHOrO Yyriia. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO U CIIEACTBHS M3 HETO. 3HAYEHMsS] TPUTOHOMETpUUecKux (ynkumit misg yrimos 0°, 30°, 45°,

60°, 90°, 180°, 270°. ( © 47372 paj). OOpMyJIbI CIIOKEHHS TPUTOHOMETPHUYECKHX (DYHKIIHH,
(dopMmybl ipuBeACHUS, POPMYJIIBI TBOMHOTO apryMeHTa.

Hynmu ¢yHKIMM, NpoMexXyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb. HawuOosblliee W HavMeHblIee
3HayeHue ¢yHkuuu. llepuognueckue QyHKIMH. YeTHOCTh M HEYEeTHOCTh (YyHKUUH. CroxHbIE
GbyHKIUH.

Tpuronomerpuueckue GyHKIUU Y = COS X, Y = sin X, y = tgx . DyHKIUA y = CtgX .

CaoiicTBa U rpaduku TPUTOHOMETPHUECKUX (QYHKIUI. APKKOCHHYC, apKCUHYC, apKTaHI'€HC YHUCIIA.
ApPKKOTaHT€HC 4HCIa.

[Ipocreiimme TpPUroHOMETPUUECKUE ypaBHEHUS. PenieHne TpUroHOMEeTpUYECKUX YPaBHEHUM.
OOpatHble TpUTOHOMETpUYECKHEe (DYHKIIMU, UX CBOMCTBA U TPaPUKH.

Pemrenre npoctermmx TpPUrOHOMETPUYECKUX HEPABEHCTB.

[IpeobpazoBanust rpagukoB (YHKIMNA: CABUT BJIOJb KOOPAMHATHBIX OCEH, pacTsDKEHHE U CIKaTHE,
OTpakKeHHE OTHOCUTEIBHO KOOPAMHATHBIX oceil. 'papuueckne MeTOAbl pelieHHsl ypaBHEHUH U
HepaBeHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COACPKALIUX IIEPEMEHHYIO 110 3HAKOM MOJYJIs
B3aumno oOpatubie pyHkiun. ['padrku B3auMHO 00paTHBIX (YHKIIMA.

[IpousBonnas ¢yHkuun B Touke. KacarenbHas k rpaduky ¢yHkuuu. ['eomerpuueckuil u
¢usnueckuit  cMmbicn  npou3BoAHOM. IlpomsBogHble  3nemeHTapHBIX — (pyHkumi.  IlpaBuna
muddepeHIpoBaHUsL.

[lonsiTie o HenpepbIBHBIX (PyHKIMAX. Touku dKcTpemMyMma (MakCUMyMa W MHHHUMYyMa).
HccnenoBanue »aeMEHTapHBIX (YHKIMA Ha TOYKH SKCTpeMyMa, HamOosblliee M HauMEHbIlee
3HaYeHHE C MOMOIIbI0 Mpou3BoaAHON. [locTpoenue rpadukoB QyHKIHN ¢ TOMOUIBIO MTPOU3BOIHBIX.
[IpumeneHne Mpon3BOJHON IIPH PEIICHUH 3a/au.

CreneHp ¢ JACHCTBUTENBHBIM TIOKa3aTeJIeM, CBOWCTBA cTeneHH. [Ipocreimve mnoka3aTesbHbIC
ypaBHEHUs U HepaBeHCTBa. [lokazaTenbHast QyHKIUS U ee CBOMCTBA U rpaduk.

Jlorapugm umcna, cBoictBa Jsorapudpma. [ecatuunsiii norapudm. Yucro e. Hamypanomuwiii
nozapugm. IlpeodpazoBaHue JOrapuPMHUECKUX BIPAKECHUI.

Jlorapudmuueckne ypaBHeHHsI W HepaBeHCTBA. Jlorapumdmuueckass (GyHKIHUS W €€ CBOWCTBA U
rpadux.

Crenennas ¢yHKIMS U ee cBoiicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

MeTto MHTEpPBAJIOB [UIsl pEIICHNS HEPABEHCTB.

[Ipeo6pazoBanus rpadukoB (QyHKUIMNA: CABUT BIIOJIb KOOPAMHATHBIX OCEH, pPACTSIKEHHE U CXKaTHe,
OTpa)KCHHE OTHOCUTEIBHO KOOPAMHATHBIX ocel. CHUCTeMbl MOKa3aTeJIbHbIX, JIOTapu(MUUECKUX U
WppalMOHATBHBIX YpaBHEeHUI. CHUCTEMBI TOKa3aTeNbHBIX, JIOTapU(PMUIECKIX HEPABEHCTB.
YpaBHEHMS, CUCTEMBI YPABHEHUH C TAPAMETPOM.

Bropas npousBoiHas, ee reoMeTpUUeCcKUi U (PU3UUECKUN CMBICTT.

IlepBooOpa3nasi. IlepBooOpasHblie 3nmeMeHTapHbIX (GyHKUUH. [lnomans KpUBONIMHEHHON Tpamenun.
®opmyna Herotona-Jleitonuma. OnpeneneHnplii nHTerpan. Beuncinenue miomaaei miockux Guryp
1 00bEMOB TeJl BpallleHHs ¢ TIOMOIIbIO HHTETpaa.




I'eomerpust

[loBropenue. Pemenne 3agay ¢ NpUMEHEHHWEM CBOWCTB (Uryp Ha IUIOCKOCTH. 3ajlauyd Ha
JI0Ka3aTeNIbCTBO M TOCTPOCHHE KOHTpHpuMepoB. lcmonp3oBaHue B 3ajadax MpPOCTEHUIINX
JIOTHYECKHX MpaBui. Pemienne 3aa4d ¢ UCIOIb30BAHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLLEHUH B
MPSIMOYTOJIBHBIX TPEYTOJbHUKAX, ()aKTOB, CBS3aHHBIX C YETHIPEXYTOJIbHUKaMH. PelmieHue 3agad c
UCTOJIb30BaHUEM (DAKTOB, CBA3aHHBIX C OKPYKHOCTAMH. PemieHue 3amad Ha H3MEpeHHs Ha
IJIOCKOCTH, BBIYHMCIICHUE AJIUH U IIoaael. Perenre 3a1ad ¢ moMoIIbio BEKTOPOB U KOOPAHUHAT.
Harnsnnas crepeomerpus. @urypbl u ux uzoOpaxkenus (ky0, mupamuna, npusma). OCHOBHBIE
MOHSTHS CTEPEOMETPUHU U UX cBoiicTBa. CeueHus Kyda u TeTpaspa.

Touka, mpsiMas M IJIOCKOCTh B TNPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HUX.
B3aumHoe pacnonoxeHue MNpsMBIX M IJIOCKOCTEH B mpocTpaHcTBe. llapamienbHOCTh NPSIMBIX U
IIOCKOCTEH B mpocTpaHcTBe. M300parkeHne mpocTeHIInX MPOCTPAHCTBEHHBIX (PUTYp HA TUNIOCKOCTH.
Paccrosinust Mexay ¢urypamu B mpoCTpaHCTBeE.

VYriel B npoctpadcTBe. [lepneHIuKyIsIpHOCTD NPSMBIX U ITIOCKOCTEH.

[Ipoekuust Gurypbl Ha MIOCKOCTh. lIpHM3HAKM NEPHNEHAUKYISIPHOCTH NPSMBIX U IUIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NepHeHnKyIsIpax.

Mmuororpannuku. Ilapamnenenunen. CBoilcTBa MNpsIMOYroiabHOrO mnapaienenunena. Ilpusma u
nupamuja. IlpaBuibHas nupamMuia U npaBwibHas npusma. lpsamas nupamuaa. DneMeHTsl IPU3MBL U
MUPAMHU/IBI.

Brruncrenue 31eMeHTOB IPOCTPaHCTBEHHBIX (huryp (pedpa, TuaroHaiu, yribl).

JIBuKeHUs B IPOCTPAHCTBE: LIEHTPaJIbHAS CUMMETPUS, CAMMETPHUSI OTHOCUTEIBHO MJIOCKOCTH.
Harnsnnas crepeomerpus. durypbl u ux uzoOpaxkenus (ky0, mupamuna, npusma). OCHOBHBIE
MOHSTHS CTEPEOMETPUHU U UX cBoiicTBa. CeueHus Kyda u TeTpaspa.

Tena BpamieHus: TUIHMHIP, KOHYC, cdepa U map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPyTrOBOTO
HWJIMHJpA, MPSIMOTO KPyTrOBOro KoHyca. M300pakeHue Ten BpalleHus Ha MI0CKOCTH.
[IpencraBnenue 06 yceUeHHOM KOHYCE, CEYeHHUsI KOHYyca (MapajieIbHOe OCHOBAHUIO M MPOXOIIIee
yepe3 BEpIIMHY), CEYCHMs IIMHIApa (MapajuieIbHO W MEpHEeHIUKYISPHO OCH), CEYEHHUs IIapa.
Pa3BepTka nunuHapa U KOHyca.

[Ipocreiimye KOMOMHAIIMM MHOTOTPAaHHUKOB M TN BpalleHUs MexAy coOoil. Bsruncienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (HuUryp (pedpa, IMaroHa€u, yribl).

[1nomaap MOBEPXHOCTH MPSIMOTO KPYTrOBOTO LIUJIMH/IPA, IPSMOTO KPYrOBOTO KOHYCA U 11apa.
[Tonsarue 06 o6beme. OOBEM MUPaMuUABI U KOHYCA, MPU3MBI M HiHHApa. O0beM mmapa.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXTYy MIIOIIAASIMU TOBEPXHOCTEN U 00BEeMaMHU
MOJTOOHBIX TEN.

JIBu>KeHUs B IPOCTPAHCTBE: MapaljiesIbHbIN MepeHoc, IIEHTpalbHAas CUMMETPHSI, CHMMETpPHUS
OTHOCHTEJIBHO IIJIOCKOCTH, TOBOPOT. CBoiicTBa ABMkEeHUN. [[pMeHeHne qBUKEHNI TP pELICHUN
3a/1a4.

BexTopsl 1 koopAuHATHI B IpocTpaHcTBE. CyMMa BEKTOPOB, YMHO)KEHHE BEKTOpPA Ha YUCIO, IOl
Mexay BekTopaMu. KosnmmHeapHble 1 KOMIUTaHapHbIe BEKTOPHI. CKallipHOE MPOU3BEIEHNE BEKTOPOB.
Teopema 0 pa3noXkeHUM BEKTOpPa M0 TPEM HEKOMIUIAHApHBIM BekTopaMm. CKalsipHOE IPOU3BEIECHUE
BEKTOPOB B KoopAuHaTax. [IpruMeHeHne BEKTOpPOB MpH pelIeHUH 3a1a4 Ha HaXO0KJIE€HUE PACCTOSIHUM,
JUIUH, TUTOIIAJe 1 00bEeMOB.

VYpaBHeHHE IUJIOCKOCTH B MpoCTpaHCTBe. YpaBHeHHE cdepbl B mpocTpaHcTBe. Dopmyna s
BBIYMCIICHUS PACCTOSHUSA MEXAY TOUYKaMHU B IPOCTPAHCTBE.

BepositHocTh ¥ cTaTucTHKA. PadoTa ¢ naHHBIMM

[loBropenue. Pemenne 3agay Ha TabmuuyHoe U rpaduyeckoe MPEACTaBICHHE JIaHHBIX.
Hcnonb30BaHne CBONCTB U XapaKTEpPUCTUK YHCIOBBIX HAOOpPOB: CpPEIHUX, HAWOOJBIIEr0 H
HAauMMEHBIIIETO 3HAUYEHUs, pa3Maxa, IUCHepcuu. PelleHue 3agad Ha ONpPENEIEHHE YacTOThl M
BEpPOSITHOCTH  COOBITHI. BbruncineHne BeposiTHOCTEM B ombiITax C  pPaBHOBO3MOXKHBIMH
JJIEMEHTApHBIMH UCXoJaMH. Pemienue 3amau ¢ npuMeHeHHeM KoMOuHaTtopuku. Pemnenue 3amad Ha
BBIUMCIICHME BEPOATHOCTEW  HE3aBUCHUMBIX COOBITHH, MpPUMEHEHHE (OPMYJbl  CIOKEHHS



BepOsATHOCTEH. Perenue 3a1au ¢ npuMeHeHneM auarpamm Difjiepa, JiepeBa BepOsSTHOCTEH, (opMyIIbl
beprymn.

Teopema bepnyiu. 3akoH 6oabIIuX yuced. BeIOOpOUHBIM MeTON M3MepeHus: BeposiTHOCTel. Ponb
3aKOHa OOJBIITNX YUCEN B HAYKE, IPUPOJIEC U OOIIIECTBE.

Kputepun u HOpMbI OlIeHKH y4eOHBIX JOCTHKEHUH, 00yUaloNXCs:

1. Ouyenka nucomeHHBIX KOHMPOJILHBIX PAOOM, 00YUAIOWUXCA NO MAMEMamuKe.

OTBET OLICHUBACTCS OTMETKOM «5», SCIIH:

* paboTa BHIMOIHEHA MOJHOCTHIO;

® B JIOTHYECKUX PACCYXKIACHUSIX M OOOCHOBAHHUH PEUICHUS HET TPOOEITIOB M OMIHOOK;

® B pPEIICHUH HET MAaTeMAaTUYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHCKA, KOTOpas He
SIBJISICTCSI CJICJICTBUEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO MaTepHaia).

OtMmeTKa «4» CTAaBUTCS B CICAVIOMMX CIYYAIX:

e paboTa BBINIOJHEHA MOJTHOCTHIO, HO 0OOCHOBAHMS IIArOB PEIICHUS HEIOCTATOYHBI (€CId YMEHHUE
000CHOBBIBAThH PACCYKICHHS HE SBISIIOCH CIIEIUATBHBIM 00BEKTOM MIPOBEPKH);

* JIOMYyIICHBI OJHA OIIMOKA WM €CTh JIBA — TPU HEJ0UETa B BBIKJIAJKAX, PUCYHKAX, YEPTEkKaAX HIH
rpadukax (eciu 3TH BUIBI pabOT HE SBISIUCH CTICUATBHBIM 00BEKTOM IMPOBEPKH).

OtMeTKa «3» CTaBUTCS, ECHN:

e JomyIIeHo 6osee 0JHOM omMOKY uiu Oosiee IBYX — TPEX HEOYETOB B BHIKIAIKAX, USPTEIKAX UITH
rpadukax, Ho oOy4aromuiics o0nanaeT 00s3aTeIbHBIMU YMEHUSAMH IO POBEPSEMOil TeMe.

OTMeTKa «2)» CTaBUTCS, ECIU:

® JIONyHICHBl CYIICCTBEHHBIC OMIMOKW, TIOKa3aBIIME, YTO OOydJalIuiics He o0namaer
00s13aTeTbHBIMUA YMEHHSIMHE 110 IaHHOW TeMe B TIOJTHOU Mepe.

2. Oyenka ycmHwlx 0meemos 00yuarouuxca no Mamemamuke

OTBeT OIICHHUBACTCA OTMETKOM «S», €ClIM VUCHUK:

® TIOJIHO pAaCKphUI COJEp)KaHME Marepuaisa B O0beMe, MPEIyCMOTPEHHOM TNPOrpaMMON U
y4eOHUKOM;

* U3JOXKWJI MaTepuaj TPAMOTHBIM SI3bIKOM, TOYHO HCIIONB3YSI MAaTEMaTUYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIMKY, B ONPEJICICHHON JIOTUYECKOMN MOCJIE10BATEIbHOCTH;

® TIPAaBWJIHHO BBITIOJHII PUCYHKH, YEPTEKH, TPA(UKH, COITyTCTBYIOITHUE OTBETY;

* I0Ka3aJl YMEHUE WILTIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMU MPUMEpPaMH, NPUMEHITh €€ B HOBOU
CUTYAIIMH TIPU BBITTOJTHCHUH MPAKTHYECKOTO 3aJaHus;

* QPOJAEMOHCTPUPOBAN  3HAHME  TEOPUUM  paHee  M3YUYCHHBIX  COMYTCTBYIOIIUX  TEM,
c(hOpMUPOBAHHOCTh W YCTOWYUBOCTH UCITOJIB3yEMBIX TTPH OTBETE YMEHUN 1 HABHIKOB;

* OTBEYaJl CAMOCTOSITENILHO, 0€3 HABOAAIIUX BOMPOCOB YUUTETIS;

®* BO3MOXHBI OJHA — JBE€ HETOYHOCTH NPH OCBEHICHHE BTOPOCTETICHHBIX BOMPOCOB WA B
BBIKJIaJIKaX, KOTOPbIE YUYEHUK JIETKO UCIIPABUII MOCJIE 3aMEUaHUsl YUUTEIIS.

OtBer OIICHHUBACTCA OTMETKOMU <<4)), €CJIU YAOBJIICTBOPACT B OCHOBHOM ![2660BaHI/I$IM Ha OLICHKY ((5»,

HO IIpHU 5TOM UMCCT OAWH U3 HCAOCTATKOB:
¢ B H3JIOKCHHUHU OOITYIICHBI HeOOJIbIIINE HpO6€J’IBI, HC HMCKa3WBHICC MATCMATHYCCKOC COACPIKAHUC

OTBETA;
* JIONMYHIICHBI OJWH — JIBA HEJ0UETa MPH OCBEIICHUH OCHOBHOTO COJIEpKAHUSI OTBETA, UCTIPABJICHHBIC
MocJie 3aMeYaHus yUUTes;

e JIOMyHICHBI OMIMOKA MM O0Jiee MBYX HEAOUETOB TPH OCBEIICHUH BTOPOCTETICHHBIX BOIIPOCOB MIIH
B BBIKJIQ/IKaX, JIETKO MCIIPABJICHHBIC MTOCIIE 3aMEUaHUS YUUTEIS.

OTMeTKa «3» CTaBUTCS B CIEAVIONINX cAyYasdx:

® HEMOJIHO PacKpBITO CoJIepKaHUE Marepuaia (CoAepKaHue M3JI0KEHO (parMeHTapHO, HE BCET/a
MOCNe0BaTENbHO), HO TOKa3aHO o0Ilee MOHMMaHWE BOMPOCAa U MPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTaTOYHBIE I YCBOGHHS TNPOrpaMMHOr0o Martepuana (ompeaeneHbl «TpeGoBaHusAMH K
MaTeMaTHYeCKOH MOJrOTOBKE 00YUaIOIUXCs» B HACTOSIIECH MPOrpaMMe 1o MaTeMaTHKe);




* MMEJIUCH 3aTPyIAHEHHS MU JIOMYIIEHbI OIMOKH B ONPEeIEHUH MaTeMaTH4eCKO TePMUHOJIOTHH,
YepTekKax, BBIKIAJAKaX, HCIIPABICHHBIE TIOCIE HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTEIIS;
®* YYEHMK HE€ CHpaBWICA C IPUMEHEHMEM TEOPUM B HOBOW CUTyallUH TIPU BBIIOJHEHUH
MPAKTUYECKOTO 3aJaHusi, HO BBIMIOJHWI 3a/laHusi 00s3aTeIbHOr0 YpPOBHS CIIO)KHOCTH IO JIaHHOM
TEME;
® @IpM  JIOCTaTOYHOM 3HAHMM  TEOPETUYECKOTO  MaTepualia  BBISBICHA  HEIOCTAaTOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.
OTMeTKa «2» CTAaBUTCS B CIECAYIOMNX CIyYasax:
® HE PacKpbITO OCHOBHOE COJIep’KaHHE yUeOHOTO MaTepuana;
* 00Hapy>K€HO HE3HaHHE YUEHHKOM OOJbIIeH WM HanboJjee BaKHOM YacTH y4eOHOro Marepuaa;
* JONMYyLIEHBl OIIMOKM B OINpEJICJICHUH TOHSATHHA, MpPHU HCHOJIB30BAHUM MaTEeMaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKAaX, YepTexax Wik rpagukax, B BbIKIaIKaX, KOTOpPbIE HE UCIIPaBJICHbI MOCIe
HECKOJIbKMX HaBOJSILUX BOIIPOCOB YUUTES.
O6mas kIaccupuKanus ommooK.
[Ipu orieHKe 3HaHUM, YMEHUI U HABBIKOB O0YyYaroOIUXCs CIEIyeT yUYUThIBAaTh BCe OMMOKH (rpyObie u
HerpyOble) U HETOUYETHI.
I'pyObIiMu cuuTarOTCst OIUOKM:

- HE3HAHME OIpPEJEJICHHUS OCHOBHBIX IOHSTHM, 3aKOHOB, MPAaBUJI, OCHOBHBIX IOJIO)KEHHUI TEOpUH,
He3HaHHe (HopMyJ1, OOLIETIPUHATHIX CUMBOJIOB 0003HAUEHUH BEJIMYMH, IUHHIL UX U3MEPEHUS;
- He3HaHHe HaMMEHOBAHWM eTUHUI] U3MEPEHUS;
- HEYMEHHE BBIJEINUTH B OTBETE INIABHOE;
- HEyMEHHUE MPUMEHSATh 3HAHUS, AITOPUTMBI JJIsl PELLICHUS 3a7a4;
- HEyMEHHe JIeJIaTh BBIBOJIBI M 0000IIEHHS;
- HEyMEHHE YUTaTh U CTPOUTH TpaduKu;
- HEyMEHHeE I10JIb30BaThCs EPBOMCTOUHUKAMH, YUCOHUKOM M CIIPAaBOUYHUKAMH;
- IOTeps KOPHS WM COXPAaHEHUE NOCTOPOHHETO KOPHS;
- orOpackiBaHue 6e3 00BSICHEHUH OJJHOTO U3 HUX;
- paBHO3Ha4YHbIE UM OUINOKH;
- BBIYHCIIUTENIbHBIC OLIMOKHU, €CII OHH HE SIBJISFOTCS OMTUCKOM;
- JIOTUYECKHUE OUIMOKH.

K Herpy0bIM omméKaMm ciiefyeT OTHECTH:
- HETOYHOCTh (hOPMYJIHMPOBOK, OINpPEAEICHUM, MOHATUHN, TEOPHil, BbI3BaHHAs HEMOJHOTON OXBaTta
OCHOBHBIX IIPU3HAKOB OIPEAEISAEMOrO MOHATHS WM 3aMEHOW OJHOTO - JByX W3 OTHX INPHU3HAKOB
BTOPOCTETICHHBIMU;
- HETOYHOCTb rpaduka;
- HEpalMOHAJIBHBIA METOJ PEIICHMs 3aJ4a4d WM HEJIOCTaTOYHO NIPOJYyMaHHBIM IIJIaH OTBETA
(HapyIIeHHue JIOTUKH, TOIMEHA OT/IEIbHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMH);
- HepaluOHaJbHbIE METO/IbI PabOTHI CO CIIPABOYHOM U APYTOH JINTEPATYPOil;
- HEyMEHHe pellaTh 3a/1aui, BHITOIHATH 3aJJaHHs B 00IIEeM BUJIE.
Henouyerammu sBistOTCS:
HepalOHAIbHbIE IPUEMbl BEIYUCICHUN U TPEoOpa30BaHUA;
HeOpeKHOe BBINIOJIHEHHE 3aMucel, yepTekel, cxeM, rpapuKoB.

KoHTposIbHO- M3MepUTENbHBIE MAaTEPHUAIIBI IPUIIATAFOTCS.
[IpomexxyTouHasi aTtecTanus 1o anredpe MpoBOIUTCS B (OpMe KOHTPOJIBHBIX pabOT COTJIACHO
pabourM nporpaMMamM U TeMaTHYECKOMY IIJIaHUPOBAHHUIO.

I[IporpaMmmMHo—MeTOANYECKOE O0ecTieYeHNe:
CHrcok OCHOBHOM IUTEpaTyphl IS 00yYarOIUXCst
1. Aunrebpa u Hauyana maremarudyeckoro aHamusa. 10-11 kmaccel. Yuebnuk / A.I'Mopakosuu. -
M.: Muemo3suHa, 2020




7.

8.

AnreOpa u Hayana MmaTemarndeckoro aHanusa. 10-11 kmacesl. 3agaunuk / A.I.MopakoBud u jp.
- M.: Muemo3suna, 2020

MaremaTuka: anreOpa M Hadaja MaTeMaTU4YeCKOro aHaiusa, reomerpus. ['eomerpus, 10-11
KJ1acchl: yueO. s o01eo0pa3oBar. opranuzanuii : 6a3oBbiid U yriryos. yposuu / JI.C.AtaHacsiH
u ap.-M.: Ilpocsemenue, 2020 r.

CIHCOK JIUTEPATyPhI IS YYUTEIS.

Anrebpa u Havana maremaTuyeckoro ananmusa. 10-11 kmaccel. Yuebnuk / A.I.MopakoBuu. -
M.: Muemo3suna, 2020

AnreOpa u Hayana MmaTemarudeckoro aHanusa. 10-11 kmacesl. 3agaunuk / A.I.MopakoBuy u jp.
- M.: Muemo3suna, 2020

Anrebpa u Hayana aHanuza. 10-11 kmacesl. Tematuyeckue tectsl u 3auetsl. / JI.O.Jlenuiesa,
T.A.Kopemkosa; noxa pea.A.I"Mopakosuya. - M.: Muemosuna, 2017

Anrebpa u Havama ananmza. 10 k. CamocrosTenbHble PabOTBI  JUISL  YYalIUXCS
o0meobpaszoBatenbHbIX yupexaenuid. / JI.A.Anexcanaposa; non pea. A.I'Mopakosuua. - M.:
Mmuemo3suHa, 2017

Anrebpa m Hawyama Maremaruueckoro ananm3a. 10 xmacc. Konrtponbable pabotsr / B.H.
I'mu36ypr. - M.: Muemosuna, 2017

Martemaruka: anrebpa ¥ Hayajla MaTeMaTHYeCKOro aHanusza, reomerpusi. I'eomerpus, 10-11
KJIacchl: yueb. s o01eo0pa3oBar. opranuzanuii : 6a3oBblid u yriryoin. yposuu / JI.C.AtaHacsH
u ap.-M.: Ilpocsemenne, 2020 r.b.I'. 3uB. Jlugakrnueckue Marepuaibl no reomerpuu g 10
kiacca. MockBa. IIpocBemenue. 2017

C.M. Caaksn, B.®. Byry3oB. U3yuenne reomerpun B 10-11 kmaccax. Kaura nma yuurens.
Mockaa. IIpocsemenne. 2007

N.®.1lapeirun. 'eomerpus. 9 — 11 k. 3anaunuk. YuedHoe nocodbue. Mocksa. Ipoda.1997.

HNHurepHer-pecypc

1. www. edu - "Poccuiickoe oOpa3zoBanue" deepalibHbIN TOpTal.
www. school.edu - "Poccuiickuii o01ieo0pa3oBarenpHbIi mopTant'.
www.school-collection.edu.ru Enunas komnekuus uudpoBblx 00pa3oBaTeIbHBIX PECYPCOB

wwWw. interneturok. ru
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TemaTnueckuii njia”.

Copepxanne yaeOHOTO BocnurarenbHble 3a1aun Kon- | Kontp

npeaMeTa BO OJIb
4acoB

I'masa 1. Yncnoseie - (hopmupoBaTh mpeacTaBIEHUS O MaTEMaTHKE KakK | 5

byHKIIH YacTH YeJIOBEYECKOW KyJbTYphI, A OOIIEro

I'naBa 2. pa3BUTHS LIKOJIBHUKOB, U1 CO3JAHUS KYJIBTYPHO | 23 3

TPUrOHOMETPHYCCKHE — UCTOPUYECKON cpesibl 00yUeHHUS;

dyHKIUH - BOCIMUTBHIBATH Yy y4YalllUXCs  JIOTMYECKYIO

I'maBa 3| KYJIBTYpY MBILUICHUS, CTPOTOCTU U CTPOMHOCTH | g 1

Tpuronomerpuueckue B YMO3AKTIOUCHIAX,

ypaBHCHIS e BOCIMTBHIBATh YBAXXCHUE K JOCTHXCHUSIM U

T'nasa 4. Tpeobpasosaniis OTKPBITUSAM BEJIMKUX YYEHBIX MATEMATUKOB; T I

TPUTOHOMETPUYCCKHUX - OBJIaJICBaTh TEOPETUKO-MHOKECTBEHHBIM

BBIpKEHU I S3BIKOM M A3BIKOM JIOTUKHA Ui ONMCaHUsA

I'maBa 5. I[IpousBoanas peabHBIX MPOLECCOB U SIBIICHUM. 28 3

- opMupoOBaTH KyJIbTYPY BHIYMCIICHUN;

- UCIIOJIB30BaTh YHCIJIOBBIE MHOXKECTBA  JJIA
ONMCAaHUs PEAIBHBIX ITPOLIECCOB U SIBJICHUMN.

- (GopmMupoBaTh yMEHUS MPOBOIAUTH JIOTMUECKUE
JIOKa3aTelIbHbIE  PACCYKIEHUS B  CHUTyalUsax
MIOBCEIHEBHON KU3HU;

- OLEHUBATh BKJAJ OTECYCCTBEHHBIX YYECHBIX B
pa3BUTHE TEOMETPUHU.

- OLICHMBaTh, CPAaBHUBATh WU WCIIOJIb30BATH IpU
pElICHUM  IPAaKTHYECKUX  3aJa4  YHCIIOBBIE
3HAYECHMUS  PEAIbHBIX  BEJIIMYMH, KOHKPETHBIC
YKCIJIOBBIC XapaKTEpUCTUKH 00BEKTOB
OKPYXKaroLIero Mupa;

- dbopmMupoBaTH KadecTBa JINYHOCTH,
00ECTIeUynBAIONINE COIHMATBHYI0 MOOWIBHOCTB,
CIOCOOHOCTh ~ NPUHUMATHh  CAMOCTOSITENIbHbIE
peuieHus

- (QopMupoBaThb NOHMMaHHWE YpPAaBHEHHS Kak
BOKHEHUIIEW  MaTeEMATHYECKOH  MOIEIH  JJIsd
OIMCAaHMsI M U3yYEHUs] Pa3sHOOOpa3HBIX peabHbBIX
CUTyalul;

- BOCIIUTAHUE Y YYAIIUXCS JIOTUYECKON KYJIBTYPBI
MBILLIJICHUS, CTPOTOCTH U CTPOMHOCTH
B YMO3AK/IIOYEHUSAX;

- YMETb HWHTEPIPETUPOBATH NOJYYECHHBIM IPH
PELICHUH YpaBHEHHs, HEPABEHCTBA MJIU CHUCTEMBI
pe3yJabTaT, OLEHHMBATh €ro IpasJaonoaodue B
KOHTEKCTE 3aJaHHOW pPEAJIBHOW CUTYallMU WU
MIPUKJIATHOM 3aa4H.

dbopMHUpOBaTh MHTEPEC K YUYEHHIO, K IPOLECCY




MO3HAHMS, MMOHUMATh u WCIIO0JIb30BATh
(yHKIMOHANIbHBIC TIOHSTHUS, S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HauYeHUS), BBIJICIISITh
QIbTEPHATUBHBIE CIMOCOOBI JOCTHUXKEHHUS LIETU U

BBIOMpaTh HauOoniee dSPGEKTUBHBIN  CIOCOO;

dbopmupoBaTh GYHKIIMOHAIBHYIO TPAMOTHOCTH;

e - (¢opmMHupOBaTh IOHMMAaHUE (QYHKIUU Kak
BaXXHEHUIIIEM MAaTeMaTHYEeCKOM MOJEIH JJIs
OIMUCAHUS MPOLIECCOB u SBJICHUIN
OKpYKaroIiero Mupa

dhopmMupoBaTh CIIOCOOHOCTD CTPOUTH u
HCCIICIOBATH MPOCTEUIIINE MaTeMaTHYECKHE
MOJIETIM TIPU PELICHUMU MPUKJIATHBIX 3a7ad, 3a1a4
U3 CMEXKHBIX JUCIMILINH,

- pacIIUpEeHHE Kpyro3opa ydyaluxcs 4Yepes
pelIeHNEe MaTeMaTUYECKUX 3a/1a4;

- (opMupoBaTh  CHOCOOHOCTH  TPUMEHSATH
MaTeMaTHYeCKHe METOAbl K  HCCIEIOBAaHUIO
MIPOLIECCOB B IPUPO/IE U OOIIECTBE.

