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PabGouast mporpamMma mo ydeOHOMY mpeamery «MaTemaTuka: anreOpa M Hadala MaTeMaTHYeCKOrO aHajiM3a, TeOMETPHs» COCTaBlICHAa B
COOTBETCTBHH C:
1. ®enepanbabiM 3aKk0oHOM «O0 0OpazoBanuu B PO» (ct. 12 1. 7).

2. denepanbHbIM TOCYIApPCTBEHHBIM O0pa30BaTEIbHBIM CTAHIAPTOM CpEAHEro oOIIero o00pa3oBaHUS, YTBEPKACHHOIO MPUKA30M
MunuctepcrBa oOpasoBanus 1 Hayku Poccuiickoit @enepaunn ot 17 masg 2012 r. Ne 413 (c u3sMEHEHUSAMU U JOTIOJIHEHUSIMH).

3. IlpumepHoli ocHOBHOW oOpa3zoBareiabHO# mporpammoit COO 1o npeameTy «maTeMaThKa: ajaredpa M Hadaja MaTeMaTHYeCKOTO aHalu3a,
reoMeTpus», 0JJ00peHHON pemeHreM (eaepanbHOro y4eOHO-METOAMYECKOro 00beANHEHHS 0 001meMy 00pa3oBaHHIO (ITPOTOKON OT 28
utoHs 2016 r. Ne 2/16-3).

4. Y4yeOHO-METOAMYECKUM KOMILIEKTOM COOTBETCTBYIOIIETO YPOBHS, BXOAsAmuX B DenepanbHblil nepeueHb MuHHCTEpCTBA 00pa3oBaHus U
Hayku Poccuiickoin @enepanuu.

5. OcHoBHOI1 06pazoBatenbHO porpammoit COO MAOY COILI Ne 44,

B coorBerctBun ¢ npunstoi Konuenuueint pasBuTHs MareMaTHueckoro obOpazoBaHus B Poccuiickoit depepauuu, MaTeMaTH4ecKoe
o0pa3oBaHKE PEIIacT, B YaCTHOCTH, CIEAYIOIINE KITFOUEBbIC 3a1a4H:

«IPEeJIOCTaBIIATh KaKJIOMY 00Yy4aromeMycsi BO3MOKHOCTh JOCTH)KEHUSI YPOBHS MaTeMaTHUYECKUX 3HAHUM, HE0OXOAMMOro Jisl AajbHEHIIen
YCHENTHOM JKU3HU B OOIIIECTBEY;

«obecnieunBaTh HEOOXOJMMOE CTPAHE YMUCIO BBIIYCKHHUKOB, MaTeMaTH4ecKas IIOJrOTOBKAa KOTOPBIX JOCTaTOYHA [UIl HPOJOJDKEHUS
o0pa3oBaHMsl B pa3IMYHBIX HAMpPABICHUSIX M ISl TPAKTHYECKOW JESTeIbHOCTH, BKIIOYAs IMPENoJaBaHUEe MAaTEeMaTHKH, MaTeMaTHYeCKHe
ucclieIoBaHusl, paboTy B cepe NHPOPMALMOHHBIX TEXHOJIOTUN U JIp.»;

«B OCHOBHOM OOIlIEM U CpeAaHeM o001ieM 00pa30BaHWM HEOOXOAMMO MPEAyCMOTPETh MOArOTOBKY OOYYaIOIIMXCS B COOTBETCTBUU C HX
3alpocaMy K YPOBHIO MTOJATOTOBKH B c(hepe MaTeMaTHUECKOro 00pa3oBaHUs».

COOTBETCTBEHHO, BBIJICNAIOTCS TP HAIlpaBIeHUs TpeOOBaHUH K pe3yIbTaTaM MaTeMaTHUECKOro 00pa3oBaHUs:

IPaKTUKO-OPUEHTHPOBAHHOE MaTeMaTHuecKoe 00pa3oBaHue (MaTeMaTHKa [Tl )KU3HH);

MaTeMaTHKa JijIsl UCTIOIb30BaHUs B MPOQeCcchy;

TBOPYECKOE HaNpaBiIeHUE, HA KOTOpOE HalleJeHbl T€ 00ydaroliecs, KOTOpble MIaHUPYIOT 3aHUMAaThCsl TBOPUYECKON M MCCIEN0BATENbCKON
paboToii B 00J1aCTH MaTeMaTHKU, GU3UKH, SKOHOMUKH U JPYTUX 00JIaCTAX.

OTH HampaBJIEHUS PEATU3YIOTCS B IBYX OJIOKax TpeOOBaHUM K pe3ysbTaTaM MaTeMaTHYecKoro 00pa3oBaHusl.

Ha 6a3oBoM ypoBHe:

Bomyckauk Hayumress B 10—11-m kiaccax: Ui MCHOJb30BaHUS B IMOBCEIHEBHOM JKM3HM U 00€CIEYeHHs] BO3MOXKHOCTH YCIEIIHOTO
MPOJOIDKEHHUST 00pa30BaHUS 10 CIIEUATBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCIIOIb30BAHUEM MAaTEMATUKU.

BBIITYyCKHHUK MOJIYYMT BO3MOKHOCTh HayuuThes B 10—11-M Kitaccax: misg pa3BUTHS MBILUIEHUS, UCIIOJIB30BAHMS B IIOBCETHEBHOM KU3HU U
o0ecriedeHrss BO3MOXKHOCTH YCHEIIHOTO MPOJOJDKEHHUS OOpa3oBaHMs MO CIEHUAIBHOCTSM, HE CBS3aHHBIM C TPHUKIAJHBIM HCIOJIb30BaHUEM
MaTEeMaTHKH.

Ha yrny6nenHom ypoBHe:

Boemyckauk Hayuutes B 10-11-m kiaccax: Al yCHEIIHOTO MPOJOHKEHUST 0Opa30BaHMs MO CHENHUAIbHOCTSAM, CBSI3aHHBIM C MPUKIIATHBIM
HCIIOJIb30BAaHUEM MaTEMATHUKH.



BBITTYCKHUK TOJYYMT BO3MOKHOCTH HayuuThesi B 10-11-m kmaccax: mmst oOecriedeHHss BO3MOXXKHOCTH YCHEIIHOTO TMPOAOJIKEHUS
00pa30BaHMs IO CIIECIUATBHOCTSIM, CBS3aHHBIM C OCYIIIECTBICHHEM HAYYHOW M MCCIEA0BATEIHCKON JACITEILHOCTH B 00JIACTH MATEMATHKU U CMEKHBIX
HayK.

Ieau ocBoeHUusi MporpaMMbl 0a30BOr0 YpOBHSI — 00ECIEYCHHE BO3MOXKHOCTH HCIIOJIb30BAHUS MATEMAaTUYCCKUX 3HAHWW M yMEHUU B
MOBCEIHEBHOM KU3HU U BO3MOXKHOCTHU YCHEIIHOTO MPOJOKEHHsI 00pa30BaHUsI IO CIIEHUAIbHOCTSIM, HE CBSI3aHHBIM C MIPUKJIATHBIM HCIIOIb30BaHHUEM
MaTeMaTHKU. BHYTpH 3TOT0 ypOBHSI BBIICISIOTCS JBE PA3IMYHbBIE IPOTPAMMBIL: KOMHEHCUPYowas 6a306as U OCHO8HASA OA308as.