- hopMupoBaTh YMEHHUE U3MEPATh U CPABHHBATH
BEPOSITHOCTH  PA3JIMYHBIX  COOBITHUH,  JeNaTh
BBIBOJIBI U IPOTHO3HI;

- BOCHUTBHIBATH TAaKHE€ JIMYHOCTHBIE YEPThI
Xapakrepa, Kak HAaCTOMYHMBOCTh u
LEJICYCTPEMIICHHOCTB;

- (QopMupoBath yMmMeHHE BOCIPUHUMATh U
KPUTHYECKU

aHaJIM3UPOBATH uHdOpMaIHIo, IMOHHUMATh
BEPOATHOCTHBIM  XapakTep MHOTHX PEaJbHbIX
3aBUCHUMOCTEN

BBenenne. AKCMOMBI
CTEpPEOMETPUU

- ¢QopmupoBath  CIOCOOHOCTH CTPOUTH U
HCCIEOBaTh  MPOCTEHINIME  MaTEeMaTUYeCKHE
MOJICJIM TIPH PEIICHUW MPUKIAJHBIX 3aj]ad, 3a1a4
U3 CMEXHBIX JUCIHUILINH;

- paclIMpeHHe Kpyro3opa Yyyalluxcsi uepes
perieHue MaTeMaTUYeCKuX 3ajady;

- ¢opMupoBaTh  CIOCOOHOCTb  HPUMEHSTH
MaTeMaTH4YEeCKUE METOJIbl K  HCCIEIOBAHUIO
MIPOLIECCOB B IPUPOJIE U OOIIECTBE.

I'nasa 1. [TapamienbHOCTh
MPSIMBIX | MJIOCKOCTEHN

- (opMUpOBaTh YMEHHE HU3MEPATh U CPABHUBATH
BEPOSITHOCTH  PA3NIMYHBIX  COOBITUH,  JIeJaTh
BBIBOJIbI U TIPOTHO3BI,

- BOCIUTHIBaTH TaKW€ JIMYHOCTHBIE YEPTHI
Xapakrepa, KaK HaCTONYMBOCTh u
LIEJIEYCTPEMIIEHHOCTb;

- (opMupoBath yMeHHE BOCIHPUHUMATh U

16




KPUTHUYCCKH

aHAN3UPOBATH uHpopmanuio, IOHUMATh
BEPOATHOCTHBI  XapakTep MHOTHX pealbHBIX
3aBUCUMOCTEU

I'naBa 2. - (hopmMupoOBaTH AOCTPAKTHOE MBINUICHUE; 17 1

[lepreHANKYIIPHOCT - pa3BUBaTh y OOy4aroLUIUXcs MPOCTPAHCTBEHHOE

IPAMBIX H IUIOCKOCTEH BOOOpaXEHHE M JIOTMYECKOE MBIIUICHHE ITyTeM
CHCTEMaTH4YeCKOTr0 U3yYCHUS CBOMCTB

TCOMETPUUECKUX (PUTYP B MPOCTPAHCTRBE;

- GOpMHUPOBATH ICTETUIECKOE OTHOIIICHUE K MUPY,
BKJIFOYAasi ~ ACTETUKYy  ObITa, HAy4YHOrO U
TEXHHUYECKOTO TBOPYECTBA

dhopMupOBaTH MUPOBO33PEHHUE, COOTBETCTBYIOIIIECE
COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU;

- BOCITMTHIBATH Tpynoirooue, YIIOPCTBO,
AKKypaTHOCTb M  LEJICYCTPEMJIEHHOCTh  MpH
BBINIOJIHEHUH 3aJIaHUI;

- (hopMHPOBATH KPUTUIHOCTH MBIIUICHUS], YMEHHE

pacIo3HaBaTh JTOTUYECKHU HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTJIIMYATh TUIOTE3Y OT (hakTa
I'maBa 3. MHOrOrpaHHUKH | - dhopmupoBaTh MHUPOBO33peHHE, | 12 1

COOTBETCTBYIOIIIECE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU;

- BOCIIMTHIBATH Tpynosirooue, YIIOPCTBO,
AKKypaTHOCTb M  LEJICYCTPEMJIEHHOCTh  MPHU
BBITIOJIHCHUH 3aJIaHUIA;

- (hopMHPOBATH KPUTUYHOCTH MBIIUICHHS, YMEHHE
pacrno3HaBaTh JIOTUYECKU HEKOPPEKTHBIE
BBICKAQ3bIBAHUSI, OTIIMYATh TUIIOTE3Y OT haKkTa

HToroBoe moBTOpeHHE 12

136 12

HanmonansHo - pernoHanbHBIM KOMIIOHEHT COJEpKaHUS 0Opa3oBaHUsl peajn3yercs MpU peuIeHUH
3aja4 1o TeMme: «DJIEMEHThI MaTEeMaTHYECKON CTAaTHCTUKH, KOMOWHATOPUKA H TCOPHH
BEPOSTHOCTEH.



KajiennapHo-remaTnyeckoe nJiaHUpOBaHMe.

Ne HanmenoBanue TteMbl | Cpoku OcHoBHOe coJiep:kaHue 1o TeMam | XapaKTepuCcTUKa OCHOBHBIX BHJIOB | JlomamHee 3aaHue
ypo | ypoka U3y4eHU JeSTeNbHOCTH  Y4YeHHKa (Ha  ypOBHE
Ka s y4eOHBIX ACHCTBHIA)
| Onpenenenne uucioBod | 1 Hepens | Pemenue 3a1a4 ¢ | ®opmynupoBaTh ONPEAECICHUS §1, 1.2(8,r),1.3(6),1.4(8,r),
2 GyHKIIMM U CIIOCOOBI €e HCIIOJIH30BaHUEM rpayCHOM | HAMOOJBIIETO W HAMMEHbIIEro 3HavyeHwil | 1.5(0,B), 1.6(8),1.7(0),
3aJaHus Mepbl yraa. | ¢pyHKuud, 4€tHOM M Heu€THOM ¢yHkuumi, | 1.8(8),1.9(r),
Tpuronomerpuueckas TeopeMbl 0 cBoicTBax rpapukoB y€THbIX U | 1.10(a), 1.11(r),1.12(B)
OKpPYKHOCTb, paJuaHHas Mepa | HeUYETHBIX (PYHKIUI.
yria.
3 CaoticTBa (QyHKIUH. Pemenne 3a/1a4 ¢ | Haxoguts Haubonbmee wu  Haumenbluee | §2,Ne2.2(1),2.3(r),2.4(B),
WCMOJIb30BaHUEM IpajlyCHOH | 3HaueHUs] (PYHKUMU Ha MHOKECTBE IO e
MepbI yria. | rpaguky. UccnenoBats GyHKINIO,
Tpuronomerpuueckas 3aJJaHHYIO bopmyIoH, Ha
OKPY’XHOCTb, paJuaHHas Mepa | 4€THOCTh. CTPOUTH rpaduKu (byHKIUH,
yria. UCTOJb3Ysl YETHOCTh MM HEYETHOCTb.
4 IIpeamer crepeoMeTpumu. OcHoBHbIE noustus | [lepeuncnate  ocHOBHbIE — ¢urypel B | Ne2,3
AKCHOMBI CTEPEOMETPUN M HUX CBOWCTBA. | IPOCTPAHCTBE (Touka, npsiMas,
CTepEOMETPUH. Touka, mpsiMasi ¥ IJIOCKOCTh B | IJIOCKOCTB), (hOPMYJIMPOBATH aKCHOMBI 00
IIPOCTPAHCTBE, aKCUOMBI | UX B3aUMHOM  pacIOJIOKEHUU u
CTEPEOMETPUN U CIEACTBUS W3 | HIUTIOCTPUPOBATH 3TH AKCHOMBI
HUX. IPUMEPaMU M3 OKpYXkarolei 00CTaHOBKH
5 CoiicTBa (hyHKIHH. 2 nenensa | Pemenue 3a1a4 ¢ | Haxomuts nanbonemiee u  HaumMmesbinee | 2.5(8),2.6(r),2.7(8),2.8(B,r),
HCIIOJIb30BaHUEM IpalyCHOM | 3HaueHus (QyHKIMH Ha MHOXecTBe 1o e€ | 2.9(,r),2.10(r),2.11(1)
MEpBI yria. | rpaduky. HccnenoBath pyHKIHIO,
Tpuronomerpuueckas 3aJJaHHYIO ¢bopmyIoi, Ha
OKpPY)XKHOCTb, paauaHHas wmepa | 4€THOCTb. CTpOUTh rpaduKu (byHKUIMH,
yria. UCIOJIb3Ysl Y4ETHOCTh UM HEYETHOCTb.
6 Ob6patHas pyHKIuS. Pemenne 3a/1a4 ¢ | ®opmynupoBath onpezaeneHue ooparumoit | §3,Ne3.1(r),3.2(r),
HCII0JIb30BaHUEM rpaaycHoii | ynkumu.  PacmosnaBate  oOparumyro | 3.3(6), 3.4(B,r)




MepBI
Tpuronomerpuueckas
OKPY’>KHOCTb, paJuaHHas Mepa
yria.

yria.

¢byHkuuio no eé rpaduky. YcraHaBIuBaTh
00paTUMOCTb GyHKIIH.
dopmynupoBaTh ONpeACICHUE  B3aHUMHO
0o0paTHBIX

¢byukuuii. [IpoBepsTh, ABISAIOTCA JIM  JBE
naHHble (YHKIMM B3aUMHO OOpPaTHBIMHU.
Haxonuth 00paTHyto (yHKIMIO K JaHHOMH
oOparumoii  ¢yukiuu. Ilo  rpaduky
JTaHHOU (GYHKIHU CTPOUTH
rpaduk o6paTHON QyHKLUU.

7 YuciioBast OKpyKHOCTb. 3HavyeHus: TpUroHomerpuueckux | opmyaupoBath onpenenenue paguanHon | §4,Ne4.2.4.4,4.6(s,r),
bynkuuit gas yraos 0°, 30°, 45°, | mepsl  yriia. HaxoauTh paiuanayo  Mepy
60°, 90°, 180°, 270°. (| ymia mo ero rpaaycHOM Mepe U IpaayCHYIO
T nmnTrm Mepy YyIJla 1O €ero paJuaHHOM Mepe.
E ’Z ’ § ’ E pan). BbIYuCIATH JJIMHBL YT OKPYKHOCTEH.
8 HekoTtopsle  cneactBus Touka, npsamasg U miaockocTs B | @opMynnpoBaTh U J0Ka3bIBaTh Teopemy o | Ne6,10
U3 aKCHOM MIPOCTPAHCTBE, AKCHOMBI | IJIOCKOCTH, MPOXOAIIeH yepe3 NpsmMyo U
CTEpPEOMETPUU U CIEACTBHS M3 | HE JIeXKAIlyl0 Ha HEH TOUKY, U TEOPEMY O
HUX. IJIOCKOCTH, MPOXOISAIIeH  4epe3  JIBe
IIepeCeKaroIIMecs MpsIMBbIE.
9 YucnoBas OKpYKHOCTb. | 3 Henensa | 3HaueHHUs TpuUroHoMmeTpudeckux | @opMmynupoBaTh onpeaeneHue panuanHoi | 4.7(s,r),4.8(,r),4.9(s,r),
bynkuuit gug yraos 0°, 30°, 45°, | mepsl  yria. HaxonuTs paguannyro  mepy | 4.13,4.15,4.19
10 | YucmoBas  OKpPYXHOCTb 60°, 90°, 180°, 270°. (| yrmamo ero rpaxycHoil Mepe u rpamycuyio | §5,Ne5.1(s,r),5.2(s,r),
11 Ha KOOPJMHATHOU T nmnr Mepy yIjla IO €ro paamaHHOW wmepe. | 5.3(B,r)
IJIOCKOCTH. 6’4’3’2 BbIyucisaTs AJIMHBI AYT OKPYKHOCTEH. 5.4(B),5.5(B),
pan).
5.6(8,r),5.7(8,r),5.8(B,1),
5.9(8,r)
12 Hexotopeie  cnenctBus Touka, npsamass u 1iockocth B | DopmynupoBaTh U J10Ka3bIBaTh TeopeMy o | Nell,13
U3 aKCHOM IIPOCTPAHCTBE, AKCHUOMBI | IJIOCKOCTH, MPOXOALIEH uepe3 NpsMyro U
CTEepEOMETPUU U CIEACTBHS U3 | HE JIeXKAIyl0 Ha HEH TOUKY, U TEOpeMy O
HUX. IUIOCKOCTH, TNpOXOAsIed dYepe3 B
nepeceKarIuecs mpsiMble.
13 Kontponbhass  pabora | 4 Henens | 3HaueHus: TpUroHomeTpuyeckux | @opMyaupoBaTh ONpeneTeHUe paJuaHHON | 0e3 3aJaHus

Nel no teme «YucioBbie

bynxuuit gg yraos 0°, 30°, 45°,

Mepbl  yraa. HaxonuTs paguaHHyo  Mepy




(GyHKIHH, YHCIIOBAs 60°, 90°, 180°, 270°. (| ymia mo ero rpaayCHOM Mepe u IpaayCHYO
OKPY’KHOCTb» T nmnTr Mepy YyIJla 1O €ero paJuaHHOM Mepe.
E ’Z ’ § ’ E pan). BbIYucnaTh JJIMHBL YT OKPYKHOCTEH.
14 CuHyC 1 KOCUHYC. Cunyc, KocuHyC, TaHresc, | @opMynnpoBaTh ONpeaeseHnuss KocuHyca, | §6,Ne6.2(B,r),6.5(B,r),
15 TaHTeHC ¥ KOTaHTeHC KOTaHT'€HC MPOU3BOJBLHOTO YIJIa. | CHHyCa, TaHTeHca M KOTaHTeHca yria | 6.6(8,r),6.8(s,r),0.7(B,r),
OCHOBHOE TPUTOHOMETPUYECKOE | MOBOPOTA. BBIACHATH 3HAK 3HaueHui | 6.9(,r),6.10(8,r),6.20(8,r),
TOXXIECTBO W  CJEACTBUS U3 | TPUTOHOMETPUUYECKHUX GbyHKIHA. 6.21(8,r),6.22(B,r),6.23(B,r),
HETO. Ynpomare TPUrOHOMETPUUECKHUE 6.24(8,r),6.25(B,r)
BBIpaKCHHUS, HCITIOJIB3Y ST cBoiicTBa | Ne6.16(B,r),6.17(B,r),
4ETHOCTH TPUTOHOMETpHrueckux QyHkmwid. | 6.18(B,r),6.39(8,r),6.40(8,r),
dopMynHpOBaTh ONPEACIICHUS 6.41(B,r)
NEepUOUYEcKO (yHKIMH, €€ TIaBHOTO
nepuoaa. Ympouarb TpPUrOHOMETpHUECKHe
BBIPXKCHUS, UCTIONB3YS CBOMCTBa
MEePUOANYHOCTH TPUTOHOMETPUUYECKUX
GYHKITHIA.
16 [TapannensHbie TpsiMbIC Bzanmuoe pacnionioxxenue | DopmynupoBaTh onpeaeneHrue napamienb- | Nel7,18(a) , 22
B [IPOCTPAHCTBE. NpSIMBIX W TUIOCKOCTEH B | HBIX TPSIMBIX B MIPOCTPAHCTBE,
npoctpanctBe. [lapamienbHocTh | GopMyIupOBaTh U JOKA3bIBaTh TEOPEMBI O
MPSIMBIX B POCTPAHCTBE. MapaJuIeIbHBIX MPSIMBIX; OOBSICHATH, KAKHe
BO3MO>KHBI ciiy4au B3aMMHOT'O
pacIoNoKEHUs NPSIMOM M IUJIOCKOCTH B
MIPOCTPAHCTBE, u HPUBOIUTD
WUTIOCTPUPYIOLIHE PUMEPDI u3
OKpYy:Karolie 00CTaHOBKU
17 TpuronomeTrpuueckue Suenens | CuHyc,  KOCHHYC, TaHTEHC, | BBISICHATH 3HaK 3Hauenuit | §7,Ne7.1(B,r),7.2(B,1),
18 byHKIMHA YHUCJIOBOTO KOTaHTe€HC MPOU3BOJILHOTO yTJa. | TPUTOHOMETPHUYECKHIX (hyHKIHA. 7.3(B,r),7.4(8,r),7.5(B,1),
apryMeHra OCHOBHOE TPUTOHOMETPUYECKOE | YTIPOILaTh TPUTOHOMETPHUYECKHE 7.7(8,r),7.9(8,r),7.12(B,r),
TOXKIECTBO W CJCACTBUS U3 | BRIPAXKEHUS, HCITOJIB3Y ST cBoiictBa | 7.13(8,r),7.14(8,r),7.15(8,r),
HETO. YETHOCTH TPUTOHOMETPUUECKUX (PYHKIMH. | 7.16(B,I)
19 Tpuronomerpuueckue DopMyIUpOBaThL ONpPENEIEHUS §8,Ne8.1(B,r),8.2(B,1),
GyHKIUHR YIJIOBOTO NEPHOANYECKON  QyHKIMH, €€ TIJIaBHOTO | 8.3(s,r),8.4(8,r),8.9,8.11

aprymMenra

nepuoaa. prOH_IaTB TPUTOHOMCTPUYICCKHUC




BBIPA)KEHUS, UCTIONb3YS CBOHCTBa
MEPUOTMIHOCTH TPUTOHOMETPHYECKHIX
GYHKITHIA.
20 [TapamiensHble  HpsIMbIE B3anmuoe pacnionoxenue | @opmyaupoBaTh onpeneaeHue napamiens- | Ne22
B IIPOCTPAHCTRBE. OpSMBIX M IUIOCKOCTeH B | HBIX IPSMBIX B MIPOCTPaHCTBE,
npoctpanctBe. [lapanienbHOCTh | GOopMyIUpPOBATH U TOKA3bIBaTh TEOPEMBI O
NPSIMBIX B IPOCTPAHCTBE. napajieNIbHBIX IPSMBIX; OOBSICHATh, KAaKUE
BO3MO>KHBI ciIy4au B3aMHOI0
pacroyio’)keHust MPSIMOMl W TJIOCKOCTH B
MIPOCTPAHCTBE, " PUBOJIUTH
WIITIOCTPUPYIOIIUE pUMeEpHI u3
OKpY’Karomen 00CTaHOBKH
21 @opMyIIbI IPUBEAECHUS 6 Hegens | CMHyC,  KOCHHYC,  TaHI€HC, | YNpOILATh Tpuronomerpuueckue | §9,Ne9.1(s,r),9.2(s,r),
22 KOTaHT'€HC MPOU3BOJILHOTO YIJIA. | BRIPAXKEHUS, HCITIOJIB3YSI cBoiictBa | 9.3(B,r),9.4(8,r),9.5(8B,r),
OCHOBHOE TPUTOHOMETPUYECKOE | MEPUOAUUHOCTH Tpuronomerpudeckux | 9.6(8,r),9.10(s,r),9.11(s,r),
TOXXIECTBO W  CJHEACTBUS U3 | QyHKIIUH. 9.12(8,1),9.13(8,1),9.14(B,r)
23 Kontpossnasa  padora Hero. @opmyJibl TPUBEICHMUS. be3 3ananus
Ne3 nmo Teme «Cunyc u
KocuHyc.  TaHrenc wu
KOTQHI€HCY.
24 [TapannensHbie  HpsSIMbIE Bzaumnuoe pacnionoxenue | DopmynupoBaTh onpeaeineHne napamienb- | Ne23,24
B MIPOCTPAHCTBE. OpsIMBIX W IJIOCKOCTEH B | HBIX MPSIMBIX B MIPOCTPAHCTBE,
[TapannenpHOCTH  Tpex npoctpanctBe. [lapamnensHocTs | GOPMYIHPOBATH M JOKA3BIBATh TEOPEMBI O
MPSIMBIX. MPSIMBIX B IIPOCTPAHCTBE. MapajuIeIbHBIX MPSIMBIX; OOBSICHAITH, KaKue
BO3MO>KHBI ciy4au B3aMMHOT'O
pacmojoXKeHus] MPSMOM U TUIOCKOCTH B
IIPOCTPAHCTBE, " PUBOJIUTH
WTIOCTPUPYIOIIHE PUMEPBI u3
OKpYKarolIel 00CTaHOBKH
25 Oynkiust y = sinx, ee | 7 Hegens | TpuroHomerpuueckas ¢(yHkuus | OMucbIBaTh CBOMCTBA §10,Ne10.3(B,r),10.4(B,r),
26 CBOICTBA 1 TpaduK y = sin x. CBoiicTBa U rpa)uku | TPUTOHOMETPHUYECKHUX 10.5(8,r),10.6(B,1)

TPUTOHOMETPUYECKUX (DYHKIIHH.
Hymn ¢ysknmm, mnpoMexyTKu
3HAKOIIOCTOSIHCTBA,

MOHOTOHHOCTH. Hamboipinee u

¢bynkuii. CTpouts rpa@uku yHKIHMA Ha
OCHOBE TpapUKOB YETBIPEX OCHOBHBIX
TPUTOHOMETPHYECKUX GyHKIHH.
[TpeoOpa3oBEIBATH TPUTOHOMETPUICCKUE

Nel0.7(8,r),10.8(8,r),
10.9(6),10.10(6)




27 OyHKIMA y = cosx, €€ HaVMEHbIIIEE 3HAaYeHHUE | BRIpAXKCHUS Ha OCHOBe cooTHomeHu# | §11,Nell.1(s,r),11.2(8,r),11.
CBOMCTBA U TpaduK byHKIHH. MEKTY Tpuronomerpudeckumu | 5(B,r), Nel1.5(6),11.6(r)
(GYHKIIUSMHU OJTHOTO U TOTO K€ apryMeHTa.
ITo 3HA4YCHUSIM OJTHOM
TPUTOHOMETPUUYECKON (PYHKIIMH HAXOIUTh
3HAYCHUSA OCTaJIbHBIX
TPUTOHOMETPUUYECKUX (PYHKIMHA TOTO XKe
apryMeHTa.
28 [TapannensHOCTH NpsIMOM Bzanmuoe pacnonioxenue | PopmMyJIMpoOBaTh ONpeaeaeHne napamiensb- | No27,30
Y TUIOCKOCTH. NpsIMBIX W IJIOCKOCTEH B | HBIX MPSIMBIX B MIPOCTPAHCTBE,
npoctpancTBe. [lapannenpHOCTh | GOPMYITHUPOBATh U JOKA3BIBATH TEOPEMBI O
MPSIMBIX B IIPOCTPAHCTBE. MapaJuIeIbHBIX MPSIMBIX; OOBSICHITH, KaKue
BO3MOYKHBI ciyJau B3aHMHOTO
pacmoOXKeHUs] MPSMON M TUIOCKOCTH B
MIPOCTPAHCTBE, " IPUBOTUTH
WJUTIOCTPUPYIOIIHE PUMEPBI u3
OKpY’Karomen 00CTaHOBKH
29 Oyukuus y = cosx, ee | 8 Hemens | Tpuronomerpudeckue QyHkmuu | OMHCHIBATH CBOMCTBA §11,Nell.1(B,r),11.2(8,r),11.
CBOMCTBA U rpaduk y = cos X, y = sin Xx. CBOWCTBa U | TPUTOHOMETPHUUECKHUX 5(B,r), Nel11.5(6),11.6(1)
30 [lepuoanuHoCTh rpaguku TpuroHomerpuueckux | ¢pyHkuuit. Ctpouts rpaduku ¢yHkimi Ha | §12,Nel2.1(s,r),12.2(B,r),
byHKIMIA y = sinx u =y ¢ynkumii.  Hynu  @yHkuuy, | ocHoBe rpaduKoB 4eThIpEX OCHOBHBIX | 12.6(B,r),12.7(B,r)
= COSX. MIPOMEXYTKH TPUTOHOMETPHUECKHUX GbyHKITHIA.
3HAKOIOCTOSHCTBA, [Ipeo6pa3oBbIBaTH TPUTOHOMETPUYECKUE
MOHOTOHHOCTh. HamOomblliee u | BRIpaKCHHUS Ha OCHOBE COOTHOIICHUH
HauMeHbIlIee 3HaYEHUE | MEXIY TPUTOHOMETPUYECKUMU
GbyHKIUH. [Teproanueckue | QyHKIMSIMHA OJHOTO M TOTO K€ apryMEHTa.
byHKIHH. YeTHOCTD u | Ilo 3HAYEHUSIM OTHOH
HEYETHOCTh (PYHKIIHUN TPUTOHOMETPHUYECKON (PYHKIIMH HAXOIUThH
3HAYEHUS OCTaJIbHBIX
TPUTOHOMETPHUYECKUX (PYHKIMA TOTO Ke
apryMeHTa.
31 [TpeobpazoBanue [IpeobpazoBanus rpaduxoB | Ctpouth rpaduku  ¢yHKuid Ha ocHoBe | §13,Nel13.4,13.6,13.7(a,r),
rpa¢uKoB hyHKIMIA: CIBUT BIIOJIb | TpahuKOB YETBIPEX ocHoBHBIX | 13.8(0),13.15,13.17,
TPUTOHOMETPUYECKUX KOOPAMHATHBIX OCEH, | TPUTOHOMETPUUYECKUX (PYHKIIHI. 13.18(8,r)




GbyHKIHHA.

PACTAKCHUC n CXKaTuc,
OTpa’XCHUEC OTHOCHUTCIBHO
KOOpPAUHATHBIX oceil.

I'paduaeckue meTonbl perieHus
YpaBHEHUH U HEPABEHCTB.

32 CxpemmBaronmecs B3aunmnuoe pacnionioxenue | OOBACHIATh, Kakue BO3MOXHBI ciaydan | Ne35,37,45
psIMBbIE. NpsIMBIX W IJIOCKOCTEH B | B3aHMHOTO PACIIOIOKEHUS JABYX MPSIMBIX B
npoctpancTBe. [lapannensHOCTh | IPOCTPAHCTBE, " MIPUBOJIUTH
MPSIMBIX B IIPOCTPAHCTBE. WJLTIOCTPUPYIOIIHE PUMEPBI u3
OKpY>Karolen 00CTaHOBKH;
(dbopMynupoBaTh OTIpeICTICHUS
MapaJuIeIbHBIX TMPSAMBIX; (HOPMYIUPOBATH
U JOKa3plBaTh TEOpEeMy O MPSMOiA,
MPOXOJSAIIEH  Yepe3  JaHHYK  TOYKY
napajuiebHO TAHHOW MPSAMOMN, TPUMEHSTh
TeopeMy npu peleHI 3ajad.
MapajuIeNbHBIMA TPSIMON U TUIOCKOCTHIO.
dopMynHMpoBaTh OIIPE/ICIICHUE
MapajuleNbHBIX TPSIMON M TUIOCKOCTH H
MIPUBOJIUTh HWLTFOCTPUPYIOIINAE TTPHMEPHI
u3 OKpYy’Karomien 00CTaHOBKH;
(GhopMyJIUPOBATh W JIOKA3BIBATH TEOPEMBI O
CBOMCTBAX W MpHU3HAKaX MapauIeNbHOCTU
JBYX TIPSMBIX U MapaJICIbHOCTH TPSIMOMN
Y TUIOCKOCTH.

33 [TpeobpazoBanue 9 menens | [IpeobpazoBanust rpa¢ukoB | Ctpouts rpaduku ¢GyHkumii Ha ocHoBe | 13.8(6),13.15,13.17,
rpadukoB GbyHKIHIi: CABUT BJIOJIb | TpauKoB YEeTBIPEX OCHOBHBIX | 13.18(B,r)
TPUTOHOMETPUYECKUX KOOpPJIUHATHBIX ocel, | TPUTOHOMETPUYECKUX (PYHKIIUHA.

(byHKLIMIA. pacTsbKeHue u cxKarue,
OTpakeHue OTHOCHUTEIEHO
KOOPIAMHATHBIX ocel.
I'padmyeckue mMeToab! perieHus
YpaBHEHUI W HEPABEHCTB.
34 DYHKIUU y = 1gX U y Tpuronomerpuueckue (GpyHkiuu | OnMUCHIBaTH CBOMCTBA §14,Ne14.3(8,r),14.5(B,1),
35 = cIgXx, UX CBOWCTBa W y = tgx , y = ctgx . CBOIICTBA U | TPUTOHOMETPUUYECKUX 14.6(B,r)




rpaduku.

rpaduKu  TPUTOHOMETPUUYECKHUX

¢bynkuuii.  Hymu  QyHkumu,
IIPOMEXKYTKH

3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTb. HaubGombiee u
HauMeHbIlIee 3Ha4YCHHE
¢byHKIMM. ITepuoanueckue
GyHKIUH. YeTtHOCTH "
HEYETHOCTb byHKUIUH.
[Ipeobpa3zoBanus rpadukos
(GyHKIMA: CABUT BJIOJIb
KOOPJMHATHBIX ocel,
pacTsbKeHue u cxKarue,
OTpakeHHe OTHOCHUTEJILHO
KOOPJMHATHBIX OCEH.

I'paduaeckue meTonbl perieHus
YpaBHEHUH U HEPABEHCTB.