Komnencupyromass 6a3oBasi mporpamMma COJEPKUT PACHIMPEHHBIM OJIOK MOBTOPEHHS U MpeAHa3HaueHa ISl TeX, KTO MO pPa3InYyHbIM
MpUYMHAM TI0CJI€ OKOHYAHUS OCHOBHOM IIKOJBI HE HMMEET JOCTATOYHOM MOATOTOBKHM JUIsl YCIEHIHOTO OCBOEHHUS pa3/eiioB ainreOpbl M Haydal
MaTEeMaTHYeCKOro aHalln3a, TeOMETPUU, CTATUCTUKH U TEOPUH BEPOSTHOCTEH MO MporpaMMme cpeHeil (1oyiHoil) 001eo0pa3oBaTeIbHOM MIKOJIBL.

[IporpaMmma mo MareMaTuke Ha 0a30BOM YpOBHE NpeIHA3HA4YCHA ISl OOYy4aroIIUMXCs CpPEeIHEH NIKOJbI, HEe HWCIBITHIBABIIMX CEPbE3HBIX
3aTpyJHEHHI Ha MPEbIAYIIEro YpOBHs 00yUeHHs.

OOy4Jaronuecs, OCyIIECTBISIONMEe 00ydeHne Ha 0a30BOM YpOBHE, OJDKHBI OCBOUTH OOIME MAaTEMaTHYECCKHE YMEHHS, HEOOXOIUMBIC IS
KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TE€M OHHU IMOJIy4al0T BO3MOXKHOCTh M3YUUTh HpEAMET IIy0ke, ¢ TeM 4YTOObl B JaJbHEWUIIEM MpU
HEO0OXOIMMOCTH U3y4aTh MATEMATHKY IS TPO(PECCHOHATBHOTO TPUMEHEHHUSI.

[Ipy u3yyeHMM MaTEeMaTHKH Ha YIIIyOJIEHHOM YPOHE MPEIbsBISIOTCS TpeOOBaHUS, COOTBETCTBYIOUIME HAIPABICHUIO «MaTeMaTuKa IS
po(hecCHOHATEHOM JIEATEIFHOCTHY; BMECTE C TEM BBITYCKHUK ITOJIy9aeT BO3MOKHOCTh M3yUUTh MATEMATHUKY Ha TOpa3ao 00jiee BHICOKOM YPOBHE, UTO
co3aact GyHIaMEeHT AJisl JalbHEHIIIer0 Cephe3HOro U3yYeHHs] MaTeMaTUKU B BY3e.

[Iporpamma COO coAep>XUT CPAaBHUTEIBHO HOBBIN JJISI POCCHUCKOM IMIKOJBI pazzaen «BeposTHOCTh M cratucTtukay. boiblioe BHUMaHHE
yIesieTCsl MPAKTUKO-OPUEHTUPOBAHHBIM 33/Ia4aM.

[Ipu u3yueHun mMaTeMaTUKH OOJBIIIOE BHHUMAaHUE YACNAETCS PA3BUTHI0O KOMMYHHKATUBHBIX YMEHUU ((HOpMYIHpOBATh, apryMEHTHUPOBATh U
KPUTHUKOBATh), GOPMUPOBAHUIO OCHOB JIOTHYECKOTO MBIIUICHUS B YACTH MPOBEPKU UCTUHHOCTHU U JIOXKHOCTH YTBEPKACHUMN, TOCTPOCHUS MIPUMEPOB U
KOHTPIPUMEPOB, IETIOYEK YTBEPKACHUH, (DOPMYIUPOBKUA OTPHUIIAHUH, a TAaK)KE€ HEOOXOJUMBIX U JIOCTATOYHBIX YCJIOBHiI. B 3aBUCHMOCTH OT ypOBHSA
MpOrpaMMbl OOJbIIIE MM MEHBIIE BHUMAaHUS yIEISETCs YMEHHUIO padoTaTh MO alrOpUTMY, METOAAaM IMOMCKA alfOPUTMa U OMPEEIICHUI0 TPAHHUIL
MPUMEHUMOCTH alTOPUTMOB. TpeboBanms, chopmynupoBaHHble B pazjaene «['eomerpus», B OOJbIICH CTENEHW OTHOCATCA K Pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN U TpadudeCcKX METOIOB, YeM K (hOpMaIbHOMY OMUCAHUIO CTEPEOMETPUIECKHX (DaKTOB.

Ilinanupyembie pe3yJibTaThl OCBOCHHUS Y4e€0OHOI'0 NpeaMeTa
«MaremaTuka: ajnredpa U HayaJa MATEeMATHYECKOI0 AHAJIN3a, T€OMETPHU»

ba3oBblii ypoBeHb
«IIpo61eMHO-PYHKIIMOHAJIbHBIE Pe3YJIbTaThD)

Pasznen I. BeInyCKHUK HAy4YuTCSH I11. BeInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH

Henn JI1st icob30BaHMs B TOBCEAHEBHOM )KU3HU 1 Hna pazeumus Molunenus, UCNONb308AHUS 8 NOBCEOHEBHOU JHCUSHU

OCBOCHUA o0ecreyeHrs BO3MOXXHOCTH YCIIEUITHOTO MPOJIOJIKEHUS u obecneueHus: 603MOACHOCMU YCNEUWHO20 NPOOONINCEHU 0OPAZ0BAHUS

npeaMera o0pa30BaHMsl 110 CHEIMATLHOCTSM, HE CBSI3aHHBIM C no CneyuarbHOCMAM, He C8A3AHHbIM C NPUKAAOHBIM UCHOTIb308AHUEM
MIPUKJIAJHBIM MCIOJb30BAHUEM MAaTEMATUKH Mamemamuxu




Dnemenmot
meopuu
MHOMCECE U
Mamemamuuec
Koil 102uKu

— Omnepuposath Ha 6a30B0M ypoBHe! moHsTUAMMU:
KOHEYHOE MHOKECTBO, DJIEMEHT MHOXECTBA,
MOJIMHOXECTBO, IEpeceueHe U 00bEeTMHEHNE
MHO>KECTB, UHCJIOBbIE MHOXECTBA Ha KOOPJAMHATHON
psIMOM, OTPE30K, MHTEPBAL,

— omepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMH:
YTBEPXKACHHUE, OTPUIIAHUE YTBEPIKICHHSI, ICTUHHBIC U
JIOKHBIC YTBEPKACHUS, IPUUNHA, CIICJCTBUE, YACTHBIN
citydail 00IIero yTBepKIeH!Us, KOHTPIPUMED;

— HaXOJUTh NepecedeHrne u 00beAMHEHNE ABYX
MHOXECTB, MPEICTaBICHHBIX TpaQUIecK Ha YUCIOBOU
IIPSIMOM;

— CTpPOWTbH Ha YUCIOBOU MPSIMOM OJIMHOKECTBO
YHCIOBOTO MHOXKECTBA, 3aJaHHOE MTPOCTEHIIINMHU

YCIIOBUSIMU;

— pacno3HaBaTh JIOKHbIE YTBEPKJI€HUS, OLTUOKH B
pacCyXJICHHUsIX, B TOM YHCJIE C UCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoui scuznu u npu uzyuernuu opyaux
npeomemos:

— HCHOJIb30BATh YMCIIOBBIE MHOKECTBA HA KOOPIMHATHOM
MPSMOMU JIJIs1 ONUCAHUS PEaIbHBIX IIPOLIECCOB U
SIBIICHHI,

— IIPOBOJHUTH JIOTUYECKUE PACCYKICHUSA B CUTYALUAX
MMOBCEAHEBHOM KM3HU

Onepupoeamb2 NOHAMUAMU. KOHEYHOE MHOMNCeCcneo, 3J1eMEHRN

MHOIHCECBA, NOOMHONCECMB0, NepeceyeHue u 00beOuHeHue
MHOIICECTE, YUCTOBbIE MHONCECMBA HA KOOPOUHAMHOU NPAMOT,
OMpe30K, UHMEPBAI, NOTYUHMEPBAIL, NPOMENCYMOK C 8bIKOJOMOT
MouKol, epaghuueckoe npedcmasieHue MHOICeCms Ha
KOOPOUHAMHOU NIOCKOCIU;

ONepuUpoBamb NOHAMUAMU: YMEEPAHCOeHUE, OMPUYAHUEe
VIMBEPAHCOeHUsl, UCHUHHDBLE U TONHCHbLE YMBEPIUCOCHUS, NPUYUHA,
ceocmaue, YaCmHbLLL CIYYall 00ue20 Ymeepicoens,
KOHmMpnpumep,

npoeepsmb NPUHAOLEHCHOCT DJIeMEHMA MHONCECBY,
Haxoo0ums nepeceuerue u 00veOUHeHue MHONMCECMS, 8 MOM Yucie
NPeOCmAasIeHHbIX epapuuecKu Ha YUCI080U NPSIMOLL U HA
KOOPOUHAMHOU NIOCKOCU;

npoeooUms 00KA3aMeNbHble PACCYAHCOeHUs OISl 0OOCHOBAHUS
UCIUHHOCIU YMEEPIHCOEHULL.

B nosceonesnoii socuznu u npu usyyeHuu Opyeux npeomemos:

UCNONb3068AMb YUCTIOBblE MHONMCECMBA HA KOOPOUHAMHOU NPAMOT
U Ha KOOPOUHAMHOU NAOCKOCIMU 0151 ONUCAHUSL PeaIbHbIX
npoyeccos u si8eHull;

npo6oOUMb 00KA3AMENbHbBLE PACCYHCOCHUS 8 CUNYAYUSX
NOBCEOHEBHOUL HCU3HU, NPU PeUUeHUU 3a0ad U3 Opy2ux npeomemos

Yucna u
GbIpadiceHun

— OmnepupoBaTh Ha 6a30BOM YPOBHE TOHITHSIMU: 1IE€TI0€
YUCJI0, JETMMOCTh YHCeN, OOBIKHOBEHHAS IPOOb,
JeCATUYHAS JPOo0k, pallMOHATIEHOE YHUCTIO,

C80000H0O Onepupoamv NOHAMUAMU: Yeloe YUCTO, 0eNUMOCTb
yucen, 00bIKHOBeHHAs OPOOb, decamuyHnas 0pobb, payUoOHAIbHOE
YUCI0, NPUOTUINCEHHOE 3HAYEHUE YUCLA, YACMb, 005, OMHOWEHUe,

! BHGCL " fajee: paclio3HaBaTb KOHKPETHLIC IPUMEPbI 06IIII/IX MOHATHUH I10 XapaKTCPpHbIM IIpU3HAKaM, BBIIIOJHATH HeﬁCTBHH B COOTBETCTBHU C OIPCACIICHUEM U l'[pOCTCﬁIlIHMH
CBOIiCTBaMH HOHﬂTHﬁ, KOHKPETHU3NUPOBATh IIPUMEPAMHU 06IHI/I€ IIOHATHS.
2 3):[60]: " Aajiee; 3HaTb ONPECACIICHNUE NMOHATUSA, YMETD IMOSACHATL €ro CMbICJI, YMETb MCII0JIb30BATh NOHATHUE U €TI0 CBOIICTBa Ipyu NpOBEACHUN paccymneHI/Iﬁ, peuIeHUH 3a1a4.




npuOIMKEHHOE 3HAYEHUE YUCIIA, YacTh, 10,
OTHOILIEHHUE, ITPOLICHT, ITOBBILLICHUE U IIOHUKEHUE Ha
3aJJaHHOE YUCIIO MPOIEHTOB, MacIITa0;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU:
jorapudm yucia, TPUrOHOMETPUYECKAsT OKPY>KHOCTb,
rpaaycHas Mepa yria, BeJIM4HMHA yIila, 3aJaHHOTO
TOYKOW Ha TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC,
KOCHHYC, TAHT'€HC U KOTAHI'€HC YIJIOB, UMEIOILINX
IIPOU3BOJIbHYIO BEJIMYHHY;

BBITNIOJHATH apu(MeTHYecKue IeHCTBUS C LebIMU U
paluMoOHaIbHBIMU YHCIIAMU;

BBITOJIHATH HECTIOKHBIE TPEOOPA30BAHUSI YUCIIOBBIX
BBIPAXCHHI, COIEPIKALUX CTENEHHN YUCel, TM00 KOPHU
13 yrcen, 100 Jiorapudmel Yucer;

CpaBHMBATh pallMOHAJIbHBIC YHCIIAa MEXKITY CO00ii;
OLICHUBATh U CPABHUBATh C PALlMOHAIbHBIMHU YHUCIAMU
3HAYEHHUSI LIeJIBIX CTEIICHEN Yucen, KOpHen
HaTypaJbHOH CTENEeHU U3 Yucell, Jorapu(MoB YHCeN B
IIPOCTHIX CIIy4YasiX;

M300paxaTh TOYKaMH Ha YHCIOBOW MPSIMOM 1ENIbIE U
panuoHaIbHbIC YUCIIA;

n300paxxaTb TOUKaMH Ha YUCIOBOW MPSIMOM LeNble
CTEIIEHN YUCEJl, KOPHU HAaTypaJIbHON CTEIIEHU U3
YHCell, JIOTapu(MBbl YUCEIl B IPOCTHIX CIIydasx;
BBINOJIHAThH HECIIOKHBIE TPe0Opa30oBaHus 1eNbIX U
JIpOOHO-PALMOHAIBHBIX OYKBEHHBIX BHIPAKEHUM;
BBIPAXKATh B MPOCTEHIINX CIy4YasxX U3 PaBEHCTBA OJJHY
IIEPEMEHHYIO Yepe3 IPYTHUE;

BBIYMCIIATH B IIPOCTBIX CIy4YasX 3HAYEHHUs YHACIOBBIX U
OYKBEHHBIX BBIPQKEHUH, OCYILIECTBIISISI HEOOXOAUMBIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;

n300paxaTbh CXeMaTHUECKH yroJl, BEIMUYNHA KOTOPOrO
BBIPAJKEHA B rpajycax;

npoyenm, noguvluleHue U NOHUNCEHUE HA 3A0AHHOe YUCTIO
npoyenmos, macuimao,

nPUBOOUMb NPUMEPbL YUCETL C 3A0AHHBIMU CEOUCMEAMU
oenumocmu,

ONnepuposamv NOHAMUAMU. T02apUphm 4ucia,
MPUSOHOMEMPULECKASL OKPYIHCHOCMb, PAOUAHHASL U 2PAOVCHAS
mepa yena, 8euduna yaid, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPUYECKOU OKPYICHOCTU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y2ll08, UMEIOUIUX NPOU3BOTIbHYIO GeIUYUNY, YUCIA € U TT;
8LINOIHAMb apuhmemuueckue 0eticmeus, coiemas yCmuole u
nUCbMeHHble NPUeMbl, NPUMEHSISL NPU He0OX0OUMOCMU
BLIYUCTUMENbHbIE YCMPOUCTEA,