¢byukuii. CTpouts rpaguku QyHKIMA Ha
OCHOBE TpaUKOB YETBIPEX OCHOBHBIX
TPUTOHOMETPHUECKHUX GbyHKIHIA.
[TpeoOpa3oBEIBATH TPUTOHOMETPUICCKUE
BBIPQXXEHUSI HA OCHOBE COOTHOIICHUM
MEX Ty TPUTOHOMETPHYCCKUMHU
(GYHKIIUSMEU OJTHOTO U TOTO kK€ apryMeHTa.
ITo 3HA4YCHUSIM OJTHOM
TPUTOHOMETPUUYECKON (PYHKIIMHU HAXOIUTh
3HAYCHUS OCTaJIbHBIX
TPUTOHOMETPUUYECKUX (PYHKIMHA TOTO XKe
apryMeHTa.

14.7(8,r),14.9,
14.10(8,r),14.11

36

Vs C
COHAIIpaBJICHHBIMU
CTOpPOHaMH. YTOJ MEXIY
IPSIMBIMHU.

B3anmuoe pacrosoxeHue
NpsIMBIX M IJIOCKOCTEH B
npoctpanctBe. IlapannensHocTh
IPSIMBIX B IPOCTPAHCTBE.

O6T)$ICH5[TI), Kaku€¢ BO3MOXHEBI Cllydau
B3aMMHOTO pacCIlOJIOKCHUA ABYX IIPAMBIX B

IIPOCTPAHCTBE, u PUBOIUTH
WUTIOCTPUPYIOLIHE IPUMEpBI u3
OKpY>Karolen 00CTaHOBKH;
¢bopmynHupoBaTh onpelencHus
MapajulebHBIX MPSAMBIX; (HOPMYINPOBATH
U JOKa3plBaTb TEOpPEMY O MpPsMOIA,
MPOXOJSAIIEH  Yepe3  JaHHYK  TOYKY

NapaJuleJIbHO JaHHOU MPSAMOM, IPUMEHITH
TEOpeEMy pu pelieHnn 3am1ad.
MapaJuleJIbHBIMU TNIPSIMOM U IIJIOCKOCTBIO.
dopMynHMpoBaTh OIIPE/ICIICHUE
MapaJuleJIbHBIX MPSAMOM M IUIOCKOCTH U
MIPUBOAUTE WUIIOCTPUPYIOIINE IMPUMEPHI
u3 OKpPY’KaroIlen 00CTaHOBKH;
hopMyIUpOBaTh M JIOKA3BIBATh TEOPEMBI O
CBOMCTBax M IPU3HAKAX IapauIeIbHOCTH

Ne38,39




JBYX NPSMBIX M HapaJljIeNbHOCTH MPSIMOit
U IJIOCKOCTH.

37

Konrtponbnasn

pabora

Ne4 1o teme « DyHKUMM

y = SIinx, y = COsX,

= gx uy =
CBOICTBa U TpaduKm»

Y

ctgx, ux

38
39

APKKOCHHYC.
YpaBHCHUS cost = a.

Penrenune

10
Heaelst

Tpuronomerpudeckue (GpyHKIUN
y = tgx, y = ctgx . CBolicTBa u
rpaduKy  TPUTOHOMETPUUYECKUX

¢bynkuuii.  Hymu  QyHkumu,
IIPOMEXKYTKH

3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb. HaubGombiee u
HauMeHbIIee 3HaYCHHE
¢byHKIMN. ITepnoanueckue
GbyHKIUH. YeTtHOCTH "
HEYETHOCTb byHKUIUH.
[Ipeo6pa3zoBanus rpadukos
(byHKIMA: CABUT BJIOJIb
KOOPJMHATHBIX ocel,
pacTsbKeHne u cxKarue,
OTpakeHue OTHOCHUTEIBEHO
KOOPJMHATHBIX OCEH.

I'paduaeckue mMeTombl perieHus
YpaBHEHUH U HEPABEHCTB.

OmnuceiBaTh CBOMCTBA
TPUTOHOMETPHUYECKUX

¢byukuuit. Ctpouts rpapukn GyHKIMHA Ha
OCHOBE TpauKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPUYECKHUX (byHKIUH.
[IpeoOpa3oBEIBATh TPHTOHOMETPHUYECKHE
BBIDQ)KEHUSI HA OCHOBE COOTHOUICHUH
MEXTY TPUTOHOMETPHYECKIMH
(YHKIMSMHU OJTHOTO M TOTO K€ apryMeHTa.
ITo 3HAauYCHUSIM OJTHOM
TPUTOHOMETPUYECKON (PYHKIUH HAXOAUTh
3HAYCHUS OCTaJTbHBIX
TPUTOHOMETPUYECKHX (PYHKIHUI TOro xe
apryMeHTa

0e3 3a1aHus

ApPKKOCHHYC Yyucha.
IIpocreiimue
TPUTOHOMETPUYECKHUE
YpaBHEHUS. Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUH. Pemenune
MPOCTEUIITNX
TPUTOHOMETPUUECKUX
HEPaBEHCTB. OO6parnbie
TPUTOHOMETpUYECKUE (YHKITUH,
nux CBOMCTBA u
rpadukn.BzaumMHo  oOparHbIe
¢byuknun. 'paduku  B3auMHO

o0paTHbIX QYHKIUH.

®dopmynupoBaTh ONpEACTICHHUS

apKKOCHHYCA. Haxomuth 3HAYCHUS
00paTHBIX TPUTOHOMETPUUYECKHUX (DYHKITHI
JUISL  OTHOEJNBHBIX TaOJIMYHBIX 3HAYECHUHA

apryMeHTa. Hcnons3ys MTOHATHUSA
ApKKOCHUHYCA, pearb MpoCTenIIne
TPUTOHOMETPUYECKHUE YPaBHEHUSI.
DopMyJIMpPOBATH CBOKCTBA 0o0OpaTHBIX

TpuroHomeTpuieckux (ynkiuit. CTpouTh
rpaduku GyHKIMHA Ha OCHOBE IpauKOB

YETBIPEX OCHOBHBIX 00paTHBIX
TPUTOHOMETPUUECKHUX GbyHKITHIA.
Vropomare  BBIpAXEHHs,  COAEpIKalIue

o0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.

§15,Nel15.5(8,r),15.6(B,1),
15.14(8,r)

Nel5.17(B,r),
15.18(8,r),15.19(B,1)




Pacno3naBath TPUTOHOMETPUUCCKHUC

ypaBHEHHUS U HEPaBEHCTBA. Pemars
TPUTOHOMETPUUECKUE YPaBHEHHH,
CBOJSAIIMECS K anredpanvyeckum
YPaBHEHUSM, B  YaCTHOCTH  pellaTh
OJIHOPO/IHbIE TPUTOHOMETPUYECKUE
YpaBHEHUs NEPBOM U BTOPOW CTENEHH, a
TaKKe  pelarb  TPUTOHOMETPUYECKHE

YPaBHEHUS, NIPUMEHS METOJ Pa3IOKECHUS
Ha MHO>XMTEJIN.

Pemate mpocreiimue
TPUTOHOMETPUUECKUE HEPABEHCTBA

40 IToBTOpEHHUE TEOpUH, Bzanmnoe pacnonoxenue | PopmMyIHpOBATH onpenenenue | Ne 39,46
pellieHne 3aaad 1o Teme NPSAMBIX W IDIOCKOCTEH B | MapaUIebHBIX TPSAMOW W TUIOCKOCTH U | 33JIaHHE B TETPaJIU
«BzaumHoe npoctpancTBe. [lapanienbHOCTh | MPUBOAWTD WJUTIOCTPUPYIONINE MPUMEPHI
pPacToIOKEHUE MPSMBIX MPSIMBIX B MPOCTPAHCTBE. YTIIBI | U3 OKpYyXKaromieu 00CTaHOBKH;
B TMPOCTPAHCTBE. YTOI B IIPOCTPAHCTBE. (dhopMyIIUpOBaTh U JI0KA3bIBATH TEOPEMBI O
MEX Ty JBYMSI CBOMCTBAX M MpHU3HAKaX MapauIebHOCTU
TPSIMBIMID). IBYX TPSMBIX U MapaIebHOCTH TPSIMOMN
1 TUTOCKOCTH; OOBSICHATH, YTO HA3bIBACTCS
paccTossHUEM  MEXAY MapayljieIbHBIMU
MIPSIMOM M TUIOCKOCTBIO.
41 Apkcunyc. Pemenne | 11 ApkkocuHyc, apkcuHyc uuciaa. | DopmynupoBaTh ONpeneIeHUs §16,16.3(8,r),16.4(8,r),
42 ypaBHEHUS Sint = a HeJes ApKTaHTeHC YHUCIa. | QpKKOCUHYCa, apKCHHYcA. Haxomuts | 16.5(8,r),16.6(B,r)
[Ipocreitmme 3Ha4YeHHs] 00paTHBIX TpuroHomerpuieckux | Nel6.9(s,r),16.10(s,r),
TPUTOHOMETPHUECKHUE byHKIMA A7 OTAENbHBIX TabmwunbiX | 16.13(B,r),16.14
43 ApKTaHreHe u YpaBHECHHUSL. Pemenue | 3naueHuii aprymenra. Mcnons3ys nonsarus | §17,17.4(s,r),17.5(s,r),
apKKoTaHreHc. Pemenue TPUTOHOMETPUYECKUX apKKOCHHYCA, pemaTh npocrenmue | 17.6(8,r),17.7(s,r)
ypaBHEHHUS tgx = a ,clg x YpaBHEHHUH. Pemenne | TpuroHOMeTpHYECKUE yYpaBHEHUSI.
=a. MPOCTEUIINX ®opMynMpoOBaTH CBOMCTBA 00paTHBIX
TPUTOHOMETPUUYECKUX TpuroHoMerpuueckux (pyukuuid. CTpouTh
HEPaBEHCTB. O6parnbie | rpadukn GyHKIUA Ha OCHOBE TpaduKoB
TPUTOHOMETpUYECKUE (YHKIUH, | YeTBIPEX OCHOBHBIX 00paTHBIX
UX CBOiicTBAa W  rpaduKu. | TPUTOHOMETPHUYECKHUX GbyHKIHIA.
B3aumHo oOpartHbie GYHKIUH. | YIpOIIATh  BBIPAKEHHUS,  COAEpIKAIINE




I'paduxu  B3aMHO OOpaTHBIX
GbyHKIMA.

o0paTHbIE TPUTOHOMETPHUECKUE (PYHKIIUH.

44 KonrTpoabnass pabora Bzanmuoe pacrionioxenue | Pemare 3amaun  Ha  BhIUMCIEHWE U | 0e3 3amaHus
Ne2 o teme «B3anmHoe OpsIMBIX M IIJIOCKOCTEH B | I0KA3aT€IbCTBO, CBA3AHHBIE CO B3aHMMHBIM
pacrojoXKeHue MPsSMBIX npoctpancTBe. [lapanienbHOCTh | paclofioKeHHEM MPSMBIX U IIOCKOCTEH.
B IIPOCTPAHCTBEY. NpPSMBIX B MPOCTpAaHCTBE. YTIbl | DOpMyIUpOBaTh U I0Ka3bIBaTh TEOPEMBI O
B IIPOCTPAHCTBE. CBOMCTBAX M MpHU3HAKaX MapauIebHOCTU
IBYX TPSMBIX U MapaIebHOCTH TPSIMON
U TUIOCKOCTH;
45 Tpuronomerpuueckue 12 ApKTaHTeHC yuciua. | PacriozHaBath TpUrOHOMETPUYECKUE §18,Nel8.1(B,r),18.2(B,1),
46 ypaBHEHUS HeJes ApPKKOTaHTEHC YHUCIIa. | YpaBHEHHS Y HEPaBEHCTBA. Pemats | 18.3(8,r),18.4(8,r),18.5(B,r)
47 [Ipocreiimne TPUTOHOMETPUUYECKUE ypaBHenus, | 18.6(,r),Nel8.7(a,0),
TPUTOHOMETPHUECKHUE CBOISIIIHECS K anre6pandeckum | 18.8(a,0),18.9(a,0),18.27,
YPaBHEHUS. Pemenue | ypaBHeHMsIM, B yacTHOocTM  pewmath | 18.28
TPUTOHOMETPUYECKUX OJTHOPO/IHBIE TPUTOHOMETPUYECKUE
YPaBHEHUM. Pemenue | ypaBHeHUs IIEpBOM U BTOPOM CTEICHH, a
MPOCTEHIIINX TakkKe  pemarb  TPUTOHOMETPUYECKHE
TPUTOHOMETPUYECKHIX YPaBHEHHUS, IPUMEHSISI METOJ PA3I0KEHUS
HEPaBEHCTB. Ha MHOXUTEIH.
Ob6patHbie Pemars npocreiiniue
TpUTrOHOMETpUYeCcKrue (YHKIUH, | TPUTOHOMETPHUYECKHE HEPAaBEHCTBA
WX CBOMCTBA M rpaduKu.
B3anmHOo oOpaTHBIC (GYHKINH.
I'paduku  B3aMHO OOpaTHBIX
byHKIMA
48 [TapannenbHble B3aumnoe pacnosnoxenue | opmMyIupoBaTh onpeaenenue | Ne 50,51
wiockoctu.  CBoiicTBa IUIOCKOCTE B MPOCTPAHCTBE. | MapajliebHbBIX IUIOCKOCTEH,
napajuIeIbHbIX [apannenbHOCTh TUIOCKOCTEH B | GOPMYIHPOBATH u JI0Ka3bIBaTh
TUIOCKOCTEH. MIPOCTPAHCTBE. YTBEPKIACHHUSI O MpPHU3HAKE U CBOMCTBaX
[apaJuIeJIbHBIX IJIOCKOCTEH, UCII0JIb30BaTh
9TH YTBEPKJICHUS MPU PELICHUH 3a/1a4.
49 Kontpossnass  pabora | 13 ApKTaHTeHC yucna. | PacriozHaBath TpUrOHOMETPUYECKHUE 0e3 3aanus
Ne6 o TeMe | HeAens ApPKKOTaHTeHC Yycla. | ypaBHEHUs Y HEPaBEHCTBA. Pemarp
«Tpuronomerpuueckue [Ipocreiimme TPUTOHOMETPUYECCKUE ypaBHEHUS,




YpaBHEHUSD.

TPUTOHOMETPUUECKHUE
YpaBHEHHSI.
TPUTOHOMETPUUECKUX
YpaBHEHUM.
MPOCTEUILINX
TPUTOHOMETPHIECKUX
HEPABEHCTB.
O6parnbie
TPUTOHOMETpUYECKUE (YHKIUH,
WX CBOMCTBA U Tpaduky.

Perenue

Perienue

CBOZSAIIMECS K
YpaBHEHUsM, B  4YaCTHOCTH  pelIaTh
OJIHOPOJIHBIE TPUTOHOMETPUYECKHUE
YpaBHEHUsI IIEPBOMl W BTOPOM CTENEHH, a
TaKK€  pellaTb  TPUTOHOMETPUYECKHUE
YpaBHEHUs, IPUMEHSSI METOJ PA3JIOKEHUS
Ha MHOXKUTEIIN.

Pemrate nmpocreiimue
TPUTOHOMETPUYECKUE HEPABEHCTBA

anredpanvdecKkum

B3aumHo oOpatHbie (GYHKIUH.
I'paduku B3auMHO 0OpaTHBIX
byHKIMHA
50 CHHYC ¥ KOCUHYC CYMMBI Dopmysl cnoxenus | [IpeoOpa3oBrIBaTh TPUTOHOMETPUUECKHE §19.Ne19.4-19.9(,r),
51 apryMEeHTOB TPUTOHOMETPUYECKUX (YHKIMH, | BRIpaKEHUsI Ha OcHOBe cooTHomeHuit | 19.10-19.17(,r), 19.21(6)
(hopMyIIbI MIPUBEJCHUS, | MEKITY TpuroHoMerpuueckumu | Nel9.12-19.18(s,r)  19.23-
(bopMyIIBl IBOMHOTO aprymMenTa. | GyHKUUSMH OJJHOTO U TOTO K€ aprymeHnTa, | 19.25(s,r),
Ha OCHOBE (hOPMYIT CIIOKCHHSI.
52 [TapannenbHbie B3aumnoe pacnionoxenue | DopmynupoBaTh onpenenenue | Ne 54,63
TJIOCKOCTH. CaoiicTBa IJIOCKOCTE B MPOCTPAHCTBE. | MapajuieIbHBIX MJIOCKOCTEM,
napajuIeIbHbIX [apannenbHOCTh TUIOCKOCTEH B | GOPMYIHPOBATH u JI0Ka3bIBaTh
IUIOCKOCTEH. IIPOCTPAHCTBE. YTBEPKJEHUS O TPU3HAKE M CBOMCTBAX
NapajuIeIbHBIX IJIOCKOCTEH, UCIIOIB30BaTh
9TH YTBEP)KJICHUS IPU PELICHUU 3a/1a4.
53 Tanrenc cymMMmbl U | 14 DopMyiibl cioxxenus | [IpeoOpa3oBpIBaTH TPUTOHOMETPHUUECKUE §20, Ne 20.1-20.8(8,r),20.9-
Pa3HOCTH apryMEHTOB Helens TPUTOHOMETPHYCCKUX (YHKIMM, | BRIpaXKEHUs Ha oOcHOBe cooTHomeHui | 20.14(0)
(bopmybl IIPUBE/ICHUS, | MEXKAY TPUTOHOMETPUYECKUMU
(dopMyIIbl IBOMHOIO aprymMeHra. | pyHKUIUSAMH OJHOTO U TOTO K€ apryMeHTa,
Ha OCHOBE ()OPMYIT CIIOKCHHS.
54 DopMyibl JIBOMHOTO Dopmyisl cinoxenus | Onupasice Ha  ¢opMmynsl  cinoxkeHus, | §21, Ne 21.1-21.10(a,0),
55 aprymeHra TPUTOHOMETPUYECKUX (YHKUIMH, | JoKa3piBaTh  ¢Gopmyiasl  mpuBeaeHus, | 21.13-21.20(a,6)
(hopMyibI npuBeneHus, | GopMysbl  JIBOMHBIX YIJIOB, Qopmyisl | Ne21.29(s,r),21.30(0),

(bopMyJIBl IBOMHOTO apryMeHTa.

CYMMBI ¥ Pa3HOCTH CHHYCOB (KOCHHYCOB),
dbopmynel MpeoOpa3oBaHUs MPOU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIIHHA B CYMMY.

21.31(6),21.33(2),21.34(a)




56

Terpasap.

N3o00paxeHue IIPOCTENIINX
MIPOCTPAHCTBEHHBIX (uUryp Ha
IJIOCKOCTH

OOBscHATh, Kakasg Qurypa Ha3bIBaeTCs
TETPa’poM, IMOKa3bIBaTh Ha yepTexax U
MOJIEJIIX €ro 3JEeMEHThI, U300paXkaTb 3TU
¢urypsl Ha pUCYHKax, WUIIOCTPUPOBATH C
UX  IIOMOIIBIO  DPA3IUYHBIE  CIy4au
B3aMMHOI'O pACIOJIOKEHUSI TMPSAMBIX U
IUIOCKOCTEH B MPOCTPaHCTBE; OOBSICHATH,
YTO Ha3bIBAETCS CEYEHUEM TeTpa’pa,
pelmars 3a7ayd Ha IOCTPOCHUE CEYEHUU
TeTpa’ipa Ha YepTexe.

Ne63(6)
67(6),68

57
58
59

[Ipeobpa3zoBanue
TPUTOHOMETPUUYECKUX
byHKIMA
POU3BEICHUE

CyMM

B

60

[Tapamienenunesn,.

15
Henens

DopmyIibl CITOKEHHUS
TPUTOHOMETPUUYECKUX (YHKITHH,
hopmysl MIPUBEICHUS,
(hopMyJIbI IBOWHOTO apryMeHTAa.

[IpeoOpa3oBbIBaTh  TPUTOHOMETPHUUECKUE
BBIPKEHUS Ha  OCHOBE bopmyn
npuBeneHus, (Gopmyn  ABOWHBIX U
MOJIOBUHHBIX YTJIOB, (GOPMYJI CYMMBI U
Pa3HOCTH CHUHYCOB (KOCHMHYCOB), (hopmyi
npeoOpa3oBaHuUs MIPOU3BEIACHUS
TPUTOHOMETPUUYECKUX (PYHKIMIA B CYMMY

§22, Ne22.1-22.9(8,r),
22.10-22.16(a,0)
Ne22.17-22.20(s,r),

N3obpaxkenne MPOCTEHIINX
NPOCTPAHCTBEHHBIX (HUTYp Ha
TUIOCKOCTH

OOBsicHATD, Kakasg Qurypa Ha3bIBaeTCA
napajuielienuine;oM,  MOKa3plBaTh  Ha
yepTe’kax W MOJENAX €ro 3JIEMEHTHI,
n300pakath ATH (QUTYpPHl HA PHUCYHKAX,
WUIIOCTPUPOBaTh C  UX  IIOMOIIBIO
pas3nJHbIe ciydan B3aUMHOTO
pacroyio’KeHHsT MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE; (bopmyHrpoBaTh "
JIOKa3bIBaTh YTBEPXKICHUS O CBOMCTBAX
napauiesienune a; OOBSICHSATB, 91O
Ha3bIBAETCSl CEUEHHEM Iapajulesenunesna,
pemaTh 3aJa4d Ha IOCTPOCHHE CEYCHUH
napajuieJIienune1a Ha YepTexe

Ne78

61

KonTpoabhas
Ne7 o TEME
[TpeobpazoBanue
TPUTOHOMETPUUYECKUX

padora

«

16
Hezels

dopmyitbl CIIOKEHHUSI
TPUTOHOMETPUUYECKUX (YHKITHH,
bopmyIbl NIPUBEICHUS,
(hOpMYyJIBI IBOWHOTO apryMEHTA.

[TpeoOpa3oBbIBaTh  TPUTOHOMETPUUECKHUE
BBIPKCHUS Ha OCHOBE bopmy
npuBeneHus,  (GopMya  JIBOHHBIX |
MOJIOBUHHBIX YTIIOB, (GOPMYJ CYMMBI U

0e3 3amaHus

§23 Ne23.2(6,8),23.4
23.6(6),23.10(8,0),23.11(6),




BBIPKCHUIDY pPa3HOCTU CHUHYCOB (KOCHHYCOB), dopmyi | 23.12(0)

62 [IpeoOpazoBanue npeoOpazoBaHMs MIPOU3BEICHUS

63 IIPOU3BEIEHUI TPUTOHOMETPUYECKHUX (PYHKLUH B CyMMY
TPUTOHOMETPHUICCKUX
GYHKINI B CYMMBI

64 3agauM Ha TOCTPOEHUE Ceuenus ky0a u TeTpasipa. OOBsCHATH, uTO Ha3biBaeTcsa cedeHueM | No79,80
CCUCHHI. TeTpa’apa, M  pemarb 3aJadd  Ha

MOCTPOCHHWE CEYEeHHUH TeTparapa Ha
yepTexke. OOBSICHATh, UYTO HA3BIBACTCS
CeueHUEM MPSIMOYTOJIBHOTO
napajieNienunesa, W pemarh 3aJadd Ha
MIOCTPOCHHUE €r0 CEUCHUH Ha YepTexe.

65 Yucnossie 17 [IpousBonHas GpyHkuuM B Touke. | OOBACHATh W WUIIOCTpHpPOBATh TOHATHE | §24,Ne24.1-24.3(B,r),
MOCJICIOBATEILHOCTH M | HEJENs npeaena Qynkmuu B Touke. [IpuBomuth | 24.10(8),24.11(B),24.19(6,r)
ux cBoucrea. llpenen npuMepbl QyHKIUH, He UMeromux npeaena | ,24.20(s,r),24.21(s,r),
MOCJIE0BATEIbHOCTH. B HeKoTopoi Touke. [IpumMensats coiicTBa | 24.22(B,r)

66 Cymma OECKOHEUHOM Ipe/eNoB, HEMpepbhlBHOCTH  (yHKuuy, | §25Ne25.1-25.4(s,r), 25.6-
TeOMETPHUICCKON BBIYUCIIATH MPeeabl (PYHKITHI. 25.12(B,r)

IpOTPecCHr

67 ITpenen ¢pyHkuum §26,Ne26.1-26.5(B,r), 26.6-

26.10(B,r)

68 [ToBTOpEeHHEe  BOMPOCOB B3aumnoe pacnionoxkenue | [I[puMeHATh W3y4YEeHHBIE YTBEPXKISHHUS O | 33JaHUE B TETPaau
TEOPHH | pElIeHUE 3a71a4 TUIOCKOCTEH B  TPOCTPAHCTBE. | B3AUMHOM  PACTOJOKECHUU TIPSAMBIX H
Ha napayienbHOCTh [TapaniaenbHOCTh MIIOCKOCTEH B | TNIOCKOCTEH B MPOCTPAHCTBE MPHU PEIICHUU
NPSIMBIX ¥ TIOCKOCTEH. npoctpancTBe. CeueHust KyOa W | 33/1a4 Ha BBIYHCIICHHUE, HA JOKA3aTEIECTBO

TeTpa’Ipa. U Ha IOCTPOCHHE CEYCHHH TeTpajrapa u
NPSMOYTOJBHOTO — TapajulesiennIieia Ha
qepTexKe.
69 [Ipenen dyukmm 18 [TpousBoanas pyHkmuu B Touke. | OOBSICHAT, W WUTIOCTPUPOBaTh MOHATHE | Ne26.16--26.23(B,r)
70 Hezaens npenena ¢GyHKuud B Touke. I[IpuBoauTH

npUMepbl PyHKIUHM, HEe UMEIOLHX Ipeaea
B HEKOTOpoM Touke. [IpuMeHATH CBOMCTBA
IPEJENoB,  HENPEepbBIBHOCTh  (YHKIHH,
BBIYUCIISITH MPeeNbl PYHKIUH.




71

KonTpoubnas
Ne5 I10
«TapannenbHOCTh
IUIOCKOCTEH)

padora
TeMe

72

3auet Nel

B3aumnoe pacronoxeHue
IJIOCKOCTE B  IPOCTPAHCTBE.
[TapaninenbHOCTh IUIOCKOCTEN B
npoctpanctBe. CeueHust ky0a u
TETpas’apa.

[IpuMeHATh W3y4YCHHBIC YTBEPXKICHUS O
B3aMMHOM  pPACIOJOXCHUHU IPAMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE MPH PELICHUH
3a/1a4 Ha BBIYKCIICHHE, HA JOKAa3aTeIbCTBO
U Ha TOCTPOCHME CEUCHHMH TeTpa’apa H
HPSIMOYTOJIBHOTO  MapauleNienunea Ha
qyepTexKe.

bes 3aganms

bes 3aganms

73
74

Ornpenenenue
MIPOU3BOAHOMN

75
76

IlepnenaukynspHbIe
IpsIMbIE B IIPOCTPAHCTBE.
[TapamiensHble NpsIMBIE,
NEPIEHIUKYJIAPHBIE K
IUIOCKOCTH.

19
HeaeIst

[IpousBonHas (GyHKIMU B TOUKE.
[TpousBoaHBIE  AIEMEHTapHBIX
GyHKIHA.

@opMynHMpoOBaTH OIIPEAEICHUE
MPOU3BOJIHONW (PYHKLMHU B TOUYKE, MpaBHiIa
BBIYMCIICHUsT TPOM3BOAHBIX. Haxomuts
NPOU3BOJIHBIE  (YHKLUH, MIHOBEHHYIO
CKOPOCTb JIBJKECHHSI MATEPUAIIBHON TOYKH.
Hcnone3oBate MEXAHUYECKUI
Y TEOMETPUYECKUNA CMBICII ITPOU3BOAHON B
3aJ1a4aX MEXaHUKH U T€OMETPHUHU.

§27,27.1-27.4(a,6),  27.5-
27.8(a,0),Ne27.10(a,0),

27.11(a,6),27.12(8,1),

[TepnieHAMKYASAPHOCTD  MPAMBIX
U IIJIOCKOCTEN.

PopMyIHpoOBaThH OIIpECIICHUE
NEePIEeHANKYJISIPHBIX IPSMBIX B
IIPOCTPAHCTBE; (dbopmynHpoBaTh u
TOKa3bIBaTh JeMMy 0
NEePIEHINKYIIPHOCTH TIBYX
NapajulebHBIX ~ OPSAMBIX K TPEThel
npsMoi;  (GopMyIupoBaTh  ONpeeTeHne
IpSMOH, IEPIICHIUKYISIPHOM K TIIOCKOCTH,
Y TIPUBONTH WILTIOCTPUPYIOIINE TPUMEPHI
u3 OKpYyXXaromien 00CTaHOBKU;
dbopMyIHpOBaTh W JOKa3bIBaTh TEOPEMEI
(mpsiMyr0 ¥ OOpaTHYI0) O CBSI3HM MEXIY
MapajyIeIbHOCTRI0  TPSAMBIX W HX
NEePIEeHANKYJISIPHOCTBIO K IIIOCKOCTH.

Nellé, 120
Nel22

77

Onpenenenne
MIPOU3BOAHOMN

20
Henens

[IpousBoaHas GyHKUMHU B TOUKE.
[IponsBoaHbBIE  3IEMEHTapHBIX
GyHKIM.

@opMyIHMpOBATH OIIPENEICHNE

NPOU3BOHONW (PYHKLMHU B TOUYKE, MpaBHIIa
BBIYUCIICHUA IIPONU3BOAHBIX. HaXOJII/ITB
IPOU3BOJIHbIE  (PYHKLUH, MIHOBEHHYIO

27.13(B,r), 27.14(B,1)




78

Breruncnenue
TIPOU3BO/IHBIX.

79
80

IIpu3Hak
MEPIEHIUKYIIIPHOCTH

OpsAMOM ¥ IUIOCKOCTH.
Teopema 0  mOpsMOId,

MEPICHIVKYIIIPHON
IUIOCKOCTH.

K

CKOPOCTb JIBUKEHUS MaTEpUaIbHOU TOUKH.
Hcnonap3oBaTh MeXaHMYeCKUMN
Y TE€OMETPUYECKUN CMBIC]I MPOU3BOHON B
3agadax MCXaHUKU U FGOMeTpI/II/I.

[Ipou3BosiHBIE  BIEMEHTapHBIX
GbyHKIMi. [IpaBuia
muddepeHIpoOBaHUsL.

@opMynIMpOBaTh  IPABUJIA BBIYMCIICHUS
MpOU3BOAHBIX. Haxomute npon3BOaHBIE
GbyHKIHH, MIHOBEHHYIO CKOPOCTb
JBAYKEHUS MaTepHalbHOU TOYKH.
Hcnons3oBats MEXaHUYECKUN
Y TEOMETPUYECKHNA CMBICI ITPOU3BOJAHON B
3a/1ayaX MEXaHUKU U T€OMETPHUH.
Hcnons3oBath  mpaBwiia  BBIYMCIICHUS
npousBoAgHoW. Haxomuts npou3BoaHBIE
CyMMBI, Pa3HOCTH W IPOMU3BEIEHUS JIBYX
byHKUNH; HaxOJUTh IIPOU3BOHYIO
Y4acCTHOTO. Haxonuts IIPOU3BOHBIC
arieMeHTapHbIX  ¢yHKuumid.  Haxoauts
MIPOU3BOJHYIO CJI0KHOM (PYHKIIMH.