HAX00UMb 3HAYEeHUsI KOPHS HAMYPATbHOU CIMEeNneHuU, CeneHu ¢
PAYUOHATbHLIM NOKA3ameem, 102apupma, UCnoIb3ys npu
HeoOX00UMOCMU 8bIYUCTUMEIbHBLE YCIPOUCMEA;

NOb306AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npPoBOOUMDb NO U3BECHMHBIM (POPMYIAM U NPABULAM
npeobpazo6anuust 6YKEEHHbIX BbIPANCEHULL, BKIIOUAIOWUX CIEeNneHlU,
KOPHU, JI02apUhMbl U MpueoOHOMempuieckue QyHKyuu,
HAX0O0UMb 3HAYEHUS YUCTOBLIX U OYKBEHHBIX GbLPANCEHUI,
ocywecmaesis Heobxooumble NOOCMAHOBKU U NPeoOPA308AHUSL,
U306pasicameb cxemMamuyecKku Y20, GeIUdUHA KOMopo2o
BbIPADICEHA 6 2PA0YCaXx UNU PAOUAHAX,

UCNOIL306AMb NPU PeUeHUU 3a0ay MAOIUYHbIEe 3HAYECHUS
MPUSOHOMEMPUUECKUX DYHKYULL YeN08;

BbINOIHAMb NEPeso0 BeIUYUHbBL Yeld U3 PAOUAHHOU Mepbl 6
2paodycHyo u 0OpamHo.

B nosceonesnotl scuznu u npu uzyuenuu Opyeux yueOHbvix npeomMemos:

BbINOJIHAMb OCLUCMBUS C YUCTIOBLIMU OAHHBIMU npu peweruu 3a0ay
npakmu4ecKkozo xapaxkmepa u 3a0ay us Pa3nuvdHblY obnacmetl
3HClHu1/7, UCnOJb3y: npu Heobxooumocmu CnpasovHble mamepuaibl




OLICHMBATh 3HAaKW CMHYCa, KOCUHYCAa, TAHI'CHCA,
KOTaHI'CHCAa KOHKPETHBIX YIJIOB.

B nosceomnesnoti scuznu u npu usyuenuu opyeux yueOHulx

npeomemos:

BBITIOJIHATH BEIYMCIICHUS MPU PEIICHUH 3a]1a4
MPaKTUYECKOI0 XapaKTepa;

BBITIOJIHATH MPAKTUYECKUE PACUETHI C UCIIOIB30BAaHUEM
IpU HEOOXOIMMOCTH CITPABOYHBIX MAaTEPUAJIOB 1
BBIYUCIIUTENIbHBIX YCTPOUCTB;

COOTHOCHUTH PEaJIbHbIC BETMUUHBI, XaPaAKTEPUCTUKU
00BEKTOB OKPYKAIOIIEr0 MUPA C UX KOHKPETHBIMU
YHCJIOBEIMH 3HAUCHHSIMU;

UCIIOJIb30BaTh METOIBI OKPYTJICHUS, TIPUOIMIKSHUS U
MPUKUJIKY TIPU PEIICHUH MPAKTUYECKUX 3a71a4
IMOBCEAHEBHOM KH3HU

U 8bIYUCTUMENIbHBIE YCMPOUCMEA,

OYeHUBamy, CPABHUBAMb U UCHONb308aNMb NPU PeUleHUU
NPAKMUYECKUX 3a0ay YUCI08ble 3HAUEeHUs. PeanlbHbIX GeIUUUH,
KOHKpemHble YUCIo8ble XAPpAKMEePUCMUKU 00bEKmo8
OKpYHCaoOUie2o mupa

Ypasnuenus u
Hepaseencmea

Pemiate nuHelHbIe ypaBHEHUS U HEPABEHCTBA,
KBaJ[paTHbIC YPABHEHUS;

pewath JorapupmMuueckue ypaBHeHus Buja log o (bx +
¢) = d v IpocTele HepaBeHCTBa BUaa log o x < d;
pelaTh MoKasaTelbHbIe ypaBHEHUs, Buaa a” ‘= d
(rae d MOXHO MpeICTaBUTh B BUJIE CTETIEHU C
OCHOBaHHUEM @) U MPOCTENIINE HEPAaBEHCTBA BUAa a* <
d (rne d MOXXHO TIPE/ICTaBUTh B BUJIE CTEIIEHU C
OCHOBAHHEM q);.

IPUBOJIUTH HECKOJIBKO MPUMEPOB KOPHEH
MPOCTEHIIEro TPUrOHOMETPUUYECKOTO YpaBHEHUS BUAA:
sinx=a, cosx=a, tgx=a,ctgx=aqa, raeca—
TabJIMYHOE 3HAYEHHE COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (PYHKIIMHU.

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux

npeomemos.

Pewams payuonanvusie, nokazamenvHule u loeapugmuiecKue
VPaeHeHus U HepaseHCcmea, npocmetiuiue UppayUoHaIbHble U
MpuUSOHOMempuyecKue ypagHeHus, Hepasencmsea U ux CUCIembl;
UCNONIBL308aAMb MEMOObl PeUuleHUsl YPAGHEHULL: NpugedeHue K U0y
«npouzeedenue pagrHo HY0» UIU «4ACMHOEe PAGHO HYII0Y, 3AMeHa
nepemeHHbIX,

UCNONIL308aMb MEMOO UHMEPBANO08 OISl peuleHUsl Hepa8eHCME;
UCnoIbL308amMb 2paghuyecKuti Memoo 0.1 NPUOIUIHCEHHO20 PeULeHUs
VpaeHeHull U HepageHCma;

uzobpasicamov Ha MpUSOHOMEMPUYECKOU OKPYICHOCIIU
MHOJICECME0 peuteHUll NPOCMeUWUX MPUSOHOMEMPULECKUX
VPaeHeHUll U HepageHCme;

8bLINOIHAMS OMOOP KOPHEl YPAGHEeHUll U PeuleHUll HepageHcms 6
coomeemcmeuu ¢ OONOIHUMENbHLIMU YCIOBUAMU U
02paHUYeHUAMU.

B nosceonesnoil ocuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:




COCTaBJISITh M pelIaTh YPaBHEHUS U CUCTEMBbI
YpaBHEHUI MIPU PEIICHUN HECIIOKHBIX MPAKTHYECKUX
3a1a4y

COCMAsIAMs U peuams YpasHeHus, CUCeMbl YPAGHEeHUL U
HepaseHCcmaa npu peueruu 3a0ay Opyeux yeoOHvlx npeomemos,
UCNONb306AMb YPABHEHUS U HepPABeHCMEa OISl NOCMPOEHUS U
UCCe008aHUSL NPOCMENUUUX MATNEMAMUYECKUX MoOelell PeanlbHbIX
cumyayuil uiu NPUKIaOHbIX 3a0ay,

yMemb UHMePNPemupo8amy NOJYYeHHbII NPU PeueHUU YPAeHeHUs,
HepaseHCcmaa Ui CUCmemsl pe3yibmam, OYeHU8amy €20
npasoonoooodue 6 KOHmeKkcme 3a0AHHOU PEaIbHOU CUMYAYUU UIU
NPUKIAOHOU 3A0a4U