§28,Ne28.1-28.13(8,1),
28.14-28.22(8,1),

[lepnieHIUKYISAPHOCT  IIPSIMBIX
U IUIOCKOCTEM.

@opMyJIMpOBATh U JOKA3bIBATH TEOPEMY,
BBIPAXKAIOIIY IO MpU3HAK
MEPIECHINKYISPHOCTH MPAMON u
IJIOCKOCTH, U TEOPEMY O CYILIECTBOBAHHH
U €AUHCTBEHHOCTH MPSIMOM, MPOXOISIIECH
yepes JTAHHYIO TOYKY i
MEPIECHINKYJISIPHON K JTaHHOW IJIOCKOCTH;
pemath 3aJadyd  Ha  BBIYUCICHHE U
JI0Ka3aTeabCTBO, CBSI3aHHBIE c
MEePIEHINKYISIPHOCTHIO MPSAMON u
IUIOCKOCTH.

Nel22,127

81
82

Brraucnenue
MIPOU3BOHBIX.

21
Hezels

[IpousBomHBIE  3IEMEHTAPHBIX
GyHKIHH. [IpaBuiia
mudepeHIpoBaHusI.

®opMyJIUpOBATh MpaBUJa BBIYUCICHUS
npou3BOAHBIX. Haxomuts npou3BoAHbBIC
byHKIHH, MTHOBEHHYIO CKOpPOCTh
JIBYKEHMS MaTepuaibHOU TOYKH.
Hcnons3oBaTh MEXaHUYECKUI
Y TEOMETPUYECKUN CMBICII IPOU3BOJHON B

28.24(6), 28.25(0),Ne28.28-
28.33(B,r)
28.34(6),28.35(6),28.40(0)




3a71a4aX MEXAHUKH U T€OMETPHH.
Hcnons3oBare  mpaBwiia  BBIYMCIICHUS
npousBogHou. Haxomuts npousBoaHBIE
CyMMBI, Pa3HOCTM W IIPOU3BEIECHUS JIBYX
byHKIUi; HaxO0JIUTh IIPOU3BOIHY IO
YacCTHOTO. Haxonuts IIPOU3BOJHBIC
aneMeHTapHbix  (ynkumid.  Haxomutsb
IIPOU3BOJHYIO CJI0KHOM (PYHKIIMU.

Pentenne 3a71a4 Ha [Ipusnaku Pemrate 3amaum  Ha  BeiuMcienue M | Nel29, 136
MIEPIICHIUKYJIIPHOCTD MEePIEHANKYISIPHOCTH TIPSMBIX U | JI0Ka3aTEIbCTBO, CBSI3aHHBIE C
MPSIMOM U TTIOCKOCTH TJIOCKOCTEH B MPOCTPAHCTBE. MEPIECHIUKYIIPHOCTHIO npsIMOU u

IUIOCKOCTH.
PaccTosHue oT TOUKH 110 [Ipoekuus burypsi Ha | OOBsICHAT, UTO Takoe mepneHauKkysip u | Nel38(6),139(6)
IJIOCKOCTH IUIOCKOCTb. HAaKJIOHHAs K IIJIOCKOCTH, YTO Ha3bIBaeTCs

MPOEKIIMEN HAKIOHHOM; YTO HA3bIBACTCS
pacCTOSITHUEM: OT TOYKM JO IUIOCKOCTH,
MEXKJy TapajuleIbHBIMU  IIJIOCKOCTSIMH,
MEXIy [apajuleIbHBIMH  HpPSAMOH U
IJIOCKOCTBIO, MEXIY CKPEIIMBAKOIIUMUCS

IPSIMBIMH.
Koutponibhass  pabora | 22 [IpousBogueie  3ieMeHTapHbIX | DOpMyMpoBaTh  MpaBWiIa BbIYMCICHHA | be3 3amanus
Ne9 o TEME | HEOEIA GhyHKIHA. [IpaBuna | npousBoaHbIX. HaxoauTs NpOU3BOIHBIE
«Bpruucnenune mddepeHIrpoOBaHUsL. byHKIMH, MI'HOBEHHYIO CKOPOCTh
IIPOU3BOJHBIX). JBYKCHHUSA MaTepUaIbHON TOYKH.
Hcnons3oBats MEXaHUYECKUN

Y TEOMETPUYECKUI CMBICI IIPOM3BOJHON B
3a/1ayaXx MEXaHUKU U T€OMETPHH.
Hcnonp30BaTh  IpaBWia  BBIYMCIICHUSA
npousBogHoW. Haxomute npou3BoaHBIE
CYMMBI, Pa3HOCTH M IPOU3BENCHHUSA IBYX
byHKINH; HaXOJUTb IIPOU3BOJHYIO
4acTHOTO. Haxonuts IIPOU3BOJHBIE
arieMeHTapHbIX  ¢yHKkuumid.  Haxoauts
IIPOM3BOJIHYIO CI0KHOM (PYHKIIMH.

YpaBHEHME KacaTelbHOU KacarenbHas K rpaduky | Haxoaurs IIPOU3BOHBIC ¢ysakmii, | §29,Ne29.6(8),29.12(B,1),




K rpaduKy QyHKIHMH.

87
88

Teopema 0
MEPIEHANUKYIISIpax

Tpex

¢ynkuuu. ['eomerpuyeckuii u
¢buznueckuit CMBICII
IIPOU3BOJHOM.

ypaBHEHHS KacaTeJIbHbIX rpaduka
GyHKIIH. Haxonuts YIJIOBOH
K03 uuMeHT KacaTelbHOW K Trpaduky
(GyHKIMM B TOYKE C 33JaHHOI alcruccoi
Xo. 3alUCBIBAaTh YpaBHEHHE KacaTelbHOM K

rpaduky QyHKIUH..

29.13(6),29.14(6),29.15(6)
29.16(6), 29.19

Teopema 0
MEPUEHANUKYIIAPaX.

Tpex

@opMyIMpOBaTh U JOKA3bIBATh TEOPEMY O
TpEX MNEPIEHAMKYIApaXx U INPUMEHATH €&
IOpU peIHIeHUuH 3ajad; OOBICHATH, 4YTO
TaKO€ OPTOTOHAJIBbHAS IPOEKIUSA TOYKHU
(urypsl) Ha IUIOCKOCTb, W JOKa3bIBaTh,
YTO TPOCKIHUEH NpPsIMOM Ha IUIOCKOCT,
HENEPIEHAUKYISIPHYIO K OJTOW IPAMOH,
SIBJISICTCS IIPsIMasl.

Nel42
Nel44,147

89

YpaBHeHHE KacaTeabHOU
K rpaduKy QyHKIIHH.

90

[Tpumenenue

IIPOU3BOIHOMN UL
UCCTICIOBaHUN  (DyHKIIWI
Ha  MOHOTOHHOCTh U

AKCTPEMYMBI.

91
92

Yron mexay npsamMou u
IUIOCKOCTBIO

23
Henelst

Kacarenbnas K rpaduky
¢byuakuun. ['eomerpuyeckuii u
buznueckuit CMBICIT
MPOU3BOAHOM.

Haxonutb MPOU3BOIHBIE
ypaBHEHHUS KacaTelbHBIX rpaduxa
byHKIMN. Haxonuts yIJIOBOH
Kod(PUIMEHT KacaTelbHOW K Tpaduky
(GyHKIMU B TOYKE C 33JaHHON alcCIHcCcoit
Xo. 3aIUChIBATh YPABHEHUE KacaTEIbHOM K
rpaduKy QyHKIHH.

Haxoautb TOUKM MUHUMYyMa U MaKCUMyMa
¢dbysakun. [IpuMeHATs TPOU3BOAHYIO IS
NpUOMKEHHBIX BBIUKCICHUH. HaxoauThb
NPOMEXYTKH BO3pAaCTaHUsl M YOBIBaHUS
¢bynkun. JlokaspiBaTh, YTO 3a/JaHHas
¢byHkuuss  Bo3pactaer  (yObIBaeT) Ha
YKa3aHHOM IPOMEXKYTKE.

byHKIHH,

29.21(6), 29.22(6),29.23(6)

§30,Ne30.1-30.6(0),
30.8(s,r),

VYIuIBl B IPOCTPAHCTBE.

OOBACHATD, YTO HA3BIBACTCS YTIIOM MEXKIY
OpsIMOM M IUIOCKOCTBIO M KaKHM
CBOMCTBOM OH 00j1aJaeT; OOBICHATH, YTO
Takoe IEHTPaJbHAs MPOCKIUS TOYKH
(urypbl) Ha TIOCKOCTb.

Nel53,155
Nel58

93
94

[Tpumenenue
MIPOU3BOIHOM

24
Hezels

KacarenpHas K
GyHKIUH.

rpaduky
'eomeTpuueckuii  u

Haxonute TOYKM MUHUMYyMa U MakCUMyMa
¢byskuuu. [TpuMeHSITh TPOU3BOIHYIO IS

30.9-30.16(B)
30.9-30.16(B)




UCCIICIOBAaHUNA  (DYHKIIMI ¢buznueckuit CMBICJI | IPUOJIMKEHHBIX BblYMCIeHUH. Haxoauts
Ha  MOHOTOHHOCTb U MIPOU3BOTHOM. MIPOMEXYTKH BO3pacTaHus U YObIBaHUSA
AKCTPEMYMBI. ¢byukuuu. Jlokas3piBaTh, 4YTO 3a/laHHAs
¢byHkus  Bo3pacraer  (yObiBaeT) Ha
YKa3aHHOM IIPOMEKYTKE.
95 IloBTOpeHre  BOMPOCOB Teopema 0 Tpex | PopMynupoBaTh U J0Ka3biBaTh Teopemy o | Ne 157,165, 163(B), 164
TEOpUU U pELICHUE 3a/1a4 NEPIEHIUKYIIApax. TpEX MNEPHEHIUKYJSApAaX U NPUMEHATh €€
Ha MPUMEHEHUE TEOPEMBI IpU pelieHUuu 3a7ady; OOBACHATH, YTO
0 Tpex TaKO€ OpTOTOHAJbHAs MPOEKLHUs TOYKH
NEePNEHANKYJIIpax,  Ha (urypbl) Ha MIOCKOCTh, W JOKA3bIBATb,
Yrol MEXIy NpsSMONl u YTO NPOEKUUEN MNPsSMOM Ha IUIOCKOCTD,
IIJIOCKOCTBIO. HEMEPNEHAUKYJSIPHYIO K O3TOW MNpPAMOH,
apnsierca  npsmas.  OOBSICHATH,  YTO
HA3bIBACTCSl YIJIOM MEXAYy MpsIMOd U
IUIOCKOCTBIO M KakUM CBOMCTBOM OH
o0anaer; O00BACHAT, YTO  TaKoe
LEHTpalbHasl MPOCKIHs TOYKH ((UTypBHI)
HAa TUIOCKOCTb.
96 JIByrpaHHbIi yrou VYIuIBl B IPOCTPAHCTBE. OOmpsicHATh, Kakasg Qurypa Has3biBaeTcs | Ne 166, 172
IBYTPAHHBIM YIJIOM M KaK OH M3MEpSAETCS;
JOKa3plBaTh, YTO BCE JIMHEHHBIE YTJIbI
IBYTPAaHHOTO yIJIa PaBHBI JAPYr JpPYTry;
OOBSICHATb, YTO TaKOE€ Yol MEeXIy
[IEPECEKAIOIIMMHACA  TUIOCKOCTAMH M B
KaKHMX IIpeJienax OH U3MEHSETCS.
97 [TocTtpoenne rpaduxoB | 25 Kacarenbnas K rpaduky | MccnenmoBate  QyHkmuioo ¢ momorisio | Ne31.9(1),30.28(r)
98 byHKIUH. Hezaens ¢byskuuu. ['eomerpuyeckuii ¥ | MPOU3BOAHOMN U CTPOUTH €€ rpaduk.
¢buznueckuit CMBICI
MIPOU3BOJAHOM.
99 IIpr3snak [Ipu3naku ®opMynupoBathk onpenenaeHue B3zauMHO | Nel71,173
100 | mepneHIuKYJISPHOCTU NEPIEHANKYJSIPHOCTH IIPSAMBIX U | MIEPIEHIUKYIISPHBIX ockoctei, | Nel87(6),190
JBYX IUIOCKOCTEM. IUIOCKOCTEl B mIpocTpaHcTBE. | GOPMYIMPOBATh U JOKA3bIBaTh TEOPEMY O
IIpssMOyTOJIBHBIN [Tapamnenenunen. CBoiicTBa | IpU3HaKe MEPHEHAMKYJIIPHOCTH  JIBYX
napauIeIIeuIe IPSIMOYTOJIBHOTO IJIOCKOCTEH; OOBSICHATB, KaKou
napajulesIenune a. napajuieJenumne Ha3bIBAETCS




OpSIMOYTOJbHBIM,  (opMylnupoBaTh U
JOKa3plBaThb  YTBEPXKIEHUS O  €ro
CBOICTBAX; pewarb 3aJjauu Ha
BBIUMCIICHME U JIOKa3aTeIbCTBO  C
HCII0JIb30BaHUEM TEeopeM 0
MEPIEeHIUKYIIPHOCTU TIPSIMBIX "

IUDIOCKOCTEH, a Takke 3aJadyd  Ha
IIOCTPOEHUE CEUYEHUN MpPSAMO YIOJIbHOTO
napajulejenunea Ha 4eprexe.

101 | [loctpoenue rpadukoB | 26 Kacarenbnas K rpaduky | UccnenoBate ¢yHkumuio ¢ mnomombio | 30.29(1)
GYHKITHIA. Heaens ¢bynkiun. ['eomeTpudeckuit U | MPOU3BOIHON U CTPOUTH €€ rpaduK.
102 | KonrpoibHast ~ padora buzmaeckuit CMBICIT 0e3 3aaHus
Nel0 1o TEME MIPOU3BOJAHOM.
«IIpumenenune
IIPOU3BOIHOM UL
WCCTIeIOBaHUN  (DyHKIIWI
HA  MOHOTOHHOCTb U
DKCTPEMYMBI».
103 | [loBTOpEHHE  BOIIPOCOB Vel B npoctpaHcTBe. | Pemars  3amaum Ha  BbluMcieHue U | Nel94,196
TEOPHH U pELICHHE 3a1a4 [Ipuznaku JI0Ka3aTeIbCTBO c HCIIOJIb30BAaHUEM
104 | KontpoabHasi  padora MEePIEHANKYJISIPHOCTHU MPSAMBIX U | TEOPEM O MEPIEHIUKYIIPHOCTU NPSIMBIX U | O€3 3aaHus
Ne8 o TEME « IJIOCKOCTEM B MPOCTPAHCTBE. | INIOCKOCTEH, a TakXke 3aJaud  Ha
IleprieH MKy ISPHOCTD [Tapamienenunen. CBolicTBa | IOCTPOEHUE CEYEHUH MPSAMO YIrOJIBHOIO
MPSMBIX U ITIOCKOCTEW IIPSIMOYTOJIBHOTO napajuiesienureia Ha YepTeske.
napajuleJenunesa.
105 | [Ipumenenue 27 [TonsTue o  HempepwiBHBIX | HaxomuTe HamOombmiee u  HamMeHblee | §32, Ne32.1-32.6(B)
106 | mpou3BOIHOI UL | Henens ¢bynkuusax. Toyku skcTpemyma | 3HaueHHs (yHKIMU Ha oTpeske. Haxomuts | Ne32.8(6),32.11(6),32.13(B),

OTBICKaHHMS HaWOOJIBIIIErO
W HaUMEHBIIIETO 3HAYCHUH
HETIpepbIBHOW  (PYHKIIUH
Ha MPOMEXKYTKE.

(MakcuMymMa ¥ MHUHHUMYMA).
HccnenoBanue  3i€MEHTapHBIX
(GYHKIMIA HA TOYKH SKCTPEMyMa,

HauOOoJbIlleE W  HaUMEHBIIIEE
3HAYEHUE c [IOMOILIBIO
MIPOU3BOJHOMN. ITocTpoenue

rpadukoB GYHKIHI C TOMOIIBIO
MTPOU3BOTHBIX. [TpumeneHue

HauOoNblIee M HAaWMEHBIIEE 3HAYCHUS
byHKIHN.

32.14(8),32.15(8)




IIPOU3BOJHOW TIpU  PELICHUU
3azad.
107 | 3auer No2 Vsl B mpocTtpaHcTBe. | Pemath  3agaum  Ha  BeIYMCIeHHe W | be3 3amaHus
[Ipusnaku JI0Ka3aTeNIbCTBO C  HCHOJIb30BaHUEM
MEPIEHIUKYISPHOCTHU MPSIMBIX U | TEOPEM O MEPIEHAUKYIISIPHOCTH MPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE. | INIOCKOCTEH, a  TakXkKe 3aJaud  Ha
[Tapamnenenunen. CBolicTBa | TIOCTPOEHUE CEYEHUN MPSAMO YTOJIBHOTO
MIPSIMOYTOJIBHOTO napajulesIenuIe1a Ha YEPTEKE.
napajuiesienumnena.
108 | IlonsTHe MHOrorpaHHuKH. OOmpsicHATh, Kakasg ¢urypa Ha3biBaeTcs | Ne 218,220
MHOTI'OI'paHHHKA. MHOTOI'PAaHHMKOM M KaK Ha3bIBAIOTCS €ro
[Tpusma. JJIEMEHTBHI, KaKou MHOT'OTpaHHUK
Ha3blBAETCSl  BBITYKJIBIM,  IPHUBOAUTH
IPUMEPbl MHOTOTPAaHHHUKOB; OOBSICHATH,
KaKoH MHOT'OI'PaHHHUK Ha3bIBAETCS
IIPU3MOM M KaK Ha3bIBAIOTCS €€ DJIEMEHTBI,
Kakasg [pu3Ma Has3blBaeTcsd  INPSIMOH,
HAKJIOHHOM, TPaBWJIBHOM, M300pakaTh
IpU3Mbl Ha PUCYHKE, pellaTh 3aJaud Ha
BBIYHCIICHUE u JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C IPU3MOM
109 | 3amaum Ha oTbICKaHuUE | 28 [Ipumenenne npousBogHOW mpu | Haxomute Hambonbiiee W Haummenbliee | Ne32.21,32.23
110 | HanbompIINX U | HeOena pELLICHUH 3a]1ay. 3HaueHus (PpyHKIMM Ha oTpe3ke. Haxomuts | No32.25
HAaUMEHBIINX 3HAYCHUU HauOoJpIIee M HAMMEHBIIEEe 3HAYCHUS
BEJIMYMH. GbyHKIMN. Haxonuts BTOPYIO
IIPOM3BOJHYI0 M YCKOpEHHE IIpolecca,
OIMCBIBAEMOI0 IpU MOMOLIM (HOPMYIIbI.
HccnenoBath (QyHKIMIO €  TIOMOIIBIO
IIPOM3BOJHOW M CTpPOUTH €€ TIpaduk.
[IpyuMeHATh NPOU3BOIHYIO IIPU PELIEHUU
reOMETPUUYECKUX, (U3UUECKUX U JPYrHx
3aj1a4.
111 | Ilpusma. [Tnomane MHoOTrOrpaHHHUKH. [Tpusma.. | OObsACHATh, Kakas ¢urypa HasbBaercs | Ne 226, 229(0)
112 | moBEpXHOCTH NPU3MBI. [IpaBmibHas npu3Ma. DIE€MEHThl | MHOTOTPAaHHUKOM M Kak Has3bIBalOTCs ero | Ne225,229(s),231




MIPU3MBL. Brruncnenue
AJIEMEHTOB IMPOCTPAHCTBEHHBIX
¢uryp (pebpa, auaroHanw,
YIJIBI).

Kakou
BBIITYKJIBIM,

JJIEMEHTBHI,
Ha3bIBAETCS
IPUMEPbl MHOTOI'PAaHHHUKOB; OOBSICHATH,
Kakoun MHOTOTpaHHUK Ha3bIBAETCS
IIPU3MOM M KaK Ha3bIBAIOTCA €€ JJIEMEHTHI,
Kakasi [pu3Ma Ha3bIBaeTCs  MPSAMOIi,
HAKJIOHHOM, TPaBWJIBHOM, M300pakaTh
IpU3Mbl Ha pPHUCYHKE, OOBACHATH, YTO
HA3bIBAETCS IIOLIA/IbIO MOIHOM (OOKOBOIN)
MOBEPXHOCTU MPU3MBI U  JIOKa3bIBATh
TeopemMy 0 IJIOLLAN 00KOBOI1
MOBEPXHOCTU TMPSIMOM NPU3MBI; pelIaTh
3aJ]a4y Ha BBIYMCIECHUE U J0Ka3aTeJIbCTBO,
CBSA3aHHBIE C IPU3MOU

MHOT'OI'paHHHUK
IIPUBOJUTH

113 | 3amaun Ha oTbICcKaHue | 29 [Ipumenenue npousBogHON mnpu | Haxonuts HamOonbiiee W HauMmeHbluee | 32.27
HauOOoIbIINX U | HeJens pelIeHny 3ajay. 3HaueHus pyHKuMU Ha oTpe3ke. Haxoauts
HaUMEHBIINX 3HAYCHUU [loHaTe 0  HENMpPEpBIBHBIX | HAMOOJbIIEE W HaMMEHbIIEE 3HAUCHHS
BEJIMYUH. ¢bynkiusax. Touku skcTpemMyMa | QYHKIHH. Haxoautsb BTOPYIO

(MakcuMyMa M MHMHHUMYMA). | IPOU3BOAHYI0 M YCKOpPEHHE Ipolecca,
WccnenoBanne  3leMEHTapHBIX | ONMUCHIBAEMOIO MPH MOMOUIM  (POPMYJIBL.
(GyHKUIMH HA TOYKH dKCTpemyMa, | MccnenoBate  (QYHKUMIO C  MOMOILBIO
HauOosblllee W HauMEHbIIee | MPOM3BOAHON M CTPOUTh €€ Tpaduk.
3HAYCHHE c nomouibto | [IpyMeHATh NMPOU3BOAHYIO IpPHU PELICHUU

114 | Konmponvnasa  paboma MPOU3BOAHOM. [TocTpoenue | reomeTpudeckux, (PU3NUECKUX W APYTUX | 0€3 3amaHus

115 | Mel2 1o TEME rpaduKoB GYHKIMN C TIOMOUIBIO | 33/1a4.

«[Ipumenenune MIPOU3BOIHBIX. [Ipumenenue
IIPON3BOJHON TSt MIPOU3BOJHOW TIpU  PELICHUH
OTBICKaHUSI HAMOOJIBIIIETO 3ajad.

u HAVMEHBIIIETO

3HAYCHUID.

116 | [lupamuna. IlpaBunbHas Muororpanauku.  [lupamuga. | OObACHATD, KaKou MHororpaHHuk | Ne241, 248, 251

nupamMuza. IIpaBunbHass  mupamMuMga U | Ha3bIBAaeTCs NUpaMUION u Kak
npaBwibHas npusma. Ilpsimas | Ha3pIBaroTCs eé AJIEMEHTBHI, 4TO
nipamMu/a. DNeMEeHTHI | HAa3bIBAETCS TIIOMIABI0 TTOTHON (OOKOBOHA)
IUPAMUJIBL. Bblunciienue | MOBEPXHOCTH  MHUPAMUIBL;  OOBSACHSITH,




9JICMCHTOB IMPOCTPAHCTBCHHBIX

Kakas nmupamMuia Ha3bIBaCTCs HpaBHHLHOﬁ,

¢uryp (pebpa, jAMaroHaid, | J10Ka3bIBaThb YTBEPXKIACHHUE O CBOMCTBAX €&
YTJIBL). O0KOBBIX pEOEp U OOKOBBIX TIpaHe Hu
TeOpeMy 0 TJIOIATA OOKOBO
MOBEPXHOCTH NMPaBUJIBHOW MUPAMUJIBI
117 | YceueHHas nupaMuja. 30 Mpuororpanauku.  Ilupamuna. | OOBACHATS, KaKoun MHOrorpaHHuk | Ne257,263
118 | [loBTOpeHue BOIPOCOB | HEAEIS [IpaBuibHass  nupaMujga | | Ha3bIBaeTCs YCEYEHHOM mupamMuIoi m kak | Ne304,305
TEOPHH U pelIeHue 3a1a4 npaBwibHasg mnpusMa. llpsmas | Ha3pIBatOTCST €€ DSJIEMEHTHI, J10Ka3bIBaTh
Ha BBIUHCIICHUE MUpaMHJIA. DJEMEHTHI | TEOPEMY 0 iouaan 60KoBOM
IJIOIIAAN  ITOBEPXHOCTHU MMUPAMUIBL. Brluucnenue | MOBEpXHOCTH  NPABWIBHOW  yCEUYEHHOMU
MUPAMUJIBL. JJIEMEHTOB IPOCTPAHCTBEHHBIX | MMPAMUIbI; pemarthb 3aJjauu Ha
¢uryp (pebpa, [AMaroHaiu, | BBIYUCICHUE 51 JI0Ka3aTeNbCTBO,
YTJIBI). CBSI3aHHBIE C THMpaMHMJIaMH, a TaKxke
3aJjaud Ha MMOCTPOCHHUE CEUEHUH MHUpaMuj
Ha YepTeke
119 | Cummerpus B JBwxenuss B mpoctpaHcTBe: | OOBSICHATh, Kakue TOYKM HaszbiBaroTcs | §3, 135,36
npoctpancTBe. [lonsTHE LIEHTpaJIbHas CUMMETpUS, | CHAMMETPUYHBIMU  OTHOCHTEIBHO TOYKHU
HPaBUIBHOTO CUMMETpHUs OTHOCUTEINBHO | (IPsAMOM, IUIOCKOCTH), YTO TakKoe LEHTP
MHOTOTpaHHHKa. IJIOCKOCTH. (OCh, TUIOCKOCTH) CHMMETPUHU (UTYDHI,
MIPUBOAUTH IPUMEPHI (PUTYp, 0018 Iat0IIHNX
JJIEMEHTaMH  CHUMMETPUM, a  TaKke
IPUMEPbl CUMMETPHUM B apXUTEKTYpE,
TEXHUKE, TPHUPOJE; OOBICHATh, KaKOH
MHOTOI'PaHHMK HAa3bIBAETCS IMPaBHIbHBIM,
J0Ka3plBaTh,  4TO  HE  CYIIECTBYET
NPaBUIBHOTO MHOTOTPAHHUKA, T'PaHAMHU
KOTOpOTO  fABJIAIOTCA  IPAaBWIBHBIE h-
YTOJIbHUKH IpH n > 6
120 | IloBTOpEHME. Tpuronomerpuueckue QyHkuuu | OnUCHIBaTH CBOWCTBA
Tpuronomerpuueckue y = C0s X, y = sin X, y = tgX . | TPUTOHOMETPHUUECKUX
byHKINT @yHKIMA y = CtgX . ¢ynkuuit. Ctpouts rpaduku GyHKIMNA Ha
OCHOBE TIpa(UKOB YETBIPEX OCHOBHBIX
TPUTOHOMETPUYECKUX (DYHKIHUH.
121 | IloBTOpEHME. 31 [Ipocretimue Pacnio3naBaTh TpUrOHOMETPUUYECKHE YpaB-
122 | TpuroHoMeTpUYECKue HEJENs TPUTOHOMETPUYECKHUE HEHUs Y HEPaBEHCTBA. Pemate




YpaBHEHUs YpaBHEHUS. Pemenue | Tpuronomerpudeckue YPaBHEHHS,
TPUTOHOMETPUUYECKUX CBOJISILUECS K anredpanvyeckum
YPaBHEHHUH. YPaBHEHUSM, B  4YaCTHOCTH  pellaTh
I'padmyeckue mMeToabl perieHus | OJHOPOIHBIE TPUTOHOMETPUYECKUE
YPaBHEHUI U HEPABEHCTB YpaBHEHUs NEPBOMl U BTOPOW CTENEHH, a
TaKKe  pelarb  TPUTOHOMETPUYECKHE
YPaBHEHUS, IPUMEHAS METOJ, Pa3IoKEHUs
HA MHOXUTEJIH.

123 | DneMeHTBl  CUMMETPUU JBwxeHuss B npocTpaHcTBe: | OOBSACHATh, Kakhe CYIIeCTBYIOT BuUabI | §3, n37
MIPAaBUJIbHBIX LEeHTpaIbHas CUMMETpHUS, | IPABUIBHBIX MHOTOTPAaHHUKOB M KaKUMU
MHOTOTPaHHHUKOB CUMMETpUs OTHOCHUTENIBHO | JIEMEHTaMU CUMMETPUH OHHU 00J1a/1al0T

IJIOCKOCTH.

124 | I[loBTOpEHHE  BOIIPOCOB MHororpansuku. Beruucinenue | Pemare 3agauM Ha BBIYMCIICHME M HA | 3a/1aHUE B TETpaau
TEOpUU U PEIICHUE 3a1a4 JJIEMEHTOB IIPOCTPAHCTBEHHBIX | I0KA3aTENbCTBO, CBA3aHHBIE c
1o TEME ¢uryp  (pebpa, aAMaroHaau, | MHOTOrpaHHUKaMHU
«MHOrorpaHHUKN YIJIbI).

125 | IloBTOpEHUE. 32 [Ipocreiimue Pacno3naBaTh TPUTOHOMETPUYECKUE ypaB- | TECT

126 | TpuroHomeTpuyeckue Henens TPUTOHOMETPUYECKHUE HEHUS Y HEpaBEHCTBA. Pemars
ypaBHEHUS YpaBHEHUSI. Pemenue | TpuronomeTpuueckue YpaBHEHUS,

TPUTOHOMETPUUYECKUX CBOJAILUECS K anreOpanyeckum

YpaBHEHHUH. YpaBHEHHUSAM, B  YacCTHOCTM  peliaTh

I'papuueckue MeToIbl pelIeHus | OJHOPOAHBIE TPUTOHOMETPUYECKUE

YPAaBHEHUHN U HEPABEHCTB yYpaBHEHUsI IIEPBOM M BTOPOM CTEIECHH, a
TAaKKE  pelarb  TPUTOHOMETPUYECKHE
YPaBHEHHUS, IPUMEHSSI METOJ| PA3JI0KEHUS
Ha MHOXUTEJIIN.

127 | [loBTOpEHHE  BOIIPOCOB MHuororpanauku. Berancnenue | Pemate 3agaun Ha BBIYMCIEHHME M Ha | 3a/laHue B TETPAaU
TEOpUU U pEIICHUE 3a/1a4 JJIEMEHTOB INPOCTPAHCTBEHHBIX | I0KA3aTENbCTBO, CBSA3aHHBIE c
o TEMeE ¢uryp  (pebpa, aAMaroHaau, | MHOTOTpaHHUKaMHU
«MHOrOrpaHHUKN» yTJIbI).