Dynkuyuu

OnepupoBaTb Ha 0a30BOM YPOBHE OHATUSIMHU:
3aBUCUMOCTb BEJIMYUH, (PYHKIMS, apryMEHT U
3Ha4YeHue QPyHKIUH, 007aCTh ONpeaesIeHUs U
MHOX€ECTBO 3HaUYCHUH (yHKIMHU, rpadUK 3aBUCUMOCTH,
rpadux GyHKIMH, HYTU QYHKIIUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHUE HA YMCIOBOM
IIPOMEXKYTKE, yObIBAHUE HA YHCIOBOM IIPOMEXKYTKE,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIINU HA
YHCIIOBOM MPOMEXKYTKE, TeproaAndecKas GyHKIH,
nepuo;

OIepUpOBATH Ha 0a30BOM YpOBHE MOHATUSAMU: MpsMast
U oOpaTHas MPONOPLMOHATILHOCTh JIMHEHHa,
KBaJpaTHU4Has, JorapupmMudecKkas 1 rnokazaTesibHas
(GyHKLINHU, TPUTOHOMETPHUYECKUE (PYHKIINH;
pacrio3HaBaTh rpauKu 3JI€MEHTapHBIX QYHKIUI:
OpSAMO 1 0OpaTHON MPOMOPIUOHAIBHOCTH, TUHEHHOMH,
KBaJJpaTUYHOM, JTorapu(pMUIEecKOi 1 MoKa3aTeIbHON
(GyHKUINH, TPUTOHOMETPHUECKUX (DYHKIIA;
COOTHOCUTD I'paUKH 3JI€MEHTAPHBIX (YHKIIHI:
npsIMON M 0OPATHOI MPONOPLMOHAIBHOCTH, TUHEHHOMH,
KBaJIpaTUYHOM, JorapuMuyecKoil 1 noka3areabHOU
(GyHKUUH, TPUTOHOMETPUUYECKUX (DYHKIIHH C
dopMynaMu, KOTOPBIMU OHU 33/1aHBI;

HAXOJUTh 0 rpapuKy NPUOTNKEHHO 3HAYCHUS

Onepuposams NOHAMUSMU: 3A6UCUMOCTINL BEIUYUH, (DYHKYUSL,
apeymenm u 3navenue QyHKyuu, oo1acms onpeoenerus u
MHOIICECMBO 3HAYUEHUN PYHKYUU, CPAPUK 3a8UCUMOCTU, 2PAPDUK
@yuKyuU, HyIU YHKYUU, RPOMENCYMKU 3HAKONOCMOSHCMEA,
803pacmanue Ha YUCI080M NPOMEICYIKe, YObleanue Ha YUCTO80M
npomedcymke, HauboIvbuLee U HauMenbliee 3HayeHue QYHKYuu Ha
YUCTI080M NPOMENCYMEKE, NePUOOUYEeCKAs PYHKYUS, Nepuoo,
YemHas u Heyemudas QyHKyuu,

ONepupoBamb NOHAMUAMU. NPSAMASL U 0OPAMHAS
NPONOPYUOHATLHOCHIb, TUHEUHASL, K8AOPAMUYHAS,
Jloeapupmuueckas u noKka3amenibHas QYHKyuu,
mpueoHomMempuieckue QyHKyuu,

onpeodenams 3Ha4eHue QYHKYUU no 3HaYeHuio apeymenma npu
PA3IUYHBIX CNOCOOAX 3a0aHUs YHKYUU,

cmpoums epapuKu u3yueHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPDUKY U 8 NPOCMENUUX CLYYAsAX NO hopmye
nogeoeHue u c8oUCM8a QyHKYuUil, HAxo0ums no papuxy QyHKyuu
Haubobuue U HAUMEeHbUUE 3HAYEHUs,

cmpoums 3CKuU3 epagura gyukyuu, yoosiemsopsaouiel
npueeodenHoMy Habopy Ycio8uUll (RpomedcymKu
go3pacmanus/yovieanus, sHaveHue QYHKyuu 6 3a0aHHOl mouxe,
MOYKU IKCMPEMYMO8, ACUMIIMOMbL, HYAU PYHKYUU U M.O.);
pewams ypagreHus, npocmeniuiue CUucmemyl ypagHeHutl, UCNONb3Ys
ceoticmea QYHKYUll u ux epaghuxos.




(GYHKIMH B 33/IaHHBIX TOYKAX;

OTpeNIeNATh 10 TpaduKy cBOWCTBa PyHKIIUHU (HYIIH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HAaHOOJIbIINE U HAUMCHBIIIHE 3HAYCHUS
U T.IL.),

CTPOUTH dCKH3 rpaduka GyHKINHU, YIAOBICTBOPSIOMICH
NPUBEJCHHOMY Ha0OpY yCIOBUH (TIPOMEXKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUeHNE (QYHKIIMH B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB H T.II.).

B nosceonesnoii srcuznu u npu uzyuenuu opyaux

npeomemos:

OIpEeNeNTh O rpaduKaM CBOMCTBA peabHBIX
NPOIIECCOB U 3aBUCUMOCTEH (HAUOOJIbIINE U
HAMMEHBIIIME 3HAYCHUS, TPOMEXKYTKH BO3pACTaHUS U
yOBIBaHUS, IPOMEKYTKH 3HAKOITOCTOSHCTBA | T.I1.);
UHTEPIPETHUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM
NPaKTUYCCKON CUTYalluu

B nosceonesnoil ocuznu u npu usyueHuu opyaux y4eOHvlx npeomemos.

onpeoesims no 2paguKram u UCNOIb308amsb OJlsl peueHUs.
NPUKTIAOHBIX 3A0aY CBOUCMEA PEATbHBIX NPOYECCO8 U
3asucumocmell (HauboOIbLUIUE U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUS U YObIBAHUS (DYHKYUU, NPOMEICYMKU
3HAKONOCMOANCMEA, ACUMAIMOMbL, NEPUOO U M.N.);
UHMEPNPEMUPO8ams C8OUCMBA 8 KOHMEKCMe KOHKPEeMHOU
NPAKMU4ecKoll CUmyayuu,

onpeodenams no epaguram npocmelniue XapaKmepucmuKu
nepuoouyecKux npoyeccos 8 OUON02UU, IKOHOMUKE, MY3bIKE,
paouocssazu u op. (amnaumyoa, nepuoo u m.n.)

Inemenmeot
mamemamuuec
K020 ananusa

OmnepupoBath Ha 06a30BOM yPOBHE TIOHSATHUSIMHU:
npou3BoIHAs (PYHKIIUHM B TOYKE, KacaTeIbHas K
rpaduky QyHKIUH, IPOU3BOIHAS (DYHKIINH;
OTIpeNeNATh 3HAaYeHUE POU3BOAHON (PYHKIIH B TOUKE
10 N300paKEHHIO KacaTeIbHOW K TpaduKy,
IIPOBEICHHON B 3TOM TOUKE;

pelaTh HeCJIOKHBIE 337a4l Ha IPUMEHEHHE CBSI3U
MEXy IPOMEKYTKaAMU MOHOTOHHOCTH U TOUKAMHU
IKCTpeMyMa (QYHKIUH, C OTHON CTOPOHBI, U
IPOMEKYTKaMHU 3HAKOIIOCTOSTHCTBA M HYJISIMU
MPOU3BOTHON 3TON (QYHKIIUU — C APYTOM.

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux

npeomemos.
MOJIB3YSICh TpaKaMH, CPaBHUBATH CKOPOCTH

Onepuposams nousmuamu: npou3eo0HAs PYHKYUU 8 mouKe,
KacamenbHas K epaguxy hyuKyuu, npoussoonas QyHKyuu,
BbIUUCTIAMND NPOUZBOOHYIO 0OHOUNIEHA, MHO20UNEHA, KBAOPAMHO20
KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYUIL,

BbIUUCTIAMb NPOU3BOOHBLE LEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYUIL, UCNOTIb3YSL CHPABOYHBLE MAMEPUATLL,

uccne008ams 8 NPOCMeEUWUX Cayuasx QyHKyuu Ha
MOHOMOHHOCHb, HAX0OUMb HAUDOIbUIUE U HAUMEHbUUE 3HAYEHUS
@yuKkyul, cmpoums epapuru MHO20YIEHO8 U NPOCMEUUUX
PAYUOHATILHBIX PYHKYULL C UCNOTIL30BAHUEM ANNApama
Mamemamuyecko20 aHaIu3d.

B nosceounesnotui socuznu u npu usyueruu opyaux yueoHvlx npeomemos.

pewamv NPUKIaonvie 3a0ayu u3 ouoioeul, QUUKU, XUMUU,
IKOHOMUKU U OPY2UX NPEeOMeMOo8, C8A3AHHbIE C UCCIe008aAHUEM




BO3pacTaHus (POCTa, MOBBIIICHUS, YBETHUCHHUS U T.II.)
WM CKOPOCTH yOBbIBaHUS (TIAJCHUS, CHUKCHUS,
YMEHBIIEHUS U T.I1.) BEJIMUMH B PEATbHBIX MPOLIECCAX;
COOTHOCHUTD I'paKH peaTbHBIX IIPOIIECCOB U
3aBUCUMOCTEH C MX OMUCAHUSIMH, BKIIOYAIOIUMHU
XapaKTePUCTUKU CKOPOCTH U3MEHEHUS (OBICTPHII poOCT,
MJIABHOE MOHMXEHUE U T.I1.);

HCITOJIH30BaTh IPAPUKH PEaTbHBIX MTPOLIECCOB IS
PEIICHUS HECIOKHBIX MPUKIIATHBIX 33/1a4, B TOM YHCIIE
ompezenss no rpagukKy CKOpocTs XoAa mpoiiecca

Xapaxkmepucmux peanbHulX NPOYEccos, HAX0HCOeHUuem
HaubOILWUX U HAUMEHBUUX 3HAYEHULl, CKOPOCTU U YCKOPEHUS U
UHmMeEpnpemuposams nNoJlyYeHHble Pe3yiIbmamyl

Cmamucmuka
u meopus
eéepoamHuocmeit
, 102UKA U
KoMOuHamopu
Ka

OmnepupoBatb Ha 0a30BOM YPOBHE OCHOBHBIMH
ONMCATEIbHBIMU XaPaKTEPUCTUKAMU YUCIIOBOTO
Habopa: cpeiHee apupmMeTHyecKoe, Me1aHa,
HauOoJIbIIIee U HAUMEHbLIIEe 3HAUECHUS;

OTIepHpOBATH Ha 0230BOM YPOBHE MOHATHSIMHU: YaCTOTA
¥ BEPOSITHOCTH COOBITHS, CITy9aifHBI BBIOOD, OTIBITHI C
PaBHOBO3MOYHBIMHU JIEMEHTAPHBIMU COOBITUSMU;
BBIYHUCIISATh BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUeTa
YKClla UCXO/I0B.

B nosceonesnoui orcuznu u npu usyuenuu opyaux

npeomemos.

OLICHUBATh U CPAaBHUBATH B MIPOCTHIX CIydasx
BEPOATHOCTH COOBITHI B pealibHOM JKU3HH;

YUTaTh, CONIOCTABIIATh, CPABHUBATH, UHTEPIIPETUPOBATH
B [IPOCTBIX CIIy4asX peajbHbIC JaHHBIE,
IpeJICTaBICHHbIE B BUE TAaOIHII, AUarpamMm, rpadukoB

Hmemb npedcmasnenue 0 OUCKPEMHBIX U HENPEPLIGHBIX CYUAUHBIX
BEUYUHAX U PACNPEOeNeHUSX, O He3ABUCUMOCIU CIVYAUHBIX
BeUYUH,

umems npeocmasienue 0 Mamemamuieckom 0HCUOAHUU U
oucnepcuu Ciy4aunblx GeaUYUH,

umems npeocmasienue 0 HOpMaiIbHOM PACHPeOeleHuy U NPUMepax
HOPMANbHO PACHPEOENeHHbIX CLYYAUHBIX BETUYUH,

NOHUMAMb CYyMb 3aKOHA DONLUUUX YUCeN U 8bIOOPOUHO20 Memood
U3MepeHUs 6epoSMHOCMeEll;

umems npeocmasnenue 06 yCi06HOU 8ePOSIMHOCIU U O NOJHOU
8EPOAMHOCMU, NPUMEHAMb UX 8 PEUEHUU 3A0a,

uMemb nPeoCcmasienue 0 BaNCHbIX YACMHBIX 6UOAX PACNPEOeNeH Ul
U NPUMEHAMb UX 8 peuleHUl 3a0a4;

umMems npedcmasienue 0 KOpperayuu CIyyaiHblx 6eIUdUH, O
JIUHENIHOU pe2pecCull.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

BLIYUCTSIND UTU OYCHUBAMb 8EPOSIMHOCTIU COOLIMULL 8 PEAIbHON
HCUBHU,

8b10UPAMb NOOX00AUUE MEMOObL NPEOCMABIeHUs U 00pabomKu
OQHHbBIX,

YMenb pewams HeCIONCHbIE 3a0ayU HA NPUMEHEHUE 3aKOHA
OONLUIUX YlUCeN 8 COYUOLO2UU, CMPAXOBAHUL, 30PABOOXPAHEHUU,
obecneuenuu Oe30NaACHOCMU HACENEHUsL 8 YPE3BbIUALIHbIX




cumyauusix

Texcmoewie
3a0a4u

Pemrate Hec0XKHBIE TEKCTOBBIC 3a/1a41 PA3HBIX THIIOB;
aHAJIM3MPOBATH YCIOBHE 337a4H, IIPH HEOOXOJMMOCTH
CTPOUTBH JJISl €€ PEUICHUsI MATEMaTHYECKYIO0 MO/IEIb;
NOHUMATh U MCIIOIBb30BaTh ISl PEILICHUS 3a/1a91
UH(OpPMAIHNIO, TPECTABICHHYIO B BU/I€ TEKCTOBOH 1
CHUMBOJIBHOMH 3amucH, cxeM, TaOJIHuIl, 1uarpamm,
rpaduKoOB, pUCYHKOB;

JIeMCTBOBATD O AITOPUTMY, COAEPKAIIEMYCS B
YCIIOBHH 33J1a4H;

UCIIOJIb30BATh JIOTHYECKUE PACCyKICHHS IPU PEILICHUN
3a/1a4H;

paboTtaTh ¢ N30BITOYHBIMH YCIIOBHSIMHU, BBIOHpAs U3
BCel MHpOpMAIUH, TaHHBIC, HEOOXOUMBIC IS
peLIeHus 3a/1a4u;