128 | KontpoabHasi pabora be3 3amanus
Nell o TeEMe
«MHOrorpaHHUKW.

129 | IloBTOpEHue. 33 OcHoBHoe Tpuronomerpuieckoe | [IpeoOpa3oBpIBaTh TPUTOHOMETPUUECKUE TECT

130 | IIpeoGpa3oBanue Heaels TOXKIECTBO M CIEACTBUA M3 | BRIPAXKEHHU HAa OCHOBE COOTHOUIEHHUI




TPUTOHOMCTPUICCKUX

BBIPAKECHU

131

3aver 3

132

IToBTOpEHMUE.
[TapannensHOCTD

IPSIMBIX M IUIOCKOCTEH.
[leprieHAMKYASIPHOCTH
MPSIMBIX U IIJIOCKOCTEH.

Hero.  DopMylibl  CIIOXKEHHUS
TPUTOHOMETPUYECKUX (YHKIIH,
(bopmybl IIPUBE/ICHNUS,
(hopMyJIbI IBOMHOTO apryMeHTa.

MEXIY TPUTOHOMETPUUECKUMU
(GYHKIUSMHU OJJTHOTO U TOTO € apryMEeHTa.

MHororpanHuku. Beruucinenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX
¢uryp (pebpa, auMaroHaiw,
YIJIBI).

Pemate 3agauu Ha BBIYMCICHHE M Ha
J0Ka3aTcIbCTBO, CBA3aHHBIC C
MHOT'OrpaHHUKaMH

bes 3amanusa

Bzaumnoe
NpsAMBIX U
MPOCTPAHCTBE.

pacroJioxeHue
IUIOCKOCTEH B

Pemarp 3amauMm  Ha  BBIYMCIEHHE U
JI0Ka3aTeJIbCTBO, CBSA3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM MPSAMBIX U TUNIOCKOCTEH.

TCCT

133
134

IToBTOpEHUE.
[TpousBoanas

34
Hezels

IIponsBosHas (GyHKIMU B TOUKE.
Kacarenbnas K rpaduxy
¢byukuun. ['eomerpuyeckuii u
¢buznueckuit CMBICT
MPOU3BOAHOM. [IpaBuna
mddepeHIrpoOBaHUsL.
HccnenoBanne  3JIeMEHTapHBIX
(GYHKIMH HA TOYKH SKCTPEMYMa,
HauOoJplllee W HaUMeEHbIlee
3HaYECHHE c IIOMOIIbIO
MPOU3BOAHOM. [Toctpoenue
rpaduKoB (QYHKIUN C TIOMOIIBIO
IIPOU3BOJIHBIX. [Tpumenenue
IIPOU3BOAHOM IIPpU  pELIEHUU
3ajau.

Hcnonb3oBaTe  mpaBWila  BBIYUCIIECHUS
npousBogHoW. Haxomute npou3BoaHBIE
CYMMBI, Pa3HOCTU M IPOU3BEICHUS JABYX
byHKINH; HaXOJUTb IIPOU3BOJHYIO
yacTHoro. HaxoauTe mNpou3BOJHBIE 3II€-
MEHTapHBIX (GyHKIMHA. Haxonuts
IIPOU3BOIHYIO CJIOXKHOM byHKLIMN.
Haxonuts MPOU3BOIHBIE byHKIHH,
ypaBHEHHUS KacaTeJIbHbIX rpaduka
¢bynkuuu. HaxoouTh TOYKM MUHUMyMa H
MaKkcUMyMa (GyHKLIUU. Haxonuts
IIPOMEXYTKH BO3pacTaHus U YOBbIBaHUSA
¢bynkuun.  Haxomute  HamOombliee |
HauMEHbILIEE 3HAYEHUS ¢byHKIMN.
HccnenoBath  (QyHKIHMIO € TOMOIIBIO
NPOM3BOJHOW M CTPOUTH €€ Tpaduk.
[IpuMeHATh NPOU3BOAHYIO IPU PELICHUU
rE€OMETPHUYECKUX, (U3UUECKUX U JPYTHX
3ajadu.

TECT

135
136

Pemenne
MHoTOrpaHHUKH.

3aJga4.

MHororpaHHuku. Beraucienue
JJIEMEHTOB  IPOCTPAHCTBEHHBIX
¢buryp  (pebpa, amaroHaiu,

Pemrats 3aJa4yd Ha BBIYUCICHHUC MW Ha
JOKa3aTCIbCTBO, CBs3aHHBIC C
MHOTI'OrpaHHUKaMH

3a7laHKe B TETpaIu




| yrobr).




'eomerpus
Kontponsnas pabora Nel

1°. OcHoraune AD Tpaneunu ABCD nexuT B NAOCKOCTH .
Yepes sepmnunsl B u C Tpaneuun nposeseHs NapaniensHsie
npAMbie, OePECEeKAINHe [JIOCKOCTh a B Toukax E u F
COOTBETCTBEHHO.

a) Kakopo BaauMHOe pacnonosenme npamsix EF u AB?

6) Yemy paBen yron Mexay npamsimua EF u AB, ecau
£ABC = 150°7 Orser obocuyitre.

2. lan npoCTPAHCTBEHHWIN weTsipexyroasHHK ABCD,
B Koropom auaroHanu AC u BD pasusl. CepefMHB! CTOPOH
8TOr0 YeThIPeXYroJbHHKA COeAHHEHb! NOCAENOBATENBHO OT-
pe3KkamMu.

a)’ BuinOJIHMTE PHCYHOK K 3ajave.

6) JlokasxuTe, YTO NOAYYEHHHN YeTHPEXYroAbHHMK —
pomG.

KonTponeHas pabora Ne2

1%, Ipamsie @ ¥ b NeXAT B NEPECEKAIOMMXCH MAOCKOCTAX
a u B. Moryr nu aTm npaMune OWTH: &) NAPANJETLHBIMH;
6) cxpemusapmumMuca? Caenalite DPHCYHOK AAR KaKAOrO
BO3MOMHOIO CAYYAH.

2% Yepea touky O, He AeXAIYI0 MEXAY MAPALIENbHL-
MH OJIOCKOCTAMH « M f, npoeeanenw npambie | U m. [Ipamas
! nepecexaer naockocTH o ¥ B B Toukax A, u A, cooTseTcT-
BeHHO, NpAMaA m — B Toukax B, v B,. Haftaure aauny or-
peaxa A,B,, ecan A, B,=15 cm, Omimwulm“u.

3. Haobpaaure Terpasap DABC u noctpofite ero ceuernue
NJIOCKOCTLIO, Npoxoasmedt gepes Touku M u N, ssasonime-
ca cepeausamMu peGep DC u BC, u Ttouky K, Taryw, 4ro
KeDA, AK:KD=1 w

Kontponsnas pabora Ne3

1. OcHoBaHHMEM NPAMOYTOALHOIO napannesienumnenn ciay-
KHT KBAJADAT, AMATOHANL NApainenenuness pasea 2V6 cm,
i ero HaMepeHHS OTHOCATCA kak 1:1:2. Haftaure:

a)° MaMepeHHMA nmapannenenunesa;

-~ 6)° cumyc yraa Memay AMATOHATLIO MADANAENeNHOesa

OCKOCTBIO €ro OCHOBAHHA.

2. Cropona ksaapara ABCD pasua a. Yepes cropony AD
TpoBefeHA MAOCKOCTh G HA PACCTORHEM < OT ToYKH B.

f’"rmr

e

2
. a)° Hakaure paccrosnue ot Touku C A0 MIOCKOCTH d.
~ 6)° Ilokaxure HA PHCYHKe JMHENHHN yrom ABYrpanRHOro
na BADM, Mea.
~ B) Haltaure cHEYC yria Memay NI0CKOCTBIO KBAAPATA M
OCKOCTHIO C.

Kontponenas pabota Ned

¢ 1°. Ocnopannem nupamuast DABC sapasercA NPaBHIbL-
BEI TpeyronsHHK ABC, ctopona xotoporo pasua a. Pe6po DA
epNeHAMKYJIAPHO K niaockoctu ABC, a naockocts D co-
eraBngeT ¢ niaockoctsio ABC yron 30°. Haitaure nnomans
KOBOH MOBEPXHOCTH MHPAMHALI.

2. OcuosanmeM npaMoro napannenenunesa ABCDA,B,C,D,
pBJsieTrcd poMbG ABCD, ctopoHa KOTOPOro paBHA @ H yroa
pasen 60°. Ilnockocrs AD,C, cocraBasieT ¢ NAOCKOCTBIO OC-
gopanun yroa 60°. Haligure: :
. a)° BeicoTy pomba;

6)” BRICOTY mapanierenumesna;

8)’ nnomans 60KOBOl MOBEPXHOCTH Napannenenumena;

. ') naomans NOBEPXHOCTH NapanjenenHnesa.



OTRETHI K KOUTPOIBHEM PadoTaM 0o reoMeTpHH
Kourponsian pabora Nal

1. a)ckpemmpammpecs. G) 30°,

Konrponsxan pabora Ne2

1%, Pue. 1.35, alb, a=V.
2° 9 om.
3. Ceuense — Tpanenus.

Konrponesan pabora Ne3

1. a) 2 e, 2 cM, 4 cM; 6) .ﬂH.
2. a) huh n) 30°,

Kourponeuan pabora Ned

L a%. 2. 8) 23%; 6) %; 5) 6a% 1) a*(6+13).



KOHTPOJIBHAA PABOTA M 1

Bapuant 1
1. Bagaer M YHAIAHHOE MpABRHA0 QYHEIH ¥ = f(x):
-x, ecan -2 = x = 0,
Jx -1, eenn x =0
o eemm 0 £ ¥ < 2,
x o+ 1, eenu x & 27

1) flxh = {

2) flx) = {

B cay4ae MOX0KHTEILHOTO OTBETA:

a) wafigure ofinacre onpegenesus QYHKIHK;

6) BeraucnuTe aHakwednd Qyaxnue B rouax 0, 1, 3, -1;
B) nocTpoime rpaduk QyHEDLHR;

r) HAfANTE OPOMEXYTEH MOHOTOHHOCTH QVHRINA,

2. Hecneayitre (pyHEDMD | = —f; + 4x% Ha HeTHOCTE.

3. Ha uncnosoil oKPYMHEOCTH B3ATH TOWHH M{%}, N{’f;]'- Haii-

OHTE BCe YHCAA !, KOTOPRIM HA JAHHOH OKDYMHOCTH COOTBET-
CTBYIOT TOUKH, NpHHaftexaniue gyre MN. Caenafime gepres.

4. BagaiiTe AHATUTHYECKH H mocTpoiiTe rpadmk dyvarmEn ¥ = fix),
v wotopoit E(f) = [1; +=<).

5. Hafigure dyuruno, oiparayo gyexgun p = 2 — o, 2 =0
IocTpoiite HA OfHOM HepTeme rpathUKEN 3THX BIaNMHO ofpaT-
HEIX YHKITNA,

6. MapectHo, yTo QyHEOHA ¥ = f(x) vouBaer Ha R. PemuTte Hepa-
sercTee fi|2x + 7)) = f(lx - 3]. .

KOHTPOJIBHAA PABOTA M 3
Bapuanr 1
1. He BuMOMAAA NOCTPOEHHSA, YCTAHOBHTE, TPHHALIENHT AN TPA-
ey dyurmmn y = —ctg (x + %} TOMKAL
a) M{0: —3);
&) P{%; 0}.
2. Hecnegyitre QVHKINKD HA YeTHOCTh!
&) ¥ = x"gin 3x;
6) y = |ctg x| + cos x;
B) Y = % - gin x.

3. Hecneayitre dyuknumio § = |ctg x| + cos ¥ HA DepHOHYHOCTE;
VEAKETe OCHOBHON IepHof, ecil OH CYIjecTBYeT,

4. Peunwre rpadumuecks ypapHeRHe —tg x = v_}ﬁ‘

KOHTPOJNBHAS PABOTA M 2

Bapuant 1
1. BuluHcaRTE:

a) sin 25;

6) tg o

B) cO8 % - ctg i:

r) tg 35 cos 38 + ctg (5 sin 3

o) sin 510° = sin 270° ctg 270°.

_ sin® ¢ .

2. VnpocTHTe BMPARERHE COS® ¢ T ot
3. Pemnte ypapHeHMe:

a) sint = %;

6) sin [% + 1} = —%,

ilhwmo,mngﬁ—rt}=—% n%{t{m
Haidinare:
a) cos [%-!}i
6) cos (T + 1).

5. PacnososuTe B DOPALKe BOAPACTAHMA CHEIVIOIIHE YHETA:
g=c0806; b=cosT; ¢ =5in6; d = sin4.

KOHTPOJIBHAA PABOTA M: 4
Bapuast 1
1. BruncnnTe:
a) 2 aresin ‘—\'gi - 12 arctg Jﬁ;
1 J3 )

ﬁ]ctg(mia-min? N

2. Peurnte ypasHeHMe:

a) 3sinx + Teosx - 3=0;
G)sin*x —cosx sinx =0,

3. Haifignre KODHEN YPABHEHHA 8in (2.r - %} = —%, MPRHAIEHE"

WHe TOIYHHTEPRATY (0; %}

5. Hoctpofite rpadwe dyEKINN, VEAIaRHOR B MyERTEe a) wan 6):
a}y:cm{x —%) +1;

6) y = 2sin 3 x.

i 3. —gin (3T -3, -
LPemmypamﬁuemn(ﬂ-rl{:c) sm(2 4.1:} 0.

6. Tpn KakoM 3HAYEHMH MAPAMETPA 8 HEDABEHCTHO
a - x* * |sin x|
HMeeT e HHCTReRHOe pemenne? HaligwTe sTo pelmeHHe.

5. Pemure ypasHeEne 38in®r ~ 4sinx cosx + Secos’x = 0.



EOHTPOJIBHAA PABOTA Mt 5
BapuasT 1

1. BaancanTe:
a) sin 15%;
§) cos BB cos 2° — sin BB" sin 27;
B) 8in 50° cos 57 — ecos 50° sin 5°.

cos 2o - sinfo

2. YnpocTETE BRDAMERHE 3 oFo oo ¢

tgdx — tgdx = 4.

3. Pemure vpanaenme T+igietgds

4, Hafinure kopay vpapsmeaus 2einy + sin 2x = eos x + 1, nopu-

2%,
HALNSMATIHE MONYHHTEDEATY [—?. n}-

5. Pemure yparHense sin 3x + sin 5z + 2 sin® % =1,

8. [oka:xure, a0 01a 10O0TO X COIPABSITHED HEDABEHCTRO
cos (8 = x) cos x < sin (8 — x) sin x.

EOHTPOJVIBHASA PABOTA N: 7
BapuasT 1
1. CocTaEsTe YPARHEHWE HACATENRHON K rpadHuy dvERIHK
y=sin{3x—%} B TOUKE ¥ = %
2. CocTaBbTe YPABHEHHS KACATENLHMK K rpadury QyEEDHN

y=x"+ x* - 2 B TOYKAX er0o NepeceYeHHA ¢ oobio abcmuce, Hali-
OHETE TOYKY NEPECOTeHMA ITHX KACATENLNLIX.

3. Heeneayitre dyarumo ¥ = x* — 2x* — 3 #5a MoRoTORAOCTE B
IKOTPEMYMEL H TOCTPORATE ee rpadHE.

4. Hafinure spauenye NADAMETDA &, NPH KOTOPOM HACATENLHAA K
rpagmry Gyaxoun y = a(l + sin 2x) B Touke ¢ abeupccol x = E
napanienkHEa GuccexTpHce NepBoll KoopaMHATHOH werBepTH.

REOHTPOJIBHAA PABOTA M: 6

Bapmast 1
1. Berupeawre 1, 5 1 100+ wienw nocnefoBaTe/sHOCTH, ECIH €8
2n -1

n-ft waen sagaercA oprayvaol x, = (—-1)° 3o’

2. IpegcTapbre GECKOHETHYHO NEPHONAMECKYED ASCATHYHYH Apobe
1,(18) 8 suge ofLkHOBEHHOH MpOGH.

3. Haiigure nponasogsyi QyHEIHH:
a) y=5x' = 2x7 + %-7:
6)y= 2Jx +%alnx—3tg:;
8) y = Jx(5x - B);
r]y:ﬁ.

4. Hafigure yraosol koasddumuent kacarensnod k rpadmey Qysi-
uuH iy = =3 8in 2x + 5cos 3x = T B Touwe ¢ aboomecol x, = %

5. Moxamorre, wro dyaxnma y = (2x + 3)" ya0BNeTHODAET CODTHO-
wenmo 3y = (2x + 3)° - E,

6. Hafigure apamenarens Gecrosewno yOmpawmedt reomerpHye-
CHOM NpOrpeccHy, ¥ KOTOPOH Kamawit wien B 6 pas Goasue
CYMMGI BOEX ©8 MOCIEIYHMITHE WIEHOB.

EKOHTPIBHAA PABOTA M 8 (2 uaca)

Bapuant 1
1. HalfiguTe HAMMEHEIOSE W HAHGOILIIE: SHAUEHHA QVHKITHN:
ajy= %‘%x*+ﬁx+ 10 sa orpease [0; 1];
ﬁ}y:emx—ﬁain:uampemm[—n; [1] 8
2. HafinuTe AHATOHATL NPAMOYTOABHAKA HAROGOIBINEH MIOMATH,

BOHCAHHON B OpAMOYTONLHEIR TPeYTONENHK ¢ KATeTAMH 18 oM
B 24 cM u BpMewmero ¢ HuM ofimui opaMos yroa.

x* - Bx, ecnm x < 0,
8. Hocxea dymemo Y = Lin roeeom 0 xsn

HA MOHOTOHHOCTE H SECTDEMYMEL.

4. TIpy KAKHY IHAYEHUAX TADAMETDA d YDARMEHHe %r’ —x-1=a

HMEET TDH KOpHAT



TemaTnueckmii nIaH.

Coneprxanue BocnurarensHble 3anaun Kon- | Kon
y4eOHOro BO TpO
npeaMera 4acoB | Jib
[ToBTOpEHME 3

kypca 10 knacca

I'naBa 6. Crenenu 15 1

Y KOpHH.

Crenennble

byHKIUNA

I'naBa 7. dbopMHUpOBaTh BaXKHEHUIIME MaTeMaTHYeCKHEe MojAenu s | 24 3
[TokazaTenbHas u OMMCAHUS U U3YYCHUS! pa3HOOOPA3HBIX PeabHbIX CUTyallul
Jorapudmuyecka C NOMOUIBK) YPAaBHEHUs, CaAMOCTOSATEIBHO CTAaBUTh HOBBIC

A (pyHKIIHN y4eOHbI€ LIeTU U 33/1a4u;

yIeIsITh 0c000€ BHUMAaHUE BOCIUTAHHUIO YyBCTB 3TUYECKHX
HOpM, HAaXOJYUBOCTb W AaKTUBHOCTh IPH PEHICHUU
MaTeMaTHYECKHUX 3a/1ay;

dopmMupoBaTH UHTEpPEC K YUYCHHIO, K IMPOLECCY IO3HAHUS,
NOHMMATh W UCIOJb30BaTh (DYHKIIMOHATHHBIC TOHSTHSI,
A3bIK (TEPMHUHBI, CUMBOJIMYECKHUE 0003HAYCHMUS), BBIICIATH
albTepHATUBHbBIE CHOCOOBI TOCTHXKEHHUS I1IeJId U BBIOMPATh
Hanbosee 3pPeKTUBHBIN CIIOCO0;

dbopmMupoBaTH YMEHHUS CO311aBaTh BAKHEUIIIYIO
MaT€MAaTHYECKyl0 MOJENb HJis ONUCAaHUsS IPOLECCOB U
ABJICHUI OKPY>KarOLIEr0 Mupa, MIPUMEHSITh
(YHKIMOHABHBIA S3BIK JIJISI OMMCAHUS W MCCIETOBAHUS
3aBUCUMOCTEH  MexAy  (U3MYECKUMH  BEJIMYHMHAMU,
IIOCTPOCHHUIO  JKM3HEHHBIX  IUIAHOB  BO  BPEMEHHOWU
IIEPCIEKTUBE;

dbopMupoBaTh ~ YMEHMSI  BBINOJHATH  MHOTOIIATOBBIE

npeoOpa3oBaHus BbIpaKEHUM, MPUMEHAS MIMPOKUI Habop
croco00B M TPUEMOB, TPU TUIAHUPOBAHUM JOCTHIKEHUS
Lene CaMOCTOSITENIbHO, TOJHO M aJEeKBAaTHO YYHUTHIBATH
YCIIOBHUS U CPEJICTBA UX TOCTHKEHHS,

dopMupoBaTH  YMEHHMS IOHUMaTb M  HCIHOJb30BaTh
MaTEMaTUYECKUE  CpPEACTBA  HArJSAHOCTU:  YEPTEXKH,
rpadukn, TaOMUIBI, AUarpaMMa, MPUMEHSATH IOyYeHHBIC
3HAHMS KaK Ha YPOKax, TaK U BO BHEYPOYHOU JEATEIBHOCTH;
IIPUBJICUEHUE BHUMAHMUS K HCII0JIb30BAHUIO
(GYHKIMOHAIBHBIX MPEICTAaBIECHUN U CBOMCTB (DYHKUMN AJIs
pelIeHus 3a7a4 U3 pa3IUYHbIX pa3/iejoB Kypca MaTeMaTHKH,
bu3UKN, XUMUU U JIP.;

¢dopMHUpOBaTH OTBETCTBEHHOE OTHOIICHHWE K OOY4YEHHIO,
FOTOBHOCTH K  CaMOpa3BUTHIO,  CaMOOOpPa30BAHUIO;
OCYHIECTBJIATh KOHCTATUPYIOIUIMA M IPEABOCXUIIAOIINN
KOHTPOJIb TI0 PE3YJIbTATy U MO CIIOCOOY IEHCTBUS;

AJJCKBATHO CaMOCTOATCIbHO OLCHMBATL IIPABUJIbHOCTD




BBIITOJIHCHUA HCﬁCTBHH 1 BHOCUTD HCO6XOI[I/IMBIC KOPPCKTUBELI B

HCIIOJIHEHUE, KaK B KOHIIC JIGfICTBI/IH, TaK U 110 X0y €ro

peaxmu3anuu.

I'naBa 8.
[TepBooOpasnas u
UHTErpa

dbopmMupoBaTh [IEJIOCTHOE MHUPOBO33pEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOILECTBEHHOM MPAKTUKU;

(bopMHUpPOBaTH YMEHUS ONpPEAEATh MOHATH, YCTaHABINBATh
NPUYNHHO-CIICAACTBEHHBIE  CBSI3W, CTPOUTH  JIOTUYECKOE
paccyxueHue, YMO3aKIIIOUeHHE (MHIYKTHBHOE,
JIeTyKTUBHOE U 110 aHAJIOTUH) U JeTaTh BHIBOJIBI;
dopMHUpOBaTH OTBETCTBEHHOE OTHOIICHHWE K OOYYECHHIO,
TOTOBHOCTH K CaMOpPa3BUTHIO W CamMo0Opa3oBaHHIO Ha
OCHOBE MOTHBAIIMH K O0YYECHHUIO U TIO3HAHUIO;

dopmMupoBaTH YMEHHE HCIHOJB30BaTh MPHOOPETEHHBIE
3HaHUS B IPAKTUYECKON ACATEIBHOCTH;

(GopMHUpOBaTH HMHTEPEC K M3YUCHHMIO TEMbl U JKEJIaHUE
OPUMEHSATh IPUOOPETEHHBIC 3HAHUS U YMEHUS;
dopmMupoBaTh MpPEACTaBICHUS 00 HAEIX U O METOAax
MaTeMaTUKA Kak 00 YHHBEPCATbHOM SI3BIKE HAyKd U
TEXHUKH;

¢dopMHUpoOBaTH  CIIOCOOHOCTH OCO3HAHHOTO BbIOOpa U
IIOCTPOCHHs JaNbHEHIIEH WHIWBUAYAJIBHONU TPAaCKTOPUH
pa3BuUBaTh HMHTEpPEC K W3YYCHUIO TEMBI, MOTHBHPOBATH
KeJlaHUe MPUMEHATh NPHOOPETEHHBIE 3HAHUA U YMEHHS,
dbopMupoBaTh yMeHHE pabOTaTh B KOJUICKTUBE U HAXOIUTH
COTJIACOBAHHBIC PEIICHUS;

dbopMUpoBaTh YMEHHE BUJETh MATEMAaTUUECKYIO 3a/1ayy B

KOHTEKCTE TPOOJIEMHON CUTYallud, B APYTUX AUCIHUILINHAX, B

OKPYXaOIIEH KU3HU

I'maBa 9.
OIEeMEHTBI
MaTeMaTHYECKOM
CTaTHCTHKH,
KOMOHMHATOPUKH U
TEOPHH
BEPOSITHOCTEH.

dbopmMupoBaTh CIOCOOHOCTH OCO3HAHHOTO BbIOOpa U
IIOCTPOEHUSI NTAIbHENILIEW UHANBUAYAJIBHOU TPACKTOPHUH;
dbopMUpOBaTh YMEHHE OCYIIECTBISTH KOHTPOJb CBOEH
JIEeATeTLHOCTHU B MPOIIECCE TOCTHXKEHUSI pe3yJibTarta;
dbopmupoBaTh yMeHHE (OpMyIHpOBaTH  COOCTBEHHOE
MHEHUE;

dbopMUpOBaTh YMEHUE BHJICTh MAaTEMAaTHYECKYIO 3ajiady B
KOHTEKCTE POOJIIEMHOMN CUTYalluU B OKPY KaIoIEeH )KU3HU;
dbopMupoBaTh yMEHHE TPEACTABIATH pe3yJbTaT CBOEH
NeSATeNbHOCTH;

dbopMUpOBaTH YMEHHE KOHTPOJUPOBATH MPOIECC CBOEH
MaTeMaTHYECKOU ESITEIbHOCTH;

dbopMUpoBaTh yMEHHE KOPPEKTUPOBATH CBOM JCUCTBHUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaAlLlUEH;

dbopmupoBaTh [IEJIOCTHOE MHUPOBO33PEHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
dbopMUpOBaTh YMEHHUS ONPENCNATh IOHATHS, CO3/1aBaTh
0000111eHHs], YCTaHABIMBATh aHAJIOTHH, KJIACCU(UIIUPOBATD.
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pas3BUBaTh TOTOBHOCTb K CaMOOOpa30BaHUIO U PEIICHHIO
TBOPUYECKHX 33]1a4;
(bopMHUpOBaTH YMEHHE COOTHOCUTH CBOU JIEUCTBUS C

IUIAHUPYEMBIMH PE3YJIbTaTaMH.

I'naga 10. dopmMupoBaTh NOHMMAaHWE ypaBHEHHs KakK BaxHenme | 17
VpaBHEHUS 1 MaTeMaTUYeCKOH MOJENH ISl  ONUCAaHWsS ¢ HW3y4YCHHs
HEpaBEHCTBA. pa3HO0Opa3HBIX peaTbHBIX CUTYAIIU;

CucTeMbl - BOCIIUTAHUE Yy YYAIIUXCS JOTMYECKOW KYJIbTYPHl MBIIUICHUS,

ypaBHEHH 1 CTPOTOCTH ¥ CTPOWHOCTH B YMO3AKITIOUCHHSX;

HEepABEHCTB. - YMETh UHTEPIIPETUPOBATH TIOJTYUYCHHBIH MPU PEIICHUU
ypaBHEHUsI, HEPABEHCTBA WJIM CUCTEMBI PE3yJIbTaT, OLICHUBATh
ero MpaBAo0no001e B KOHTEKCTE 3aJaHHOM PeaTbHOW CUTYaIUH
WIY IPUKIIAAHON 3a/1a4H.

I'naBa IV. » (opmupoBath [IEJIOCTHOE MUPOBO33peHue, | 13

[unuHap, KOHYC COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU

¥ 1ap. ¥ O0OIIECTBEHHOW MPaKTUKH;

e (opmMHpOBaTh YMEHHS OINPENENATh MOHITHS, YCTAaHABINBATb
NPUYUHHO-CIICACTBEHHBIE  CBSI3U, CTPOUTH  JIOTUYECKOE
paccyxueHue, YMO3aKIIIOUeHHE (MHIYKTHBHOE,
JIETyKTUBHOE U TI0 aHAJIOTUH) U JIeTIaTh BHIBOJIBI,

e (QopmMHpOBaTh OTBETCTBEHHOE OTHOIIEHHWE K OOYUYCHHIO,
TOTOBHOCTH K CaMOpPa3BUTHIO U CamMoOOpa3oBaHMUIO Ha
OCHOBE MOTHBAIIMH K O0YYCHHUIO U TIO3HAHUIO;

e (QopMHpOBaTh YMECHHE UCIOJIB30BATh MPHOOPETEHHBIC
3HAHUS B IPAKTUYECKON ACATEIHHOCTH;

e (QopMHpOBaTh HMHTEPEC K H3YYCHHIO TEMBl W IKEJaHHE
NPUMEHSTh PUOOPETEHHBIC 3HAHUS U YMCHUS;

e (QopmupoBaTh HpeACTaBIeHUS 00 HIEAX U O MeTojax
MaTeMaTUKA Kak 00 yHHBEPCATbHOM SI3BIKE HAyKH U
TEXHHKH;

e (opMHpOBaHHME MPOCTPAHCTBEHHBIX OTHOUICHUNH MEXKIY
00BEKTAMU;

e (opMupoBaTh CIOCOOHOCTH OCO3HAaHHOTO BBIOOpa W
MOCTPOSHUS JajbHEHWIICH WHIWBUIYATbHONH TpPaeKTOPUHU
pa3BUBaTh MHTEPEC K M3YyUYEHUIO TEMbI, MOTHBHUPOBATH
KeJlaHUe TMPHUMEHATh NPUOOPETEHHBIE 3HAHUA M YMEHHS,
dbopMupoBaTh YMEHHE PadOTaTh B KOJUIGKTHBE M HAXOIUThH
COTJIACOBAHHBIC PEIIICHUS;

dbopmMupoBaTH YMEHHE BUJETh MATEMAaTHUECKYTO 3a/1a49y B

KOHTEKCTE MPOOJIEMHON CUTYAIINH, B APYTUX JUCIHUILINHAX, B

OKPYXaIOUIEH KU3HU

I'naa V. O0bembl | ¢ (hOPMUPOBAHNE HE3ABUCUMOCTD CYXKICHUI; 15

TCI

o @dopMupOBaHHE YMEHHUS  YCTAHABIMBATH  NPUYMHHO-
CJICICTBEHHBIEC CBSI3M, CTPOUTH JIOTMYECKOE PACCYKICHUE,
yMO3aKIiOueHue (MHAYKTUBHOE, JEIyKTMBHOE H  TIO
AHAJIOTWHU) U JEJIaTh BHIBOJIBI;

e (opMupoBaHHE  YMEHHS  COOTHOCHUTh  TIOJYYCHHBIM




pE3yNbTAT C NOCTABIIEHHOM LIETIBIO;

e (opMupoBaHHE HWHTEpeca K HM3YyUYCHHUIO TEMbI U >KEJIaHHE
NPUMEHSITh MPUOOPETEHHBIC 3HAHUS U YMEHHUS;

e (dopMHUpOBaHME YMEHHUS OMNpPENETSATh MOHSITHS, CO3/1aBaTh

00001IEeH s, yCTaHaBIIUBAaTh aHaJIOTUH,
KJ1acCU(UIMPOBATD;

e (QopmupoBaHue yMmeHHs (HOPMYyIUPOBATH COOCTBEHHOE
MHEHHE;

e (opmMupoBaHHe TPOCTPAHCTBEHHBIX OTHOIICHUNA MEXKIY
00BEKTAMU,

e pa3BUTHE MOTHMBOB M HMHTEPECOB CBOEH IO3HABATEIHLHOM
NeSITETFHOCTH;

e BOCIHMTaHME CO3HATEJIBHOTO OTHOUIEHHS K Ipoleccy
NIO3HAHUS MUDA;
pa3BUBaTh HABBIKM CAMOCTOSITENIbHON pabOoThI, aHANIN3a CBOEH

paboThl, BOCIUTHIBATH POCCUIMCKYIO TPAKIaHCKYIO
UJICHTUYHOCTh, MATPUOTU3M, YBakeHHE K OTeuecTBY

I'maBa VI.
Bexkrops! B
IIPOCTPAHCTBE

I'maBa VII. Meton
KOOpPJIMHAT B
MIPOCTPAHCTBE.
JIBrKkeHusl.

e (dopMHpOBaHHE BaXHEHIICH MATEeMAaTHYECKONW MOMIEIH JUIS
OMMCAHUS U U3YYCHUS! pa3HOOOPA3HBIX PEabHbIX CUTyallul
C NOMOIIBI YPAaBHEHUS, CAMOCTOSITEIbHO CTaBUTh HOBBIE
y4eOHBI€ 1IN U 33/1a4U;

e (opmMupoBanue 0co0Oro BHHMMaHUS BOCIUTAHUIO YYBCTB
ATUYECKUX HOPM, HAXOAYMBOCTh M AKTHUBHOCTH TMpHU
pElIeHNU MaTeMaTUYECKUX 3a/ady;

e (dopMHpOBaHUE UHTEpECA K YUEHHUIO, K MPOIECCY TO3HAHMUS,
MOHUMAaTh W HCIOJIb30BaTh (YHKIIMOHAJIBHBIE TIOHSTHS,
S3bIK (TEPMUHBI, CUMBOJIMYECKHE OOO3HAUEHUS), BBIIEIATh
QTBTEPHATUBHBIC CIOCOOBI JTIOCTMIKECHUS IIENIM U BBIOUPATH
HaubOomee 3pPeKTUBHBIN CI0CO0;

e (dopMHpOBaHME  yMEHHS  ONEPUPOBATh  MOHATUSIMHU
r€OMETPUUYECKOT0 MECTa TOUEK B MPOCTPAHCTBE, YPABHEHUS
burypel B KOOPIAMHATHOM IPOCTPAHCTBE; BBIBOJHUTH W
UCIIOJIH30BaTh YPaBHEHUE INIOCKOCTH;

e (opmupoBaHue YMEHUS CO31aBaTh BAKHEUIIIYIO
MaT€MaTUYECKyl0 MOZECNb Il OIMCaHUs IPOLECCOB U
SABJICHUI OKPY>KAIOLIETO MHpa, MIPUMEHSITh

(GYHKIMOHANIBHBIN S3bIK JJII ONUCAHUS W HCCIEAOBAHUS
3aBUCUMOCTEH  MEXAy  (QHU3MYECKUMU  BEJIWYHMHAMU,
IIOCTPOCHHUIO  JKM3HEHHBIX  IUIAHOB  BO  BPEMEHHOWU
NIEPCIIEKTUBE;

e (QopMHpOBaHME YMEHHUS  BBIIOJHATH  MHOTIOILATOBbIE
npeoOpa3oBaHUs BBIPAKEHUH, MPUMEHSA HIHMPOKU HAOOp
Ccnoco0OB M TNPHUEMOB, NPHU IUIAHUPOBAHUHU JIOCTHIKEHMS
LEeJed CaMOCTOSITENIBHO, IIOJHO M aJeKBAaTHO YYUTHIBATH
YCJIOBUS Y CPELICTBA UX TOCTUKECHUS,

e (opMHpOBaHME yMEHHUS [OHUMATh M  HUCIOJIb30BaTh
MaT€MaTHYEeCKUEe  CpPEACTBAa  HAIISOHOCTH:  YEPTEKH,
rpaduky, TaOJUIBl, JUarpaMMa, MPUMEHSATh IOJyYEeHHBIE
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3HaHUA KaK Ha ypoKax, TaK U BO BHEYPOUYHOU JIEATEIIBHOCTH;
e (opMHpPOBaHME NPOCTPAHCTBEHHBIX OTHOIICHUH MEXIY

00BEKTaMU;
e (dopMHUpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K OOYYEHHIO,
TOTOBHOCTH K  CaMOPa3BUTHIO,  CaMOOOpPa30BaHHUIO;

OCYIIECTBJIATh KOHCTATUPYIOIIMHA ¢ MPEIBOCXUIIAKOIINAN
KOHTPOJIb 10 PE3yJIbTATy U MO CIOCO0y ACHCTBUS;
aJICKBaTHO CaMOCTOSITEJIbHO OLICHUBATH TPABUIIBHOCTh

BBITIOJTHEHUS JCUCTBUS U BHOCUTD HGO6XO,Z[I/IMI>16 KOPPCKTUBEI B
HCIIOJHCHUC, KaK B KOHIIC I[CﬁCTBPIiI, TaK U 110 Xoay €ro

peanuzaiun

HUrorosoe « (dopMupoBaTh yMEHHS OIPENENIATh IOHATHUS, CO3/1aBaTh | 9

IOBTOPEHUE 0000IIeHYS, yCTaHaBJINBATh aHAJIOTUH,
KJaccu(pumpoBaTh;

e (¢dopMHpPOBaTH YMEHHE BHJICTh MATEMAaTHYECKYIO 3a/iady B
KOHTEKCTE MPOOJIEeMHON CUTYyallMH B APYTUX AUCIMUILIMHAX,
B OKPY’KarOLIEH )KU3HU;

*  ONIEpPUPOBATH TOHATUSIMU CIIy4aitHOM1 BEJIMYMHBI,
pacnpeneseHusi BEpOSITHOCTEN CITyYalHOW BEJTMYUHBI;

*  HCHOJIb30BaTh COOTBETCTBYIOLIMN MaTEMATUYECKHUH armapar
JUISL aHAJIN3a U OLICHKHU CITyYalHbIX BEJINYWH;

e (opMupoBaTh ymMeHHE BUJETh MaTEMAaTHYECKYIO 3aJadyy B
KOHTEKCTE POOJIEMHON CUTYallud B OKPY KaloIEeH )KU3HU;

e (dopMHpPOBaTH YMEHHE OCYIIECTBISATH KOHTPOJIh CBOCH
JIEATENIBHOCTU B MPOLIECCE JOCTUKEHHS PE3YIIbTATA;

pa3BUBaTh TOTOBHOCTh K CaMOOOPa30BaHUIO U PEIICHUIO

TBOPYCCKHX 3a/la4, BOCIINTbIBATDH KyJII)Typy IIOBCACHU HA
YPOKe;

136

HarnponansHO - pernoHaibHbBI KOMIOHEHT COEpKaHUs 00pa30BaHUs pealn3yeTcs PU PEeLICHUN
3a/1a4 10 TeMe: «DJEMEHTbl MAaTeMaTH4YeCKOW CTaTUCTUKH, KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEN



Ka.]]eHIlapHO-TeMaTI/I‘leCKOG IVIAHUPOBAHHUE.

Ne HaumenoBanue TeMbl | Cpoku OcHOBHOE cojiepaHue 1o TeMaM | XapaKTepUCTHKa OCHOBHBIX BUJI0B | JlomaniHee 3ajaHue
ypo | ypoka U3y4YEeHU NESTeIbHOCTH  y4Y€HUKa (Ha  YpPOBHE
Ka s YUYCOHBIX JICHCTBUN)
1 [ToBTOpEHME. 1 negens | Tpuronomerpuueckue Pemate TpuroHomerpuueckue ypaBHEHUS, | 3aJaHUE B TETPaIU
TpuroHomerpuyeckue ypaBHEHUS CBOJSIINECS K anredpanvecKum
ypaBHEHUs YpaBHEHHUSAM, B  YacCTHOCTH  peularh
OJIHOPOJIHbIE TPUTOHOMETPUYECKHUE
YpaBHEHUSI TMEPBOM M BTOPOMl CTENEHH, a
TaKK€  pelaTtb  TPUTOHOMETPUYECKHUE
YpaBHEHHUS, IPUMEHSISI METOJ| PA3JI0KEHUS
Ha MHOYKHTEJIH.
2 [ToBTOpEHuMeE. [IpousBoaHasi. [Ipumenenus | [IpousBoaHble 3eMeHTapHbIX (YHKUUH. | 3aJaHue B TeTpaau
3 [IpousBonHas. IIPOU3BOJHON [TpaBuna nquddepeHurpoBaHusl.
[Ipumenenus Haxoautb npou3BoiHbIE CYMMBI, pa3HOCTH
IIPOU3BOHON Y TIPOU3BEICHUS ABYX (YHKIIMI; HAXOAUTh
MPOU3BOIHYO YacTHOTO. Haxonute
IPOU3BOJIHBIE 3JEMEHTAPHBIX (YHKIHUH.
Haxonuts MPOU3BOIHYIO CIIOKHOU
GyHKITIH. Haxoautb IIPOU3BOJHbBIE
byHKIHH, ypaBHEHHUS KacaTeabHbIX
rpaduka QyHKIHU.
4 [TonsiTne nunuHIpa. Tema  Bpamenusi:  uuauHAp. | OOBACHITH, YTO Takoe mumHApudeckas | §1, m.38. Ne322, 326(06),
OcHOBHBIE CBOMCTBAa MPAMOTO | MOBEPXHOCTh, €€ oOpasymomue U och, | 330
KpyroBOTO HWIMHIpPA. | KAKOE TeJI0 HAa3bIBAeTCs LMUIUHAPOM U Kak
N300pakeHue Tes BpallleHUs Ha | Ha3bIBAIOTCS €r0 3JIEMEHTHI, KaK MOyYUTh
wiockocTH. Ceyenus yununopa | TUITUHAP nyTéM BpaIleHUs
(napannenvHo u | MPSAMOYTOJBHUKA; U300pakaTh HUIUHIAD U
nepneHOUKyIapHo ocu), | ero ceyeHusl IUIOCKOCTbIO, MPOXOAsIIeH
Paseepmra yununopa. qyepes 0Cb, U IJIOCKOCTBIO,
NEPIEHANKYJSIPHOM K OCH.
5 [lonatne  kopHa n-i | 2 Henmensa | CreneHb ¢ JeiicTBUTenbHBIM | DopMmynupoBaTh — ompeneneHus  kopHs | §33, Ne33.5-33.9 (B,r),
6 CTENIEHU u3 MOKa3aTelieM, CBOMCTBA | cTeneHn 1, apudmermdeckoro kopHs | 33.11-33.13 (B,r)




EeMCTBUTEIILHOTO YKCIIa

DyHKIUU y='3/ X HX
CBOIiCTBa U TpaduKu

ITnomane
HWIHH]IpA

MMOBEPXHOCTHU

CTCIICHU.

CTCIICHU n. Brrancisars CTCIICHU C
pallOHAJIbHBIMU IMOKA3aTCIIIMHA

Ne33.14-33.18(5,1)

Crenennass QyHkuus u ee
CBOWCTBA U rpaduK.

Crpouts CXeMaTHU4ECKU rpaduk
CTENIEHHOM (YHKUMU B 3aBUCUMOCTH OT
MIPUHAJJIC)KHOCTU TOKa3aTelsi CTerneHu (B
AHAJIMTUYECKON 3allMCH paccMaTpUBacMoOn
GyHKIMHM) K OAHOMY U3 pacCMaTpUBaEMBbIX
YHUCIOBBIX MHOXXECTB (IIPU MOKAa3aTesx,
MPUHAUICKAIIMX ~ MHOXECTBY  LEJbIX
qucen, TMpU JHOOBIX  JCHCTBUTENBHBIX
MOKa3aTeNsiX) U NepedyucisiTh e€ CBOICTBa.
ITpuBoauTh IIPUMEPBI CTETIEHHBIX
¢byHKuil  (3aJaHHBIX € [IOMOIIBIO
¢dopmynsl unu rpaguka), 007aTaAIOMINX
3aJaHHBEIMA ~ CBOMCTBaMHU.  Pa3biacHATH
CMBICJI IEPEUYHUCIEHHBIX CBOWCTB.

§34, Ne 34.3(,r),
34.4(s,r), 34.5(6)

IImomane MMOBEPXHOCTH
MPSIMOTO KPYTOBOT'O LIUJIUHIPA.

OOBACHATD, YTO MPUHUMAETCA 32 IUIONIA]b
OOKOBOM  IMOBEPXHOCTH LWIMHApPA, U
BBIBOJIUTH  (OPMYJIBI JJII  BBIYUCIICHUS
OOKOBOM W  TOJHOM  TOBEPXHOCTEH
HWJIMHAPA; pelaTh 3a/1a4M Ha BBIYUCIICHUE
U J0Ka3aTeibCTBO, CBS3aHHBIC c
LHUAJIUHAPOM.

I1.39. Ne336, 339

dynkmun y=ix = ux
CBOWCTBA U rpaMKu

10
11

CaoiicTBa n-i

CTCIICHU

KOpHS

3 genens

Crenennas ¢QyHKIMS H  ee
CBOMCTBa U TpaduK.

AHanu3upoBaTh TOBeIeHUEe (QyHKIUN Ha
Pa3IMYHbBIX y4JacTKax obnactu
onpenencHus. [IpumeHsaTs cBOMCTBA KOPHS
N-¥ CTENCHH JJIsS BBIUMCIICHUS 3HAYCHUM U
peoOpa3oBaHUl YHCIIOBBIX BBIPAKEHUH,
coIepKaIIMX KOPHU N- CTENEHU.

Ne34.6, 34.8-34.10 (B,1),
34.12,34.16(B), 34.17(0),
34.18(B,r), 34.19(8,r),
34.20(s,r), 34.21(0)

NEUCTBUTENbHBIM
CBOMCTBA

Crenenp ¢
MOKa3aTeJIeM,
CTEIEHM.

@opMynMpOBaTh  ONPEIEICHUS  KOPHS
CTENIEHH 71, apU(YMETHUECKOro KOpHS
creneHu n. IIpumensaTs cBolcTBa KOpHEHR
opu  1peoOpa3oBaHUM  YHMCIOBBIX U
OYKBEHHBIX  BBIPOKCHUH.  BBIMOTHATH
peoOpa3oBaHus UPPaLMOHAIBHBIX

§35, Ne35.1-
35.6(8,1),35.10(B,1),
35.11-35.13(B,r)

Ne35.15, 35.16(8,r), 35.18,
35.20(8,r), 35.21-
35.24(s,r), 35.25(0),




BBIpAKCHU. 35.26(s,r), 35.29
12 [momanes 1mMOBEPXHOCTH IImomane noBepxHOCTH | OOBIICHSTH, UTO MpUHUMaeTcs 3a riomanb | Ne340, 344
TUATUHAPA MPSIMOTO KPyrOBOrO LIMJIMHAPA. | OOKOBOM  MOBEPXHOCTH LMIMHApA, U
BBIBOJUTH (OPMYJBI AJII BBIYUCIICHUS
OOKOBOII W  TMOJHOM  IOBEpPXHOCTEU
UWJIMHAPA; pelaTh 3a/1a4d Ha BbIYUCICHUE
U JI0Ka3aTeJbCTBO, CBSI3aHHbBIE c
LHAJIUHAPOM.
13 [Ipeo6paszoBanue Crenenp c¢ geiictBurenbHbIM | DopMmynupoBaTh — ompeaeneHus:  KopHs | Ne36.2-36.11(B,r)
14 BBIPAYKEHUH, IIOKa3aTeNeM, CBOWCTBA | cTeneHH 1, apupmeTnyeckoro KopHsa | Ne36.12-36.20(B,r)
15 COJIepKAIIMX PaJUKAIIbI CTEIICHHU. crenieHu n. Ilpumensarts cBoiictBa kopHel | Ne 36.21(0), 36.22,
npu  npeoOpa3oBaHUM  YHUCIOBBIX U | 36.29(B,r)
OYKBEHHBIX  BBIpaXEHHMH.  BbINonHATH
npeoOpa3oBaHuUs HppaIMOHATILHBIX
BBIPAKECHUI.
16 ITonsTHE KOHYCA. Tema BpallCHUS: KoHyC. | OOBsICHATB, YTO Takoe KoHudeckas | §2, m. 40. Ne347(06),
OCHOBHBIE CBOWCTBa TMPSIMOTO | MIOBEPXHOCTH, €€ oOpasyromue, BepmuHa u | 350(B), 353(6), 354(B)
KpyTroBOI'O KOHYCa. | OCb, KakO€ TE€JO Ha3bIBAETCSI KOHYCOM H
N300paxkenne Ten BpallleHUs Ha | KAK HA3bIBAIOTCS €ro 3JEMEHTHI, Kak
mwiockoctl. Ceyvenus KoHyca | IOXYYUTb  KOHYC  NIYTEM  BpALLEHUS
(napannenvbHoe  OCHOBAHUIO U | IPSIMOYTOJIBHOTO TPeyrojbHHKa,
npoxooaujee uepe3 6epwiuHy. | U300paxkaTb KOHYC U €ro CeYeHHA
Paszeepmra xonyca. IUIOCKOCTBIO, MPOXOASIIEH uepe3 Ooch, U
MJIOCKOCTHI0, NEPIEHAUKYJIIPHON K OCH.
17 KonTpoabnass pabdora | S Henens | CteneHb ¢ AedcTBUTENbHBIM | [IpuMeHsTh cBoOMCTBa KOpHS n-il ctenenu | be3 3aganus
Ne 1 1no TEeMe: MOKa3aTelIeM, CBOMCTBA | IJIA BBIYHCJICHUS 3HAYCHHH Hu
"CreneHu u KOpHu'" CTCIICHH. npeoOpa3oBaHU YWCIOBBIX BBIPAKCHUH,
COAEPKAIMX KOPHU N- CTENEHHU.
18 O0001IeHe TOHATHS O Crenenb ¢ jAelcTBUTENBbHBIM | [IpuMeHsTH CBOMCTBA CTEIEHU c | §37, Ne37.2, 37.3-
19 1O0Ka3aTelle CTEIeHH MIOKa3aTeseM, CBOIICTBaA | pallMOHATILHBIM MOKa3aTesneM npu | 37.7(8,r), 37.8-37.12(8,1),
CTCTICHHU. npeoOpa3oBaHUM YUCIIOBBIX M OyKBeHHBIX | Ne37.14-37.24(B,r)
BBIPAKCHUM.
20 [momanes moOBEpXHOCTH IImomane noBepxHOCTH | OOBSICHATDH, YTO MpUHUMaeTcs 3a twiomans | [1.41. Ne362, 365
KOHyca MPSIMOTO KPyTOBOT'O KOHYCA. OOKOBOW  TOBEpPXHOCTH  KOHyca, U

BBIBOAUTDH (I)OpMyJIBI JJIA  BBIYMCJIICHUSA




IUIOIaAe OOKOBOM u IIOJIHOM

MOBEPXHOCTEH KOHYCA.

21
22
23

CrenenHble pyHKINHU, UX
CBOWCTBA U IrpauKu

6 Hemens

Crenennass QyHkuus u ee
CBOWCTBaA U rpadux.
IIpeobpazosanus epaghuxos
GyHryu: cosue 80011b
KOOPOUHAMHbBIX ocell,
pacmsdcenue U cocamue,
ompaoicenue OMHOCUMENbHO
KOOPOUHAMHBIX ocell.

I'paguueckue memoowt peuterus
VPasHeHUll U HEPABEHCMS.

[lo rpadukam creneHHbIX (QyHKUUN (B
3aBUCUMOCTH OT TIOKa3aTess CTEeHH)
OINUCHIBaTh MX CBOWCTBAa (MOHOTOHHOCTb,
OrpPaHUYEHHOCTh, YETHOCTh, HEYETHOCTD).

Crpouts CXeMaTU4ECKU rpaduk
CTEIICHHOMN
byHKIUU B 3aBUCUMOCTHU oT

NPUHAAICKHOCTH TOKa3aTessl CTeNneHu (B
AHAJIMTUYECKON 3aIUCH paccMaTpUBacMon
(GYHKIMHN) K OTHOMY U3 pacCMaTPUBAEMBbIX
YHCJIOBBIX MHOXECTB (IIPH IOKa3aTessx,
NPUHAAISKAIIUX ~ MHOXKECTBY  LIEJBIX
quces, IMpH JIIOObIX JIEHCTBUTENBHBIX
NOKa3aTessix) U MepeyrcisaTh e€ CBOMCTRA.
[TpuBoUTH pUMEPHI CTETICHHBIX
¢byHKUMH  (3a7aHHBIX ~C  TIOMOIIBIO
dbopmynel wim rpaduka), 00JaTAIOMUX
3aJJaHHBIMM ~ CBOWCTBaMH.  Pa3bsCHATH
CMBICT MIEPEYUCIIEHHBIX CBOICTB.
AHanu3upoBaTh IMoOBeneHHE (YHKIMN Ha
Pa3ITUYHBIX y4acTKax obnactu
OIIpE/IETICHMUSL. Pacnio3naBath
paBHOCUJIbHBIE peoOpa3oBaHus,
npeoOpa3oBaHus, MIPUBOAALINE K
YpPaBHEHUIO - CleACTBHIO. Pacmno3HaBath
rpadMKyd U CTPOUTH I'paUKU CTETIEHHBIX
GyHKIMH, UCHOab3ysT IpadonoCTPOUTENH,
u3yyaTb CBOMcTBa (QyHKIMA 1O HX
rpadukaM. BpInonaHATs HpeoOpa3oBaHus
rpauKoB CTETIEHHBIX byHKUMI:
napajuleNibHBIM MepeHoc. 3HaTh CBOICTBa
CTENEHHBIX (PYHKUUH U yMETh MPUMEHSThH
UX 0OpU PpPEUIeHHHM NPaKTHYECKHUX 3ajad.

§38, Ne38.1(B,r),38.5,38.6-
38.8(B,r),
Ne38.10,38.13(B),38.15(B),
38.16(0)

Ne38.21, 38.22-38.31(0)




Hcnonp3oBaTh NprOOpETEHHbIE 3HAHUS U
YMEHMS B NPAKTHUYECKOH NEATENBHOCTH U
MIOBCEIHEBHON >KM3HU JJIsl BBINOJIHEHUSA
pacuetoB 10 (GopMysIaM, COCTaBJIECHUS
dbopMys,  BBIpRKAOMMX  3aBUCUMOCTH
MEXIY peaIbHBIMU BEJIMYNHAMU.
[TpuMeHsTH CBOICTBA CTETIEHHON (DYHKIIUU
P  pEUIeHHH  MNPUKIAJHBIX  3a1ad.
[IpyuMeHsITh NMPOU3BOAHYIO MpPH PEILICHUU
3ajad.

24 VY cedeHHbI KOHYC Tena BpallleHUs: KoHyC. | OOBsICHATb, Kakoe Teno HasbiBaercs | m.42. 367,370
OcHOBHbBIE CBOMCTBa IIPSIMOIO | YCEYEHHBIM KOHYCOM M KaK €ro MOJIy4YHUTb
KpyroBOTro KOHYycCa. | MyTEéM BpallleHus IPSIMOYTOJIbHOM
N300paskeHue Tes BpallleHUsl Ha | Tpamleluuu, BBIBOAUTH  (opMyidy Ui
ILJIOCKOCTH. ITmomans | BEIYUCIIEHUS IO A U OOKOBOH
MIOBEPXHOCTHU IIPSIMOTO | IIOBEPXHOCTH YCEUEHHOIO KOHYCA; pelaTh
KpyroBOT'o KOHYCAa. | 3aJla4i Ha BBIYMCIIEHUE U J0Ka3aTeJIbCTBO,
Ilpeocmasnenue 06 yceueHHOM | CBA3aHHBIE C KOHYCOM M YCCUEHHBIM
KOHYyce, ceyeHus KOHYCa | KOHYCOM.
(napannenbHoe OCHOBAHUIO U
npoxoosaujee  uepe3  BEPUIUHY.
Passepmra konyca.
25 [TokazarenbHas 7 venens | [loxazarenpHas ¢yHkuus u ee | [lo rpaduxy mnokazarenbHoM (yHkuuu | §39, Ne39.1-39.3(s,r),
26 (GyHKIUS, ee CBOWCTBA H CBOICTBa U TpaduK. onuchIBaTh €€ cBOWCTBa (MOHOTOHHOCTb, | 39.4-39.10(B)
27 rpaduk orpannyeHHocTh). [lpuBonute mnpumepst | Ne39.12-39.13(B,r),

nokaszateiabHON (QYyHKUMU (3aaHHOH C
noMmouiplo  GopMynsl  UIM  rpaduka),
obnajaromeil  3aJlaHHBIMH  CBOMCTBaMHU.
Pa3bicHATD  CMBICI  TEPEUMCIICHHBIX
CBOMCTB.  AHaJM3UpOBaThb  IOBEACHUE
GyHKIMI  Ha  pasNMYHBIX  ydacTKax
obmact  omnpezaeneHus. PacmosHaBaTh
rpaduku " CTPOUTH rpadux
[IOKa3aTeIbHON byHKIMM, U3y4aTb
cBoiicTBa (yHKIMU 1o rpadukam Pemath

39.19(6),
Ne39.20-39.25(s,r),
39.27,39.29-39.31(6),
39.37, 39.40-39.41(s)




IIPOCTEUINE NTOKA3ATEIIbHBIC YPABHEHUS

28 Cdepa u map Tena Bpamenus: chepa u map. | DopmynupoBars onpeneneHus chepsl u | §3, m.43. Ne373, 376
N300paxenue Ten BpallleHUs Ha | I1apa, UX LIEHTpa, paauyca, TuaMeTpa.
IJIOCKOCTH.
29 [TokaszaTenbHbIe 8 Henens | [Ipocreiimme  mokasatenbHble | Pemarts ITOKa3aTeJIbHbIE ypaBHeHus | §40, Ne40.1-40.9(s,r),
30 ypaBHEHUS u YpaBHEHMS W  HEpPaBEHCTBA. | METOJAaMHU Da3NioKeHUs Ha MHoxuTenu, | Ne 40.10-40.17(6),
31 HEpPaBEHCTBA Cucmemvl NnoKazamenbHulX | CIOCOOOM  3aMeHbl  Hem3BecTHOro, ¢ | Ne40.19-40.24(6), 40.28-
VPAGHEHUII. Cucmemul | ucionb30BaHueM  cBodcTB  ¢yHkmmw, | 40.29(8), 40.30-40.49(6)
NOKA3amenbHbIX HepaBeHC M. pemate  ypaBHEHHs, CBOJAILIMECS K
KBa/ipaTHbIM. POPMYIMPOBATH TMIIOTE3BI O
KOJINYECTBE KOpHEHN YpaBHEHUH,
COJIep KALINX MMOKAa3aTeIbHYI0 (QYHKIHUIO, U
IIPOBEPSITH UX.
32 B3aumnoe Tena Bpamenus: chepa u map. | MccnenoBate B3auMHOe pacronokenue | m.44. Ne381, 383
pacrioyioxenue chepsl U N3o0pakenue Ten BpaiieHus: Ha | cepbl U TIOCKOCTH.
IIJI0CKOCTH miockocTH. Cevenus wiapa.
33 Kontpoabnasi padora | 9 Henens | [Ipocrefimmme  mokasarenbHble | Pacmo3HaBaTh rpaduku u ctpouts rpaduk | bes 3amanus
N 2 no  TeMme: YpaBHEHUS U  HEpaBEHCTBA. | I0KA3aTEJIbHOU byHKIMH, U3y4atb
"Iloka3aTejibHast [TokazatenpHas (yHKIMS W ee | cBoiicTBa (yHKIMH 1o rpadukam. Pemars
¢pynkuusa" CBOWCTBA U TpaduK. [IOKA3aTeNIbHbIE  ypPaBHEHUS  METOJaMU
pa3joXKeHUsT Ha MHOXHUTENH, CIIOCOOOM
3aMEHbl HEU3BECTHOI'O, C UCII0JIb30BAHUEM
CBOMCTB (PyHKLHH, pemarb ypaBHEHUS,
CBOJSIIMECS K KBaJIPATHBIM.
34 [TonsTue norapudpma Jlorapudm uucna, cBomcTBa | [IpumensaTs onpenenenue morapudma mpu | §41, No41.3-41.9(B,r)
aorapudma. JlecaTuunslii | mpeoOpa3oBaHUU YUCIIOBBIX U OYKBEHHBIX
nmorapudm. Yucno e. | BeIpakeHuil. Brimonuate npeoOpa3zoBaHus
Hamypanvnuiii noeapughm. | morapupMUICCKUX BBIPKECHUH.
[IpeobpazoBanue
JOrapu(MUUYECKIX BBIPAKEHHH.
35 Oyukmus y = log.x, ee Jlorapudpmuueckass ¢ynkuus u | Ilo rpaduxy norapudpmudeckoit pynkuum | §42, Ned2.6(s,r), 42.7-
CBOWCTBA M TpapuK ee CBoicTBa U rpauk. ONHUCHIBaTh €€ CBOICTBa (MOHOTOHHOCTH, | 42.13(B)

OTpaHUYEHHOCTh). [IpUBOIUTH TPUMEPHI
norapupmudeckod QyHKIHK (3aaHHOU C
nmoMoIb  GopMyabl WM Trpaduka),




36

KacarenpHass INIOCKOCTE
K chepe

3aJaHHBIMU  CBOMCTBAaMHU.
Pa3bsCHATH  CMBICH  HEPEUUCIEHHBIX
CBOWCTB.  AHaIM3UpPOBATh  IOBEICHUE
GyHKUMH  HAa  pa3NMYHBIX  y4acTKax
obmacti  ompeneneHus.  Pacmo3HaBaTh
rpaduku u CTPOHTH rpaduk
norapupmudeckod  QYHKIWH, H3YyYaTh
cBoMcTBa (yHKUUU O rpadukam. PemaTsb
pocTenime norapummugeckue
ypaBHEHMsI, HEPABEHCTBA U X CHCTEMBI.

o0amaromnei

Tema Bpamenus: cepa u map.
N300paxkenne Ten BpalleHUs Ha
TUTOCKOCTH.