OCYILECTBIISITh HECIIOKHBIN 1epedop BO3ZMOKHBIX
peleHuid, BRIOMpasi U3 HUX ONTHMAIBHOE T10
KPHUTEPUSM, CHOPMYITHUPOBAHHBIM B YCIIOBHH;
aHAJTM3UPOBATh U UHTEPIPETHPOBATH TIOTYICHHBIC
pelIeHns B KOHTEKCTE YCIIOBUS 3a/1a49H, BEIOUPATh
peleHts, He TPOTHBOpeYallue KOHTEKCTY;

pemaTh 3aa4i Ha pacyeT CTOMMOCTH TTOKYIIOK, YCIIYT,
MOE3/I0K U T.IL.;

pemaTh HEeCIIOKHBIC 33a9H, CBSI3aHHBIE C JIOJIEBBIM
y4acTHEM BO BJaJleHUH (GUPMOH, IPEeIIpUATHEM,
HEJIBIKUMOCTBIO;

pelaTh 3aauu Ha MPOCTHIE MPOLEHTHI (CUCTEMBI
CKUOK, KOMHACCHH) ¥ Ha BBIYMCIICHHE CIIOKHBIX
MPOIICHTOB B Pa3IMYHBIX CXeMaX BKIIAJIOB, KPEJAUTOB U
UTIOTEK;

pelaTh MpakTUYECKHe 3aauu, TpeOyromue
UCIIOJIb30BaHUS OTPULIATETIbHBIX YHCEN: Ha
ofpeieieHue TeMIepaTyphl, Ha OlpeaesieHIe
MOJIOKEHUS Ha BPEMEHHOM ocH (10 Hallel 3pbl 1

Pewamv 3a0auu pazneix munos, 6 mom yucie 3a0a4u NOGbLIUEHHOLU
mMpyOHOCMU,

8b1OUPAMb ONMUMATILHBIL MEMOO pelueHUst 3a0adu,
Paccmampusast paziuyHvle Memoobl,

CMpoums M0o0eb peuleHus 3a0ayu, NPo8ooUMs 00Ka3amebHbvle
paccysicoenust;

pewams 3a0ayu, mpedyowue nepedopa 6apuarHmos, npoepKu
VC08UlL, 8b100pa ONMUMATLHOO pe3yIbmama;

AHATUUPOBAMD U UHMEPNPEMUPOBATb PE3YIbIMANbL 8 KOHMEKCHe
VCI08USL 340a4U, BbLOUPAMb PEUEHUsl, He RPOMuUgopedauyue
KOHMeKCmy,

nepesooums npu peuleHuu 3a0a4u UHhopmayuio uz 00HoU Gopmol
8 Opy2y10, UCNONb3YA NPU He0OX00UMOCU CXeMbl, mabauybl,
epaguxu, ouaspammol;

B noeceomnesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

peulams npakmuieckKue 3a0a4u U 3a0a4u u3 Opyeux npeomemos




1I0CJI€), HA ABM)KEHUE JCHEKHBIX CPEICTB
(mpuxoJ1/pacxo), Ha ONpeeIeHUE TITyOUHBI/BBICOTHI U
T.IL;

UCIIOJIb30BaTh MOHATHE MacluTala JUlsl HAaX0XKICHUS
paccTOsHUM U JUIMH Ha KapTax, IUIaHaX MECTHOCTH,
TUTaHaX TIOMENICHH, BEIKPOWKAX, MMPU paboTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnoui sxcuznu u npu usyuenuu opyaux

npeomemos:
pelaTh HECIIOKHBIC TIPAKTUYCCKUE 33/1a4H,
BO3HHUKAIOIINE B CUTYaIIUsAX TOBCETHEBHOMN JKU3HU

T'eomempuas

OmnepupoBaTh Ha 06a30BOM ypOBHE OHSATHSMH: TOUYKA,
npsiMasi, INOCKOCTh B TPOCTPAHCTBE, MAPAJUICIHHOCTD
U TIEPIICHIUKYIISIPHOCTD TPSMBIX M TUIOCKOCTEH;
pacrio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPaHHUKOB
(mpu3ma, mupamMua, MPSIMOYTOIBHBIN
napajuienenunesn, kyo);

n300pakaTh U3ydaeMble GUTYpBI OT PYKHU U C
IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
Jienath (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTHIX 0OBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHUZY,
U3BJICKaTh WH(OPMAIIHIO O MTPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (purypax, nmpencraBieHHYIO Ha
YepTekax U pUcCyHKax;

npuMeHsTh TeopeMy [Indaropa npu BeruucieHnu
AJIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

HaXOJIUTh 0OBEMBI U IJIOIAIN TOBEPXHOCTEN
IPOCTEUIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
bopmyu;

pacrio3HaBaTh OCHOBHBIE BHIBI TEN BpalleHUs (KOHYC,
nuIuHAp, cdepa u map);

HaXOJUTh 0OBEMBI U IJIOIAIN TOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB M TEJl BPALICHUS C

Onepuposams nouamMuaMU: MOYKA, NPAMAs, NIOCKOCMb 8
npocmpancmee, napanlebHoCmy U NePneHOUKYIAPHOCb NPAMbIX
U niockocmet;

npumensmy 05l peweHus: 3a0ay 2eomempuieckue hakmol, eciu
VCI08USL NPUMEHEHUsL 3a0aHbl 8 ABHOU opme;

pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPULECKUX BeTUYUH NO
0bpasyam umu aneopummam;

oenamv (8bIHOCHbIE) NIIOCKUE YePMEHCU U3 PUCYHKOB 00BEMHBIX
Queyp, 6 mom uucie pucosams U0 ceepxy, cOOKy, Cmpoums
CeYeHUsL MHO202PAHHUKOB,

U361eKamsv, UHMEPRPEMUPO8ams U NPeodoPa308bl8ams
ungopmayuro 0 ceomempuyeckux Queypax, npeocmasieHHyIo Ha
yepmesncax;

NPUMEHSIMb 2eOMempUuiecKue hakxmol s peuteHus 3a40ay, 6 mom
yucne npeononazarux HeCKOIbKO Wac08 Peuletsl,
ONUCHIBAMb 83AUMHOE PACNONONACEHUE NPAMBIX U HIOCKOCMEl 8
npocmpancmee;

Gopmynuposams c80licmea u NPUsHaKu Gueyp;

00KA3bI8AMb 2e0MeMmpUuiecKue YmeepiHcoeHus,

enademsv CmMaHOapmHoU Kiaccuguxkayuei npocmpaHCmeeHHbIX
Queyp (nupamuovl, npuzmul, napaierenuneosl);

HAaxooums 06vembl U NIOWAOU NOBEPXHOCMEN 2e0MeMPULECKUX




npUMEHEHHEM (OPMYIL.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux

npeomemos:

COOTHOCUTH a0CTPAKTHBIC TEOMETPUUECKUEC TTOHSITHS U
(bakThI ¢ peabHBIMH KU3HEHHBIMH 00bEKTaMU U
CUTYaIUSIMU;

UCTIOJIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TEOMETPHUYECKUX (PUTYP VIS PEIICHUS TUTIOBBIX 3a/1a4
MPAKTUIECKOTO COJICPIKAHNUS,

COOTHOCHTB TUIOIIA/IM TOBEPXHOCTEH TEJ OJIMHAKOBOM
(bOpMBI pa3IMYHOTO pa3Mepa;

COOTHOCHUTH 0OBEMBI COCY/IOB OJIMHAKOBOH (hOPMBI
Pa3IMYHOTO pa3Mepa;

OIICHUBATh (POPMY IIPABHILHOTO MHOTOTPAHHUKA MTOCIIS
CIIHJIOB, CPE30B M T.II. (ONPEENIATh KOJTHIECTBO
BEPIIVH, peOep U TpaHei MOITyICHHBIX

mejl ¢ npumeHeHuem Qopmyi;
BLIYUCTAMb PACCMOAHUS U Y2/Ibl 8 NPOCMPAHCMBE.