PopMyIMpoOBaTH OIIPE/ICIICHUE
KacaTeIbHOM  IUIOCKOCTHM K cdepe,
dhopMynUpOBaTh M TOKA3bIBATh TEOPEMBI O
CBOMCTBE M IIPU3HAKE  KacaTeIbHON
IUIOCKOCTH.

11.45. Ne385, 387

37

Oynkius y = log.x, ee
cBOiicTBa U rpaduk

38
39

CgoiicTBa sorapumMoB

10
Heaelst

Jlorapudmuueckast (QyHKIUS U
ee CBOMCTBA U rpaduK.

ITo rpaduxy norapudpmuyeckoit GyHKIUU
OIMUCHIBATh €€ CBOWCTBA (MOHOTOHHOCTH,
OrpaHUYEHHOCTH). [IpUBOIUTH TpPUMEPHI
norapudmuueckoil GyHKIUHN (3a1aHHOM C
NoMOIBI0  GopMynbl  WiIu  rpaduka),
oOyamaroniei  3aJaHHBIMA  CBOMCTBAMM.
Pa3bsCHATD ~ CMBICH ~ THEPEUHUCIEHHBIX
CBOWCTB.  AHaIM3UpOBAThH  IOBE/ICHUE
GyHKUIMH  Ha  pa3NIMYHBIX  Yy4YacTKax
obmactn  ompeneneHus.  Pacmo3HaBath
rpaduKu u CTPOMTH rpapuk
norapumuueckoil  QYHKIUHM, HU3y4aTb
cBoMcTBa (yHKUMH 1O rpadukam. Pematsb
IpocTenine norapudpmuyeckue
ypaBHEHHUs, HEPAaBEHCTBA U UX CUCTEMBI.

Ned2.14-42.18(s)

YHucia, CBOMCTBA
JlecsTUUHbBIM
Yucno e.
noeapughm.

Jlorapudm
aorapudma.
sorapudm.
Hamypanvnwiii
[TpeobpazoBanne

[TpumensaTs onpeaeneHue sorapudpma u
CBOICTBa JorapugpmMoB npu
npeoOpa3oBaHUM YHUCIIOBBIX M OYKBEHHBIX
BbIpakeHUi. BrimonusaTs npeoOpa3oBaHus
JIOrapu(pMHUUECKUX BbIPAKEHUI.

§43,

Ned3.1-

43 .4(8,r),43.5-43.8(6),

43.9-43.18(B,r)
Ne43.19-29(s,r),
43.39(B,r)

43.33-




Jorapu()MHIECKUX BBIPAKECHUH.

40 [Tnomans chepsr Tena Bpamenus: cdepa u map. OOBACHATD, YTO IPUHUMAETCS 32 IIomanb | m.46. Ne390, 393
N300paxenue Ten BpalleHUst HA | cpepbl M KaKk OHa BBIPAXKACTCS uepe3
mwiockocTH. [Inomans panuyc cdepsl.
MIOBEPXHOCTH HIapa.

41 Jlorapudmuyeckue 11 Jlorapudmuyeckre ypaBHeHus. | Pemats  norapudgmuueckue ypaBHeHHs | §44, Ned4.18(B,r)

42 ypaBHEHUS Helens Cucmemvl nocapugpmuyeckux u | pa3auaHbiMu Metogamu. DopmynupoBath | Ned4.9-44.17(B)

43 VPAGHEHUII. TUMOTE3bl O  KonuyecTBe  KopHei | Nod44.18-44.22(0)

YpaBHEHUH, COJIepKAIINX
JOrapupMHUUECKYIO ¢byHKIHIO, u
MIPOBEPSITH HX.

44 Pemienue 3agau mno teme Tena  Bpamenusi:  uuwiauHAp, | Pemars mnpocteie 3amauu, B KOTOphIX | Ne358, 366
«lunuHOp, KOHYC WU KOHYC, chepa u map. | QUrypupyoT KOMOWHAIIUN
miap» N300pakeHne Tes BpallleHUs Ha | MHOTOTPAHHUKOB H TEJ BPALLICHUS.

MJIOCKOCTH.

IIpocmetiwue KOMOUHAyuu
MHO202PAHHUKO8 u mein
spaueHust mexicoy coboll.

45 KonTpoabnass pabora | 12 Jlorapudmuueckre ypaBHeHus. | Pemath  norapudmudeckue ypaBHeHus | bes 3amanus
Ne3 no Teme: | Heslems Cucmembl n02apupmuyeckux u | pa3In4HbBIMH MeToaaMu. DPOpMyIHPOBATH
"Jlorapupmudeckue VPaBHEHUI. TUIIOTE3bI 0 KOJINYECTBE KOpHEH
ypaBHeHus" YpaBHEHUH, coAEpKAIIMNX

JoTapu(PMHIECKYO (dhyHKIHIO, u

MIPOBEPSITH HX.
46 Jlorapudmuueckue Jlorapudmuueckue Pemate norapudpmuueckue HepaBeHCTBA U | §45, Ned5.1-45.7(r)
47 HEPABEHCTBA. HEpPaBEHCTBA. Cucmemwi, | ux  cucrembl. [Ipumensars  cBoiicTBa | No45.8-45.13(T)

Joeapugmuyeckux HepageHcms. | MOKazaTedbHOW U JorapuMHUYEcKO

GYHKIIUM  TIPH PEIICHUM  TPHUKIIATHBIX

3ajad. BoinonusaTe npocreiiime

npeoOpazoBaHus JOTapUPMHIECKIX

BBIPKEHUI C HCIOIb30BAaHHEM CBOWCTB

nmorapudmoB, ¢ ToMmombiO  Gopmyrn

nepexoa.

48 Pemenne 3agau 1mo teme Tema  Bpamenusi:  uwiauHAp, | Pemate mpocteie 3amauu, B KOTOphIX | Ne396, 411, 438
«lunuHap, KOHYC H KOHYC, ctepa u map. | Gurypupyror KOMOMHAINH




map» N300pakeHne Ten BpalleHUs Ha | MHOTOTPAHHUKOB U TEJI BPAILICHHUS.
TJIOCKOCTH.
Ilpocmeriwue KOMOUHayuu
MHO202PAHHUKO8 u men
spaweHust Mmexicoy coooll.
49 Jlorapudgmuueckue 13 Jlorapudmuueckue Pemate snorapudpmuueckue HepaBeHcTBa U | No45.14- 45.18(B)
HEpaBEeHCTBA. Hezaens HEpaBEHCTBA. Cucmemwvr | ux  cucrembl. [IpumeHsTb  cBolicTBa
noeapugpmuyeckux  Cucmemsl, | IOKA3aTeIbHOW U JOrapuMHUUYECKOM
Jo2apugmuyeckux Hepasencms. | PyHKIMM TpU  PEHICHUH HPUKIATHBIX
3a1ay. BrinonssTh MPOCTEULINE
npeobpazoBaHus Jorapu(pMUIECKUX
BBIPAKEHUI C MCIOIb30BAaHUEM CBOWCTB
morapudmMoB, ¢ TOMOIBI0  (popmyi
nepexoa
50 [lepexon k  HOBOMY [Ipeo6pa3zoBanue BoinonusaTe npocteifmue npeodpazoBanus | §46, No46.1-46.6(B,r)
51 OCHOBAHHUIO JIorapudma JOrapu(pMHUUYECKHX BBIPAKEHHUH. | JIorapu(hMUUIECKUX BBIPAKCHU c | Ne46.7-46.9(6),46.13(6)
HCIIOJIb30BaHUEM CBOMCTB JIOrapu(MoB, ¢
MIOMOIIBI0 HOPMYII IEPEX0/Ia.
52 KonTposbnass pabora Tena  BpameHus:  UWIUHID, | PemmaTte mpocThie 3amaund, B KOTOpPbIX | be3 3amanus
Ne 4 no TeMe: KOHYC, chepa u map. | GUrypupyror KOMOMHAINH
«unuHap, KOHYC H N300paxenune Ten BpallleHUs] Ha | MHOTOTPAHHUKOB U TeJl BpallleHusl.
map» IJIOCKOCTH.
Ilpocmeriwue KOMOUHayuu
MHO202PAHHUKOG u mein
spawyeHust mexicoy coooll.
53 HuddepenuupoBanue 14 [IpousBognbie  smemeHTapHbIX | MccnenoBars MOKA3aTEIIbHY 0 u | §47, Ne47.1-47.6(B,r),
54 MOKa3aTeIbHON U | Henens GhyHKIHA. Ilpumenenue | morapupmudeckyro GyHKIHUIO ¢ moMotisio | 47.8(6.1),47.9(r),
JorapuMUYECKOM npou38o0Hou  npu  pewienuu | mpon3BoaHou. [IpumensTs npouwsBoanyio | 47.10(8),47.11-47.15(B,r)
hyHKIMIA. 3a0au. MIPU PEIICHUH 3a/1a4. No47.16-47.25(8,T)
55 Koutpoasnass pabora be3 3ananus
Ne 5 no Teme:
"Iu¢depennupoBanue
NOKa3aTeJbHOM "
JorapupmMuyecKou

bynkuun"




56 Ilonstne o0bema. O0OBEM Ilousitue o0BeMa. O0beM | OOBSCHATH, KaK U3MEpSIOTCS 00BEMBI Ten, | §1, m.52,53. Ne441(0), 443
IPSIMOYTOJILHOTO MPSIMOYTOJIBHOTO NPOBOJSI  AHAIOTHI0O C  HM3MEPEHHUEM
napajuiejienumnena napajuiejienunena Iomanaeu MHOT'OYT'OJIbHUKOB;
dbopMynupoBaTh  OCHOBHBIE  CBOWCTBA
00BEMOB ¥ BBIBOJUTH C HX IOMOUIBIO
dbopmyiry  00béMa  TPSIMOYTOJBHOTO
napajuiesienumnena.
57 [TepBooOpaznas 15 [TepBooOpaznas. [Ipumensaty omnpenenenune nepBoodpasHoit | §48, Ne48.3-48.11(B,1),
58 HeJes Ilepsoobpasnvie s1emenmaprnbix | 1 HeoNpeaenéHHoro uarerpaina. Haxoauts | No48.12(6),48.14,48.16
59 @dyHKyuil. nepBooOpasHple AMeMEHTapHbIX (GyHKIUH, | No48.17(B,r),48.19
nepBooOpasueie [ (x) + g (x), kf (x) u f (kx
+ b).
60 O06beM MPSMOYTOIBHOTO [Tonsitue obbema. O6nbem | Pematp 3a/1auu, CBSI3aHHBIE c | Ne446, 450(0)
napasuieyienunena MPSIMOYTOJILHOTO BBIYHCIICHHEM 00bEMOB.
napajuiesenumnes1a
61 [TepBooOpa3nas 16 [TepBoobOpasnas. [IpumensTh ompeneneHue mepBooOpa3Hoii | 3agaHue B TETPaIu
Henenst | Ilepgoobpasnuvle s1emeHmapHbiX | 1 HEOTIpeNeNEHHOro uHTerpana. Haxoaurs
@yHryul. MepBOOOpa3HbIE IEMEHTAPHBIX (YHKITH,
niepBooOpasueie f (x) + g (x), &f (x) u f (kx
+ b).
62 OnpeneneHHsblit Inowaow Kpueonuneunot | Berancnsate  miom@anb  KpuBoJuHeHOU | §49 Ne49.1-49.7(s,r),
63 HHTErpall. mpaneyuu. @opmyna Hviomona- | Tpaneuuu, ucnoib3ys reomerpuueckuii | Ne49.11-49.15(0)
Jletionuya. Onpedenennulil | CMBICI onpenenéHHOTO WHTErpana,
unmezpain. Bviuucnenue | BBIYACIATH ONPEACIEHHBIA MHTErPANl IPU
naowaoet naockux ¢ueyp u | nomouu dpopmyiasl Herorona—1Jleitoaua.
obvemos men epawenuss ¢ | [IpuMEeHATH  CBOMCTBAa  ONpeneNEHHOrO
NOMOWbIO UHMezpand. UHTerpaja.
64 O6bem npsmoit TpU3MBI [TonsTne 06 ooveme. IlonsTre ®opmynupoBaTh U JOKa3blBaTh TeopeMmy | 1m.54. Ned52(6), 456(B)45
00 o0beme. OObEM MPU3MBI. 00 00BéMe mpsMON MpPHU3MBI, pellaTh
3a]jaud, CBS3aHHBIE C  BBIYHCICHUEM
00BEMOB.
65 OnpeneneHHbIi 17 Ilnowaow Kpugonunelnot | Beraucasate  miomanb  KpuBolduHeHHOU | Ne49.16-49.18(B,r)
66 WHTETrpall. HeJes mpaneyuu. Popmynra Hotomona- | Tpaneuun, UCHoib3yst reomerpuueckuii | Ne49.19-49.26(0)
Jletibnuya. Onpedenennblii | CMBICT ONPEACIEHHOTO UHTErpasa,




unmezpa. Buvluucnenue | BBIYUCIATh ONPENENEHHBIM MHTETpall MpHU
niowadei niockux ¢ueyp u | nomomu Gopmynsl HetoTona—Jleitbnua.
obvemos men epawenuss ¢ | [IpUMEHATH  CBOWMCTBA  ONpPENEIEHHOTO
NOMOWbIO UHmMe2pad. MHTErpaa.

67 Koutpoasnass pa6ora [TepBooOpaznas. [Ipumensatsy ompenenenue nepBooOpaszHoi | bes 3amanus
Ne 6 mno TEME Ilepsoobpasnvle snemenmapHeix | 1 HEONpenenEHHoro uHrerpaia. Haxoauts
"TlepBooOpa3nas " @dynKyuil. Inowaow | mepBoOOpa3HBIC IEMEHTAPHBIX (DYHKIIHM,
uHTerpan" KPUBOIUHEUHOU mpaneyuu. | nepBoodpasueie f (x) + g (x), kf (x) u f (kx

@opmyna Hviomona-Jlevbnuya. | + b).
Onpedenennbiii unmezpan. | BelaucnaTe  miIomanab  KPUBOJIUHEHHON
Buiyucnenue niowaoeti niockux | Tpaleluuu, HUCHOJIb3yS T'€OMETPUYECKUN
Queyp u 06vemos men 8pawyeHus | CMbICI OIpeIeIEHHOTO UHTETrpaa,
¢ NOMOWbI0 UHMESPAA. BBIUUCIIATh OTPENEIEHHBI WHTErpal TpH
oMoty Gopmynsl Hetorona—IJlelioauna.
[IpuMeHATH  CBONMCTBA  ONPENEIEHHOTO
UHTErpaa.
68 O6beM nuIMHIpa [Tonstue 06 o6veme. O0BEM ®opmynupoBaTh U J0Ka3blBaTh Teopembl | m.55.  Ned59(B), 462,
LWIMHIpA. 00 00béMe mpsiMoOi TpH3MBI U 00BEME | 464(B)
WIMHAPA; peliaTh 3aJaud, CBA3aHHBIE C
BBIUHCIIEHHEM 00BEMOB ATHX TelL.
69 CraTuctuueckast 18 Pemenue 3amag mHa Tabmuunoe u | Co3gaBate Marematudeckue momenu misa | §50, Ne50.2, 50.6
70 00paboTKa JaHHbIX HeJens rpadpuyeckoe  MNpEACTaBJICHUE | PELICHUs] KOMOMHATOPHBIX 3a/1a4. Ne50.8, 50.10
IaHHBIX. Hcnonb3oBanue
CBOWCTB M  XapaKTEpUCTHK
YHCJIOBBIX Ha0OpOB: CpEIHUX,
HauOOJBIIET0 U HAUMEHbIIETO
3HAYEHUs, pa3Maxa, oucnepcuu.

71 O6bem mpusmbl. O0BEM [Tonsitue 06 o6peme. OO6BeM dopmyIHpoBaTh U JOKa3bIBaTh Teopembl | No465

LWINHApA MIPU3MBI U IIIMHJIPA. 00 00BéMe mpsMON Mpu3MBl U 00BEME
HWIMHIpPA; pellaTh 3aJaud, CBS3aHHBIE C
BbIUUCIIEHHEM 00BEMOB 3THX TelL.

72 Beruucnenne  o0beMoB [Tonsitue 06 o6peme. OOBeM BriBomuTe uHTErpanmbHyto dopmyny s | §3, m.56, Ne468

TEIN c MIOMOIIIBIO IIMPAMMJIBI U KOHYCA, IPU3MBL U | BRIYUCIICHUsT 00BEMOB TeJl M JIOKAa3bIBATh C




OTIpEIeTICHHOTO mrHIpa. O0beM mapa. e€ TMOMOIIBIO TeopemMbl 00 00bEMe
UHTErpaja HAaKJIOHHOM  mpu3Mbl, 00  00bEMeE
nupaMujel, 00 00bEME KOHYCa; BHIBOAUTH
dbopMynbl IS BBIYUCIECHUS OO0BEMOB
YCEUEHHOW MHUpaMHAbl U  YCEUYEHHOIO
KOHYCA.
73 [Ipocreiimue 19 Pewenue 3a0au ¢ npumenenuem | Co3maBaTh MareMmatuueckwe moxaenu s | §51, Ne51.2, 51.6,51.8
74 BEPOSITHOCTHBIC 3a/1a4M. | HEJeIs KOMOUHAMOPUKU. pelnieHrst KOMOMHATOPHBIX 3a7a4. 3aJJaHKe B TETPaIu
75 O0BeM HaKJIOHHOM IToustre 06 00beMe. OOBEM Pemate 3aJa4H, CBSI3aHHBIE ¢ | m.57. Ne470,474
PU3MBI MIPU3MBI. BBIYHCIICHHEM 00BEMa HAKJIOHHOHN
TIPU3MBI.
76 O6bem nupaMubt [onsTHe 06 06veme. OOBEM Pemrate 3aJa4u, CBsI3aHHBIE c | m.58. Ned76, 479(B)
MUPAMHU/IBI. BBIUHCIICHHEM 00bEMa MUPAMHU/IBI.
77 Coueranus u|20 Pewenue 3a0au ¢ npumenenuem | [lpumenstb npaBuiio mnpousBeneHus npu | §52, Ne52.2, 52.3(s,r),
78 pa3MeleHus Hezaens KOMOUHAMOPUKU. BbIBOJIE (OPMYJBI 4YMCIA MEpPecTaHOBOK. | 52.9-52.11(s,r)
Co3nmaBaTh MaTeMaTH4decKre Monaenu s | Ne52.14,52.16
pelieHrss  KOMOMHATOPHBIX — 3afad  C
MOMOIIBI0 TIOACYETa YHCIIAa Pa3MEUICHUH,
MIEPECTaHOBOK M COUETaHUM.
79 O06nem KoHyCa [Tonsitue 06 o6peme. OO6BEM Pemats 3a/1a4H, CBsI3aHHBIE c | m.59. Ne494(8),496
KOHYca. BbIUMCIIEHHEM 00bEMa KOHYCA.
80 O06nem mrapa [Tonstue 06 o6peme. OOBeM dopMynupoBaTh W J0Ka3biBaTh TeopeMmy | §4, m.60,61. No503(B), 506
nrapa. 00 o00béMe 1mIapa; pemaTh 3adaYd  C
PUMEHEHUEM bopmyn 00BEMOB
Pa3INYHBIX TEI
81 ®dopmyna ouHoma | 21 Pewenue 3a0au ¢ npumenenuem | [lpumensars ¢opmyny O6mHoma Herotona. | §53, Ne52.1, 53.3
82 Herorona HeJeNs KOMOUHAMOPUKU. ITpu Bo3BeneHun OMHOMa B HaTypanbHyto | Ne53.5
CTETIeHb HAaXOJIUTh OMHOMHATBHEIC
KO3 PHUIIHEHTHI pu IIOMOLIA
TpeyronbHuka [lackans.
83 [Mnomans chepsr [Monsitue 06 o6veme. OOBEM @opMynHpoBaTh U JIOKa3bIBaTh TeopeMy | m.62. Ne515, 517

rapa.

00 o00bémMe mapa u ¢ €€ TOMOIIBIO
BBIBOIUTH (QopMyly Tuiomanu cdepsi;
pemarhs 3a7a4d ¢ MpuMeHeHueMm (Gopmy




84

O6bem mrapa. [lmomanp
cdepbl

00BEMOB Pa3IMYHBIX TEIl

ITonsatue 00 00veme. O0BEM
nrapa.

dopMynUpOBaTh M JIOKA3BIBATh TEOPEMY
00 o00bémMe mapa u ¢ €€ TOMOIIbIO
BBIBOIUTH (QopMyny Iuiomanu cdepsi;
pemare 3a7a4M ¢ MpuMeHeHueM (Gopmy
00BEMOB pa3IMUHBIX Tell

Ne549,551

85
86

CrnyvaitHple COOBITHS U
UX BEPOSITHOCTHU

87

O6bem mrapa. Ilnomans
cepsl

88

Pemenue 3amau mo teme
«O0BEMBI TEI»

22
Henens

Pewenue 3a0au na onpeoenenue
yacmomuvl U GEPOAMHOCMU
cobvimuil. Buviuucnenue
geposimHocmel 6 Onvlmax ¢
DPABHOBO3MONCHBIMU
Sn1eMeHMapHbIMU UCxXo0amu.
Pewenue 3aoau c npumenenuem
KOMOUHAMOPUKU. Pewenue
3a0ay Ha 8blUUCTICHUE
geposimHocmel  He3a8UCUMBIX
cobvimuti, npumMeHeHue
Gopmyns CTLOJHCEHUSL
seposmuocmeti. Pewenue 3a0au
C  npumeHeHuem  OuAspaAMM
Diinepa, depesa seposmuocmel,
@opmynvr bepryanu.

Teopema  bepuynnu.  3axon
oonvuux uucen. Bwibopounviii
Memoo usmMepenusl
eepossimnocmeu. Ponv  3axona
bonbuwiux  uucen 8  Hayke,
npupooe u obujecmee.

[IpuBoauTH IIPUMEPHI CIIy4alHBIX,
JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH.

3HaTh onpeeneHus CYMMBI u
IIPOU3BEICHUS COOBITHIA. 3HaTh
OTpe/ie]ICHUE BEPOSTHOCTH COOBITHSA B
KJIACCUYECKOM TnoHMMaHuu. IIpuBoguth
MIPUMEPBI HECOBMECTHBIX COOBITHH.
Haxonuts BEPOSTHOCTD CYyMMBI
HECOBMECTHBIX COOBITHH. Nwmets
[IPEACTABIICHUE 0 HE3aBUCUMOCTH
COOBITUH M  HAXOAWTh  BEPOSTHOCTH
COBMECTHOI'O HACTYIUICHUS TaKHX
coObiTuil. HaxonuTe  CTaTUCTHUYECKYIO
BEPOSATHOCTb  COOBITMH B  OMNBITE C
OOJBIIMM YHCIOM B HCIHBITaHUU. MMeTh
NPEJICTaBICHHUE O 3aKOHE OOJIBIINX YHCE.

§54, No54.1, 54.3, 54.6.
54.8(B,r)
Ne54.12(r), 54.17, 54.20

ITonatue 00 o00BemMe. OO0BEM

nrapa.

®opmyMpoBaTh MW JOKa3bIBaTh TEOPEMY
00 o0béme 1mmapa u ¢ €€ TOMOIIBIO
BBIBOJUTL (OpMyNy IUTOMAAN  CQEpHI;
pemaTh 3aJauyd ¢ IpUMEHEeHueM (opmyi
00BEMOB PA3TUIHBIX TEJ

Ne543, 555

Tloustue o0BeMa. 0O0BeM

IPpAMOYT'OJIBHOT'O

Pemarp 3amaun ¢ npumeHeHueM GopMyIl
00BEMOB pa3IMUHBIX TEJI.

Ne488(0), 492,498




napajuiesenumnesaa O6bem
MUPaMUJIbl B KOHYCA, MPU3MBbI U
HWINH/IPA. O6Bvem nrapa.
CooTHoIIeHus MEXTY

IJIOMIAASIMUA  TIOBEPXHOCTEH U
o0BbeMaMU ITOT00OHBIX TEI.

89 Kontposbnass pabGora
Ne 7 no TeMe
"Jj1eMeHTBI
MaTeMaTHYeCKOH
CTATHCTHKH,
KOMOHMHATOPHKH "
TeopHuH BeposiTHOCTH"

90 PaBHOCHIIBHOCTB
ypaBHEHUH

91 KonrtposabHasi pabora
Ne 8 mo Teme "O0bembl
Tea"

92 [TonsTue BEKTOpA.

PaBencTBO BCKTOPOB

23
Henens

Pewenue za0au na evruucienue

CO3JlaBaTB MAaTEMAaTHYCCKHUE MOACIHN OJIA

be3 zaganus

geposamnHocmell  He3asUCUMbIX | pElIeHUs]  KOMOWHATOPHBIX  3aJad ¢

cobvimuti, npuMeHeHue | IOMOLIbI0 MOJACYETa YuciIa pa3MELICHHH,

Gopmynsi Cl0diceHus | IEpeCTaHOBOK M coueTaHui. [IpuMeHsTH

8epOAMHOCMEL. dbopmyny  Ounoma  Heroroma.  Ilpm
BO3BEJCHUM OMHOMAa B HATypaJlbHYIO
CTETEHb HAaXOJIUTh OMHOMHATBHEIC
KO3 PHUIIHEHTHI pu IIOMOUIU
TpeyronbHuka [Tackans.

Pewenue ypasnenui | [IpuMeHITh OmpeneneHne paBHOCHIBHBIX | §55, Ne55.16(B,r),

cooepaxcamux nepemeHHyro noo | ypaBHCHUU (HEpaBEHCTB) "

3HaKOM MoOyA. | IpeoOpa3oBaHusl, MPHUBOASIIINE JaHHOE

HppauunoHanbHble  ypaBHEHHA. | YDaBHEHHE (HEepaBEHCTBO) K

Jlorapudmuyeckre ypaBHEHHUS. | paBHOCHIBHOMY IPU PEIICHUN YPaBHEHUM

[Ipocreitmme  moka3aTenbHBIC | (HEPABEHCTB). YcranaBnuBaTh

YpaBHEHUS. PaBHOCHIIBHOCTh ypaBHEHUH (HEpaBEHCTB)
[ToHsATHE YpaBHEHHUSI-CIIECICTBHSI.

[lonatue  oObema. O6wem | Pemaths 3amaum ¢ npumeneHueM ¢opmyin | bes 3amanus

MPSIMOYTOJILHOTO 00BEMOB pa3IMYHBIX TEJl.

napaJiesienunesa O6wvem

MUpaMHIbI U KOHYCA, IPU3MBI U

HWIAHIIPA. O0beM nrapa.

COOTHOILIIEHUA MEXKTY

I1omaasiMnu I10B erHOCTeI\/'I nu
o0BEMaMH ITOT00OHBIX TEI.

Bektopsl ¥ KOOpIMHATBI B
IIPOCTPAHCTBE.

@opMyIMpOBaTh OIPEAEICHUE BEKTOpA,
€ro JUIMHBI, KOJUIMHEAapHbIX M PaBHBIX
BEKTOPOB, HPUBOIUTH MIPUMEPHI
(U3NYECKUX BEKTOPHBIX BEJIMYHMH.

§1, m.63. Ne558,562,563




93 PaBHOCHIIBHOCTB 24 Pewenue ypasrenuii | lIpuMeHsITh ompejeneHne paBHOCUIBHBIX | Ne55.7-55.10(0)

ypaBHEHUI Heaens codeparcaumux nepemeHnHylo noo | ypaBHEHHUU (HepaBeHCTB) u
3HAKOM MOOyJA. | IpeoOpa3oBaHus, TMPUBOJAIINE JTaHHOE
WppatmonansHple  ypaBHEHHs. | ypaBHEHHE (HEepaBEHCTBO) K
Jlorapudmuyeckre ypaBHEHHUS. | pPaBHOCWIBHOMY TIPU PEIICHUHN YPaBHEHHMA
[Ipocreiime  moka3aTeNnbHbIE | (HEPABEHCTB). YcranaBnuBath
yYpaBHEHUS. PaBHOCHIILHOCTh YPaBHEHUH
(HEepaBEHCTB) [Tonsitue ypaBHEHUSI-
CJIEJICTBHUSI.

94 Obume METO/bI Pewenue ypaBHeHuii | Bo3Benenune  ypaBHeHuss B 4€tHyro | §56, Ne56.2-56.9(0)
peleHus ypaBHEHHHA coJiep’KalluX IMEPEeMEHHYIO I0J | cTeneHb. PemaTh ypaBHEHUs MEPEX0IOM K

3HAKOM MOJyYJIsl. | paBHOCHIJIBHOM cucTeme. Pematp
WppanmoHanbHple  ypaBHEHHWS. | YPABHEHUS TPH  IIOMOIIM  BO3BEICHHUS
Jlorapudmuyeckue ypaBHEHUS . | ypaBHEHHS B YETHYIO CTETICHb.
[Ipocreiimne  mokasaTeJabHbIE

yYpaBHEHHUSI.

95 CnoxxeHue M BBIYMTAHME Cymma BekTOpoB, yMHOXeHHE | OOBSACHATh, KaK BBOJATCS  JeiicTBus | §2, 11.65,66. Ne566,
BEKTOPOB. Cymma BEKTOpA HAa YHCIIO, YTOJI MEXAY | CIIO’KEHHsI BEeKTOPOB, BEIYUTAHUS BEKTOpoB | 570,572
HECKOJIbKUX BEKTOPOB BEKTOpaMH. Y YMHOXXEHHS BEKTOpa Ha YHCIIO0, KAKUMHU

96 YMHOXKEHHE BEKTOpa Ha CBOWCTBaAMM OHM OO0JagaroOT, 4To Takoe | 1m.67. Ne584(6), 586
YHCIIO MIPABUIIO TPEyroJbHHKA, IPABHIIO

napajuieiorpaMma u MIPABUIIO

MHOTOYT'OJIbHUKA  CJIO)KEHHS BEKTOPOB;

pemiaTth 3a/a4u, CBsI3aHHBIC C JCHCTBUSIMH

HaJ BEKTOpaMH.
97 OO6mmue Meroasl | 25 Pemenue ypaBHeHuil | Bo3Benenne  ypaBHeHus B 4€THyIo | Ne56.10-56.19(0),
98 pelleHHs] ypaBHEHHI Henens coJiepXKaluxX IMEPEeMEHHYI0 TIOJ | CTeleHb. Pemars ypaBHeHHS niepexoaoM K | Ne56.25-56.36(0)

3HAKOM MOZYJIS. PaBHOCWJIBHOMN CHCTEME. Pemats

yYpaBHEHHUS TMPU TOMOIIU BO3BEACHMUS

YpaBHEHHS B YETHYIO CTEIICHb.

99 KomrmnanapHueie Kosnuneapnsie u | OOBACHTh, KaKue BEKTOPHI HaszbiBatoTCA | §3, 1.68,69. Ne593,
BEKTOPHI. [IpaBumno KOMILIaHAPHbBIE BEKTODBI. | KOMIUTaHApHBIMK;  QopMyaupoBaTh  u | 395(r,x1)
napasuiesenune1a Teopema 0 Pa3NodiceHuU | noKa3blBaTh YTBEPXKICHHE O MPH3HAKE

100 | Paznoxenue BekTOpa IO gekmopa no mpeM | KOMILIapHOCTH TPEX BEKTOPOB; 00bAcHATS, | 11.70. Ne600, 605, 609

TPpEM HCKOMIUIAHAPHBIM

HEKOMNJIAHAPHBbIM 6EKMOPAM.

B 4Y€M COCTOMT IMMPAaBUJIO IMapaJlICICIUIICaa




BEKTOpam

CIIOKEHUS TPEX HEKOMIUIaHApHBIX
BEKTOpPOB; (OPMYJIHPOBATh M JIOKA3bIBATH
TEOpeMy O Pa3JIOKEHMH JIF0O0ro BEKTOpa

mo TpéM JaHHBIM  HEKOMIUIAHapHBIM
BEKTOpaM; IPHUMEHATh BEKTOpPbl IIpU
pELIEHNN T€OMETPUYECKUX 3a/1a4.

101 | Pemenue HepaBeHCTB c | 26 Jlorapudmuueckue Pemate  HepaBeHcTBa  mepexomoM K | §57, Ne57.1-57.7(6), 57.8-

102 | ogHOM nEpeMeHHOM Hezaens HepaBeHcTBa.  lloka3aTenbHblE | paBHOCUIIBHOM CUCTEME. Pemars | 57.13(6)

HEPaBEHCTBA. Pemenue | HepaBeHCTBa pu nomotu | Ne57.16-57.20(6)
HEPaBEHCTB, COJIepKallliX | paBHOCUJIBHOCTU Ha MHOXecTBax. Pemars

MEPEeMEHHYI0 [0  3HAKOM | HECTPOrHMe HEpaBEHCTBA.

MOJYJISL.

103 | Pemenue 3amayd mno teme Bektoper u  koopauHatel B | [IpuMensTe  BekTOpel npu  pemieHuu | Ne616,617,633
«BexkTopsl B MIPOCTPAHCTBE. CyMmMa | reoMeTpudecKux 3a1ad.

MIPOCTPAHCTBEY BEKTOPOB, YMHO>KEHHE BEKTOpa
Ha  4YHCIO, Yroil  MEXIy
BekTopamu. KosnnHeapHble
KOMIUIaHApHBIE BEKTOPBI.

104 | [IpsmoyronbHas cuctema Bekropel u  koopauHaThl B | OOBSACHATH, Kak BBOAMTCS mpsiMoyronbHast | §1, 1m.71,72,73.  Ne639,
KOOpJMHAT B MPOCTPAHCTBE. CUCTEMa KOOPJMHAT B MPOCTpaAHCTBE, Kak | 641, 644(x), 648
MPOCTPAHCTRBE. OTIPEICTISIOTCS KOOPAWHATHI TOYKU U Kak
Koopaunatsl  BekTopa. OHM HAa3bIBAIOTCS, KaK OIpPEAEsSIoTCS
Cas3p MEXTY KOOpPJMHATHI BEKTOpa; (hopMyIHpoBaTh H
KOOpJIMHATaMHU BEKTOPOB JIOKa3bIBaTh YTBEPXKACHUSA: O KOOPAWHATAX
¥ KOOpJAMHATAMU TOYEK CyMMBI U Pa3HOCTH [JBYX BEKTOPOB, O

KOOpJMHATaX IpPOU3BEIEHUS BEKTOpa Ha
YHCIIO0, O CBSI3M MEXIy KOOpAHMHATAMHU
BEKTOpa M KOOpJIMHATaMH €ro KOHLA U
Hayvana.

105 | Pemenue HepaBeHCTB C | 27 Jlorapudmuueckne Pemate  HepaBeHcTBa  mepexomoM K | No57.23-57.24(06),

OJIHOHM IIEPEMEHHOU Helels HepaBeHCTBA.  IlokasaTesbHbIE | pABHOCHUIIBHOMN CUCTEME. Pemats | 57.26 -57.27(6)
HEpaBEeHCTBA. Pemenue | HepaBeHCTBa npu TTOMOLIA
HEPABEHCTB, CoJlepKalluX | paBHOCUJIBHOCTU Ha MHOXecTBax. Pemars
MEPEeMEHHYI0  M0JI  3HAKOM | HECTPOrHMe HEpaBEHCTBA.




MOJYJISL.

106 | YpaBHeHus u I'paduueckoe perenue Pemarp  ypaBHenuss — mepexomoM K | §58, No58.1-58.5(0),
HEpaBeHCTBa C JByMS yYpaBHEHUI U HEPABEHCTB. PaBHOCHJIBHOM CUCTEME. Pemars | 58.11(0), 58.12(6),
MepeMEHHBIMU HEPAaBEHCTBA MEPEXO0JIOM K paBHOCHUIIBHOM | 58.15(0)

CUCTEME.

107 | IIpocreiimne 3amauu B Bektoppl u koopauHaThl B | BRIBOOUTH U MCHONB30BaTh MpH pemieHuu | m.74. Ne652, 655(B),
KOOpAMHATAX MPOCTPAHCTBE. Vpasnenue | 3amau  popmynsl kKoopAuHAT cepenuHsl | 661(B), 672

108 | YpaBuenue chepbl cghepul 8 npocmpancmee. | OTpe3Ka, UIMHBI BEKTOpa U paccTosHus | m.75. Ne678(6), 679(B),

Qopmyna  Ons 6bIYUCTEHUA | MEXKIY ~ JIByMs  TOYKaMM;  BBIBOAUTH | 680(0)
paccmosnus mMexcoy moukamu 6 | ypaBHeHue cdeppl JaHHOTO paauyca ¢
npocmpancmee. LIEHTPOM B JIaHHOM TOUKE.
109 | Cucremsbl ypaBHEHUH 28 YpaBHeHus, cucTeMBbl | 3HaTh ompeneeHue  paBHOCWIBHBIX | §59, Ne59.1, 59.6(0)
110 Helenst | ypaBHEHHUH ¢ mapaMeTpoM. CHCTEM  YypaBHEHHH, mpeoOpasoBanus, | Ne59.15-59.19(0)
Cucremsl MOKa3aTeNbHbIX, | IPUBOAAIIME  JAHHYIO  CHCTEeMy K
Jorapu(MUYECKUX U | PABHOCHUJIBHOM. Pemars CHCTEMBI
WMppalMOHANIBHBIX ~ ypaBHEHUWH. | ypaBHEHUII MpU MOMOIIM THepexoja K
Cucremsl IIOKAa3aTeNbHbIX, | PABHOCUJILHOU CHUCTEME.
JorapuMUUECKUX HEPaBEHCTB.

111 | Yron Mexay BEKTOpaMu CkanspHoe npousgedenue | OObSICHATh, Kak omnpenensercs yrou | §2, m.76. Ne682(k,3), 683

112 | CxansipHoe 6EKMOpO8. Ckanspnoe | Mmexxy ~ Bekropamu;  GopmynupoBaTh | 11.77. Ne684(6), 686(n),
IIPOU3BEJIEHUE BEKTOPOB npouséedenue  6eKMOpPo6 6 | oIpeecHnE 691

KOOpOUHAMAX. CKJIIPHOTO  NPOU3BEACHUS  BEKTOPOB;
dbopMynupoBaTh u JIOKa3bIBATh
YTBEPKICHHSI O €T0 CBOMCTBAX.
113 | Cucremsl ypaBHEHUHI 29 YpaBHeHus, CHUCTEMBI | 3HATH onpeAceHue paBHOCUITBHBIX | Ne59.20-59.21(6)
Heaens YpaBHEHUH ¢ TapaMeTpoOM. CUCTEM  YpaBHEHMH, MpeoOpa3oBaHuUs,
Cucrembl MOKa3aTeNbHbIX, | IPUBOASAIINE  JAHHYIO  CHUCTEMY K
JoTapu(HPMHIECKIX U | pAaBHOCHUJIBHOM. Pemars CHCTEMBI
UppallMOHATIFHBIX ~ YpaBHEHWI. | ypaBHEHH TMpH TOMOIIM Tepexoja K
Cucremsl MOKa3aTeNbHbIX, | PABHOCUIILHOM CHCTEME.
Jorapu(MHUUECKUX HEPABEHCTB.
114 | 3amauu ¢ mapameTpamu YpaBHeHus, CHUCTEMBI §60, Ne60.2,60.6

YPaBHEHHUH C [TAPAMETPOM.




115 | Boruucnenue YIJIOB Ilpumenenue  eexkmopos  npu | OOBSCHATb, KaK BBIUMCIUTH yroil Mmexay | m.78. Ne692(m), 696, 703,
MEXIy  TPSIMBIMH | peutenuy 3a0ay Ha HAXoHcOeHue JBYMsl TPAMBIMH, a TaKKe Yol MExXIy 709(B)
TJIOCKOCTSIMU paccmosiHuti, OuH, niowalel u NpAMOH M IUIOCKOCTBIO,  MCHIONB3YS

00beMo8.
BBIPQKEHUE CKAISIPHOTO TPOHM3BEICHUS

116 | YpaBHEeHHE MIIOCKOCTH Ypasuenue NJIOCKOCMU 8 n.79. 3ananue B TeTpaan

npocmpancmee. BEKTOPOB  uepe3  ux KOOp)II/IHaTI)IU;

IPUMEHSTh BEKTOPHO-KOOPIMHATHBIN

METOJlT TMpH PEUIeHHMH TeOMETPUUYECKUX

3ajad.
117 | 3amaum ¢ mapameTpaMu 30 YpaBHeHus, CHCTEMEBI | 3HATH ompeieIcHIE paBHOCHIBHBIX | Ne60.9(6),60.11(0)
118 HEJENs YPaBHEHUH C IIapaMeTpPOM. CHCTEM  YpaBHEHHWH, mpeoOpa3oBaHus, | 3alaHUE B TETPAIU

OPUBOJANIME  JAHHYIO  CHCTEMYy K

PaBHOCWJIBHOA. Pemars CHCTEMBI

YpaBHEHUH TIpU TOMOIIM Tepexoaa K

PAaBHOCUIIBHOM CHCTEME.

119 | LentpanbHas Heuocenus 6 npocmpancmee: | O0bACHATb, uTO Takoe oToOpaxenue | §3. m.80,81. Ne719(a,0),
CUMMCTpPUA. OceBas napa]lﬂe]lebllZ neperoc, MPOCTPAHCTBA Ha ce0sI U B KaKOM ciiy4dae 721
CUMMETpUs yenmpanbHas cummempust, | ouo HA3BIBACTCS IBIDKEHACM

120 | 3epkasbHas CHMMETPHS. cummempus OMHOCUMENBHO | |1 i aieTBA;  OGBACHATS, UTO TAKOE Ne719(B), 723
[MapannenbHblii nepeHoc naoCcKOCmu, nosopom.

Ceoricmea dsuicers. | ICHTPATbHAS CUMMETpHS, oceBast

Hpumenenue Oeudicenuii  npu | AMMETPHA,  3€PKAIbHAA  CUMMETPUS 1

peutenuu 3a()aq' HapaJIJIeJIBHHﬁ HepeHoc, OGOCHOBBIBaTI:
YIBEp)KIEHUS O  TOM, YTO  O3TH
OoTOOpaXeHHs TPOCTPAHCTBA Ha  cels
ABIISIIOTCSL  JIBWOKCHUSIMH;  TIPUMEHSTh
JBYDKEHUSI TIPH PEIICHUH T€OMETPUIECKUX
3ajad.

121 | KourpoabHasi pa6ora | 31 VYpaBHeHus, cucreMmsl | Pemmate  ypaBHeHHMs — mepexoaoM K | be3 3amanus

122 | Ne9 mno TeMe | Helens YPaBHEHUH C IIapaMeTpOM. PaBHOCUIIBHOU cucrTeMme. Pemats
"YpaBHeHus " Cucremsl IIOKa3aTeJIbHBIX, | HEPABEHCTBA MEPEXOJOM K PaBHOCHIBHOMN
CHCTEeMbl YPaBHEHUI H J0rapupMUUECKUX u | cucreme. PemaTh ypaBHEHUS NIPH TOMOLIH
HepaBeHCTB' UppaMOHATBHBIX ~ ypaBHEHHH. | BO3BENICHHS YPaBHEHUS B YETHYIO CTCIICHD.

Cuctemsl NoKa3aTesbHbIX, | Pemath  HepaBeHCTBa  IpU  HOMOIIU




123

Pemenne 3amau mo teme
«Meroxn KoopauHar B
MPOCTPAHCTBE.
JIBUXKEeHUSD)

124

KonTpoasnass paGora
Ne 10 mo teme «Metog
KOOPAHHAT B
NMPOCTPAHCTBE.
JABukeHus»

JOTapu(PMHUECKIX HEPABEHCTB.
Jlorapudmuueckue ypaBHEHUs U
HepaBeHCTBA. MppanmoHaibHbIe
YpaBHEHHUS. IIpocrerimue
[I0KA3aTeJIbHBIE YPAaBHEHHSI U
HEPAaBEHCTBA.

PaBHOCHUJIIBHOCTH Ha MHOXCCTBAX. Pemrats

HECTpOorue HEPABEHCTBA. 3HaThb
ONpPENCIICHUE  PABHOCWIBHBIX  CHUCTEM
YpaBHEHUH, npeodpazoBaHus,
MPUBOISIIIINE JTAHHYIO CHUCTEMY K
PaBHOCWJIBHOM. Pemarn CHCTEMBI

YpaBHEHUH IIpU NIOMOIIM IIepexoja K
PaBHOCHJIBHOM CHUCTEME.

Bekropsr u
IIPOCTPAHCTBE.
npouseedeHue
Teopema 0
gexmopa no
HEKOMNIAHAPHBIM
CkansapHoe

KOOpJIMHATH B
Ckanapnoe
8EKMOPO8.

Pasznodxcenuu

mpem
BEKMOPAM.
npouseedeHue
8eKMOpPO8 8  KOOPOUHAMAX.

Ilpumenenue  6ekmopos  npu

peutenuy 3a0ay Ha HAxXodcoeHue

paccmosiHuti, OuH, niowadel u

00beMo8.

Ypasenenue

npocmpatncmee.

cghepul 8  npocmpaucmee.

Dopmyna  01a  BLIYUCTEHUS

PACCMOsAHUS MeHCOy MOYKAMU 8

npocmpaHcmee.

Heuoicenus 6 npocmpancmee:

napanienbHulll nepeHoc,

YeHmpanbHas CUMMEmMpPUs,

CUMMempPUsi OMHOCUMETILHO

NJIOCKOCMU, NOBOPOM.

Ceoticmea 08udiceHull.

Ipumenenue osusicenuti npu

peuenuu 3a0a.

naockocmu 8
Ypasnenue

[IpumeHnATH BEKTOPHO-KOOPAUHATHBIN
METOJ, IIPU PEIICHUM TI'€OMETPUYECKUX
3a1a4, [PUMEHATH  JBWXKEHUS  IIpHU
pELICHUU T€OMETPUYECKUX 3a1ay.

Ne752, 753,765

be3 3amanus
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[ToBTOpEHME.

32

dopmupoBaHue IIpe/ICTaBICHUM 0

Tecter EID




[Ipocreiinme TEKCTOBBIE | HEAENS LEJIOCTHOCTH U HENPEPHIBHOCTH Kypca
3aJjauu anreOpbl U Hayajla aHajau3a U TeOMEeTpUH,

126 | IloBTOpeHue. Yrenue OBNIaJicHUe yMeHueM o0ob0menus U | Tectsl EI'D

rpaduKOB U JHarpamMM. CHUCTEMAaTHU3allMi 3HAaHUW ydaluxcs 10
OCHOBHBIM TE€MaM Kypca MaTe€MaTUKH,
pa3BUTHE JIOI'MYECKOT0, MaTEeMaTHYeCKOIro
MBIIUICHUSI W UWHTYUIHH, TBOPYECKHUX
CIOCOOHOCTEN B 00J1aCTH MaTEMATUKHU.

127 | IloBropenue. Pemenue OBnanenue ymenueM o0000menus u | Tectsl EI'D
TPEYTOJbHUKOB. CHUCTEMAaTHU3allMU 3HAaHUHM ydalluxcs 10

128 | IloBTOpEHME. OCHOBHBIM TE€MaM Kypca TI'€OMETpUH,
[MapannenorpamMmsl. pa3BUTHE JIOTMYECKOT0, MaTEMAaTUYECKOTO
Tpanenus. MBIIUICHUSI W UWHTYUIHH, TBOPYECKHUX

CIOCOOHOCTEH B 00J1aCTH MAaTEMATUKHU.

129 | IloBTOpEHME. Havana | 33 dopmMupoBaHue MIPEACTABICHUI o | Tectsr EI'D
TEOpUU  BEPOSATHOCTEHU. | HEAEN LIEJIOCTHOCTH U HENPEPBIBHOCTH Kypca
Berancienus " anreOppl U Hayaja aHajiu3a U TEeOMETpUH,
npeoOpa3oBaHus OBNIQ/ICHUE yMEHHEM  0000LeHus U

130 | [ToBTOpEHME. CUCTEMATH3alMM 3HAaHWK ydamuxcss 1o | Tectel ETD
[IpousBonHas u OCHOBHBIM TeMaM Kypca MaTeMaTHKH,
neppooOpasHas. 3agauu pa3BUTHE JIOTHYECKOTO, MaTeMaTHYECKOTO
c MPUKJIIaHBIM MBILIUICHUS] W HUHTYUIHMH, TBOPYECKHUX
CoJIepKaHUEM CIOCOOHOCTEH B 00J1aCTH MAaTEMATHKH.

131 | IloBTOpEHue. OBnagenne ymenuem o00oOmenuss u | Tectsr EI'D
LenTpasbHble u CHUCTEMaTHU3allui 3HAaHUH yyalluxcs 110
BITMCAHHBIC yTJIBL. OCHOBHBIM T€MaM Kypca TI€OMETpHUH,
Kacarenbhas, xopza, pa3BUTHE JIOTMYECKOTO, MATEMaTHYECKOIo
cekymas. BrnucanHble U MBILIUICHUS] W UHTYUIHH, TBOPYECKHUX
OIHMCAaHHbIE OKPYKHOCTHU CIIOCOOHOCTEN B 00J1aCTH MaTEMATUKU.

132 [ToBropenune.  Kyo0, Tectet EI'D
nMpamua, npu3ma,

IIPSIMOYTOJIBHBIN

napajsiesenunes.

133 | IloBropenue. TekcroBbie | 34 dopmMupoBaHue MIPEACTABICHUI o | Tecter EI'D
3ajaun. Haumbosbuiee u | Henens LIEJIOCTHOCTH M HENPEpPhIBHOCTH _Kypca




HauMeEHbIIIee 3HAYCHUE
byHKIMHA
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[ToBTOpEHuMeE.
KBampatHass  pemuerka,
KOOpAWHATHAs
IIJIOCKOCTb

anreOphl ¥ Havaja aHajin3a U TEOMETPHH,
OBJIAJICHUE YMEHHEM OO0O0OIIeHUs |
CUCTEMATH3allMA 3HAHWKA YYalluxcsl TI0
OCHOBHBIM TEMaM Kypca MaTeMaTHKH,
pa3BHUTHE JIOTHYECKOTO, MAaTeMaTHICCKOTO
MBIIJICHASS W HMHTYMIMH, TBOPYECKHX
CITOCOOHOCTEN B 001aCTH MaTEMATUKH.

Tecter EIT'D
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[ToBropenue. Ilnomans
MOBEPXHOCTH H 00BEM
COCTaBHOTO
MHOTOTPaHHHUKA

136

[ToBTopenue. Ilununnap,
KOHYC, II1ap

OBnaneHue yMmMeHueM 00O0OImIeHUs |
CUCTEMATH3allMA 3HAHWKA YdYalluxcsl TI0
OCHOBHBIM TE€MaM Kypca TI€OMETPHH,
pa3BHUTHE JIOTHYECKOTO, MAaTEeMaTHICCKOTO
MBIIUICHUSS W HWHTYMIIMH, TBOPYECKUX
CITOCOOHOCTEH B 001aCTH MaTeMaTHKH.

Tecter EID

Tecter EI'D




KOHTPOJIBHAA PABOTA M 1
Bapuast 1

1. Berumcaure:

a) ¥-100000;
6) {1296;
B) -£0,000064 + 4-1331.

. PACTIONOMATE YHCJIA B MOPAAKe YORIBAHHA: %"3_ u Jﬁ; El'ﬁ

3. Iocrpotire rpatdur GyHKITHNE:

a]y=?.|'.r—2 + 1:
G)yz—“-ux+l -2,

. Borumeamre: Y4012 - 4475,

. Haligure 3HaYeRHe BRIPAYKEHHA

Jop' - iB8p - Y256b° + Y2401 npu b= T - 3,

. Pemnure ypasuenue §x - 2 = -x + 4,

KOHTPOJIBHAHA PABOTA N 3

Bapuasr 1

1. Buiamennre:

E]‘ logu (Mﬁ},

5) 25",
2, TocrpoiiTe rpadE QYHKITEE:

aly= Iogl r+ 2

2
6) y = log, x*

3. PemwTe ypaBpHeHHE!
a) log, (x + 3) = 2 - logs (2x + 1)
6) logix — 2log;(3x) - 1=10.

. Peiture HepaBeHCTBO {%)11_3] < {—} :

KOHTPOJIBHAA PABOTA N: 2
Bapsant 1

. BerapcauTe;

a) 5%
21",
6 (3) 5
1 1
B) 32° — 64%;

1 i i
r) (3-2%)9 + 3. 2% + 28).

. IMoeTpoiiTe rpadmk GYHKIHA

1
a)y=x* -3
6) y = 3%

. PemmraTe ypaBHeHHe:

a) V3.3 =3
6)F+6-3"1-15=0.

4 =2

49

. CocTaBeTe YpaBHeHHEe KACATENLHOH K rpadury dyHRDH

E
y=%x‘ - x® B Touke x = 1.

1.
2.

3.

(5) ,ecnn x = 0
Hana pyaxmua y = f(x), rae flx) = 13
Y+ 1, ecm x < 0.
a) Beruncawure: f(-1), f(3).
6) MocTpoiiTe rpaduk GYHKITHA,
B) Hafigure ofaacTs sHaveHu HyHKIUN,
r) BuAacHATE, NPH KAKHX 3HAYEHHAX NMapAMEeTPA a4 VPABHEeHI
flx) = a HUMeeT ABAa KODHA.

KOHTPOJBHAA PABOTA M 4
BapuanTt 1

Pemrre Hepasencrso log, (x + 3) = -2,
2

HeonepyiiTe dyurmmo y = 5(2x + 3) HA MOHOTOHHOCTE H DHCT:
peMyMbl.

HanwmuTe ypapHeHHe KACATENBEHOH K rpadHKy QYHKDHE
¥ =In{ex) B Toure x = 1.

4.

Pemnre ypasnenwne log, x* + log, 5 + 3 =0.

4, Pemure HepageHeTBo log, x = 11 — x.

5. Pemmre ypasHerne 100%'* — 857 = 20,

5.

Pemmre cHCTEMY YPaBHEHHH
(l]_y = g5
9 ,
log, (3y + Bx — 3) = log,lg 10000 + log,, x*.



KOHTPOJIbHAA PABOTA N: 5
BapuanTt 1
1. Hokascure, uto dyurnusa y = 4x" + 2 sin 2x - -11 - B ABnAETCH

nepsoofpasnoil gua dyurnuu y = 36x* + 4 cos 2x + 1%

2. Iina panHoil GyHrumMH y = 4 cos 2x — 3 sin x HafinuTe TY NEpBO-
ofipasHyio, rpahMK KOTOpoll NpOXOQHT depes 3aJaHHYK) TOUKY
A(=m; 0).

3. BrIuMCIHTe HETETPAT:
4x* dx;

2 sin 4x dx.

a)i
o
i}

4, BrluMenure miaoimans Urypsl, orpaEiye ol JHHEAME
y=x*-dx+ 5, y=x+ 1.

5. Masectro, uro dyurnus y = F(x) — nepsoofpaskas ans dyHk-

UHH Y = (x* — 9x)/x — 2, Hecneayiire dyarLuo ¥ = Fx) Ha
MOHOTOHHOCTE ¥ 3RCTDEMYMEI.

KOHTPOJIbHAH PABOTA N 7 (2 uaca)
Bapuasr 1

1. PemmTe YpaBHEHHE:

8) Jo - x* (2eosx — 1) = 0;
6]lg2x+4lgﬁ =1;

B) vdx + 12 + 412 - 8x = /28 + Bx.

2. PemmuTe HepaBeHCTBO:

a) log,(3x — x*) + q@mi < 0
Fi

6)83+x—|x—-1]>1;
g + 2
B 2225 21og, /3.

3. PemuTe ypaBHeHHe B HenkIXx wncaax: 12x — Sy = 4.

KOHTPOJIBHAH PABOTA Nt 6

Bapuant 1

1. B raybe 25 cnopreMenos. CROMBHUME CTOCOGAME M3 HEX MO
COCTABHTE KOMAHAY H3 YeTHpeX YeN0BeK ANA VHacTHA B 4eT
pexsranuoft scradere ¢ yueToM nopaAKa npobera sTanos?

2. CRONBKO TPEXSHAYHEIX YHCENI MOXHO COCTABMTE M3 uudp 1,
3, 4, 0 opu ycnoeum, uTo Kaxpgaa mudpa MoMET BETPETHTH
B 3ANHCH 9HCIA JHIOE OAHH pa3?

3. Pemmre ypaenenme A2, — C! = 98,

]
2 1
4. HamumeTe pAINOMKeRHe CTENeHH DHHOMA [21 - ;] .

5. M3 xonoas! B 36 KapT BRITACKHMBAIOT ABe KapThl, Kakosa Bep
ATHOCTb H3BJIeYb MIPH 3TOM KADPTHL ONMHAKOBOI MacTH?

4. PemmaTte cHCTEMY VPABHEHHH

x + 3y x — 3y
—_— g =3,
x - 3y x + 3y
4y - 2 =9,

5. Peumnre ypasnenne log, (x* + 2) = cos nx.

Konrponsnas padora Nel

1.

3%,

Bapuanur 1

6. Ha mpamoii BaaTH 6 ToWek, A HA MAPANAeNLHON eff mpaMoil -
7 Touer. CHOJABKO CYIIECTBYET TPEYTONBHUKOR, BEPITHHAMM K
TOPBRIX ABJIAKTCHA JAHHbIE T‘O‘IKH?

[lpamoyronsHasa Tpamelnyusa ¢ yraoMm B 45° BpamjaeTcs Bo-

KpVr npaMoi, coaepsaiie Sonblllee ocHopanme. Haligure
ILIOIIAlE HDBEPKHDCTH TEeJIAa B]IIELU,EHHH, ecJaH OCHOBAHHA

TPanel i pPaBHH 3 H 3.

B mrap paamyca R BnMcan KoHve, ¥ KoToporo obpasyiouias

COCTAB/AAET ¢ IVIOCKOCTRID OCHOBAHHA Yroa .

1) HafinuTe nnomaik Gorkopol NOBEPXHOCTH KOHYCA.

2) Ecau ¢ = 30°, To HaliauTe HAMOOABUIVIO BO3MOMKHYIO
NIoIanbk CeuYeHnd, IPOXoAAILero Yepes BepLUIMHY KOHYyCa.

Cdepa, saganHas ypaBaeEHeM x° + y* + (2 = 1)* = 4, nepe-

CEeKAeT OCH KOOpPAMHAT B Toukax A, Bu C; A — Touka ne-
peceyeHHsA ¢ ockkd Ox, B — ¢ ockro Oy, a C — ¢ oceio Oz
(KDODIMHATHI 3THX TOYEK NON0UTEeNbHEI). Halinnre yron
Mex Iy IockocTeio ABC u naockocteio 2 = 0.



Konrponbnas padora Ne2

Bapuanur 1

1.

3%,

B npasuabHOH deThipexyroakbHoil npuame ABCDA B,C,D,
Yepes KOHOBE Tpex pebep, MCXOAANIMX M3 BepluHHbl C,
npoeegeHa IJOCKOCTE HAa PACCTOAHHH 4& OT 3aToH BEPILIH-
HEI, COCTABJAIIIAA C ILIOCKOCTEID) OCHOBAHMA yron B 45°,
Haiinure obbem npusmsl.

B xoHyce uepea ero BeplIMHY MO VIJIOM ¢ E IJOCKOCTH
OCHOBAHMA NPOBEIEHA [LIOCKOCTh, OTCEKAIOIIAA OT OKDPYH-
HOCTH OCHOBaHMA Ayry 2o. Paguyc ocHOBAHHMA KOHYCA pa-
Ben K. Haitnure obbem xonyca.

B npuame, ganHoil B aagade 1, npoBeneHa ILTOCKOCTE, Mep-
MNeHIMKEY/IADHAA IHATOHAITH MDH3IMEI H JeJIdIlad ege B OT-
HotleHMH 1 ; 3. VKAZAHHAH NJOCKOCTE OEJHT OINHCAHHEIN
OKOJIO NPU3Mbl ILAD HA ABe wacTH. HafauTe 06beM MEeHE-
el M3 3THX YJacTeii.

Kontponbnas padora 3

Bapuanur 1

1.

4‘9:

Kakoit yron ofpasyioT eIfHHHYHEIE BeKTODEL @ ¥ b, ecan

H3BECTHO, YTO BEKTOPH a + 2b u Sa — 4b BaauMHO nepnex-
IUKYIAPHEL?

B kybe ABCDA B, C,D, npauHa peGpa pasaa 1, M —
ueHTp rpagu DD, C,C, Mcnoasaysa MeTOJ KOODAHMHAT, HAH-
gute: 1) yron memay npaMeiMa AM u B,D; 2) paccros-
HHe Memay cepeguuamu orpesxkos AM u B D.

Hauwr aBe Touwrwu: A, Jemxanias Ha oOCH OPIWHAT, H
B (1; 0; 1). Tlpamaa AB cocraBiafeT ¢ naockoctei Oxz
yroa B 30°. Haligure KoopaAMHATE TOYKH A.

HaiiinTe KOOPAMHATHI BeKTOpa d, KOJAJIHMHEADHOr0 BEKTO-
py b {6; 8; — 7,5} u obpasyiolllero Tynoi yroJ ¢ KoopaH-
HATHEIM BEKTOpOM j, ecau |a|= 50.