B nosceonesnoii sorcuznu u npu usyyeHuu opyeux npeomemos:

UCNONb3068AMb CEOUCEA 2eOMEMPUUECKUX ucyp O/ peuleHus
3a0a4 NPAKMUYecKo20 xapakmepa u 3a0ay uz opyaux ooaiacmet
SHaHUuu

MHOTOT'PAaHHUKOB)
Bexmoput u OnepupoBaTb Ha 6a30BOM YpOBHE HOHATHEM —  Onepuposamb noHAMUAMU 0eKapmoesbl KOOPOUHAMbL 6
Koopduuambl 6 ACKApTOBBI KOOPAWHATEI B IPOCTPAHCTBE; npocmpancmee, 6eKmop, Mody/zb eeKmopa, paeeHcmeo 6eKmopoe,
npocmpancmee HaXO0OWTh KOOPAMHATHI BEPIINH Ky6a u KOOpauHan’Ibl eexmopa, y2o MeDfCOy 6eKmopamu, CKajiidpHoe
MMpAMOYT'OJIBHOT'O IMapaJUICIICTIUIICIa np0u36'e()eHue 6EKMOPO6, KOJIIUHeapHvle 6EKmMopbl,
—  HAXo0umv paccmosiHue mexncoy 08yMsa MoUKAMU, CYMM) 8eKMOPO8
U npousgedeHue eKmopa Ha YUCio, Y20l Me#coy 6eKmMopamu,
CKAIAAPHOE NPOU3BeOeHtlUe, PACKIAObIBAMb 8eKMOP NO 08YM
HEKO/IUHeapHblM 6EKMopam,
- 3a0a6amb NIOCKOCHIb YpaeHeHuem 6 dekapmoeoﬁ cucmeme
KOOpOuHam;
— pewams npocmeniuiue 3a0a4u 86edeHUemM 8eKMopHo2o bazuca
Hcmopu;l OnuceIBaTh OTACJIbHBIC BIAAOIINECCA PE3YJIbTAThI, - Hpedcmaeﬂﬂmb 8K1a0 ebldaiou;uxc;z mamemamuKkos 6 paseumue
mamemamuxKku MOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATHKU KaK HAYKH, mamemamuKu U UHbIX HAYUHblX 06]16101’11812,’

3HATh IPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOMN
UCTOPHUEH;

nORUMAMb POJjlb MamemamuxKu 6 paseumuu Poccuu




— IIOHUMAaTh POJb MAaTEMATUKH B pa3BuTuu Poccnn
Memoowt — IlpuMeHATh U3BECTHBIE METObI IPU PEILIEHUHN —  HUcnonvsoeams ocHosHbIE MemoObl 00KA3amenbCcmad, npo8ooUms
mamemamuxku CTaHJAPTHBIX MAaTEMATUYECKUX 3a4aY; 00KA3amebCmeo U 8bINOIHAMb ONPOBEPAHCEHUE,
— 3aMeyYaThb U XapaKTepU30BaThb MATEMATUYECKUE —  NpuMeHsimb OCHOGHbIE MEeMOObl PEeUleHUS MAMEeMAMU4ecKux
3aKOHOMEPHOCTH B OKPY’KaIOIIEH JEeHCTBUTEIbHOCTH; 3a0auy;
— [PUBOIAUTH IPUMEPEI MATEMATUUECKUX —  Ha OCHO8e MAmMeMamu4eckux 3aKOHOMepHOCmell 8 NPUpooe
3aKOHOMEPHOCTEH B IIPUPOJIE, B TOM YUCIIE xapaxkmepusoeamsp Kpacomy u CO6ePULEHCME0 OKPYICAIOULe20
XapaKTEepU3YIOIIUX KPacoTy U COBEPIIEHCTBO MUpa u npou3sedeHuUll UCKyccmaeda,
OKpYKaroIlIero MUpa U NMPOU3BEICHUI UCKYCCTBA —  npuMeHsmb npocmetiuiue nPocpammuble Cpeocmad U NeKMmpOHHO-
KOMMYHUKAYUOHHbIE CUCIEMbl NPU PEeUEeHUU MAMEeMaAmuyecKux
3a0a4

Conep:xxanue yueOHOro npeamera «MareMaTukKa

OcHoBHasi 0a3oBasi mporpaMma

Anredpa M HaYaJIa aHAJIHU3A

[loBTOpenue. Penienne 3aad ¢ MCHOJB30BAHUEM CBOMCTB UMCEN M CUCTEM CUMCIIEHUS, EIMMOCTH, JOJEH M 4YacTel, IpOoLEeHTOB, MOIyJei
yrcen. Pemienue 3ajay ¢ HUCMOJNIB30BAaHMEM CBOMCTB CTENEHEH M KOpHEH, MHOTOWJIEHOB, MPEeoOpa3oBaHUl MHOTOUICHOB U JIPOOHO-PAIlMOHATIBLHBIX
BBIPa)KCHU.

Pewienue 3a1au ¢ uCnosib30BaHUEM I'PalyCHOM Mephbl yriia. Moayip 4yKciia U €ero CBOMCTBA.

Pemenne 3agay Ha IBM)KEHHE M COBMECTHYIO palOTy C MOMOIIBIO JUHEHHBIX M KBaJpaTHBIX yYpaBHEHUH U UX cucteM. PemieHue 3amgau c
MIOMOIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHON MEPEMEHHOM, ¢ MPUMEHEHHUEM H300paKEHUS YUCIIOBBIX TPOMEXKYTKOB.

Pemenue 3agau ¢ MCnosib30BaHUEM YHUCIIOBBIX (DYHKIUH W uX rpapukoB. Mcnonab3oBanue cBOMCTB M rpaMKOB JIMHEWHBIX U KBaJpaTHUHBIX

byHKIUH, 00paTHOM MPOMOPLUHUOHATEHOCTH U QYHKIIUU Y = \/; . 'padmyeckoe penieHne ypaBHEHHI 1 HEPABEHCTB.
TpuronomeTpuyeckass OKPYXHOCTb, paauaHHas Mepa yria. CHHYC, KOCHHYC, TaHT€HC, KOTaHTE€HC Mpou3BOJbHOro yria. OcCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO M CJICJICTBHS W3 HEro. 3Ha4eHUsi TpUroHoMerpudeckux pyukmuit mist yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T TN T
—, —,—, — pan). DopMyIbl CII0KEHUS TPUTOHOMETPUUECKUX PYHKIINN, (POPMYJIIbI IPUBEACHMS, (POPMYIIBI ABOWHOTO apryMEHTA. .
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Hynn ¢yHKuMM, TpOMEXYTKM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HamOonbliiee u HanMeHblllee 3HaueHue ¢yHkuuu. Ilepmommueckue
¢byHkuu. YeTHOCTh U HeYeTHOCTh PYHKIMNA. ClioKHbIe QYHKINU.

TpuroHomeTpuieckne GyHKIIMU Yy =COS X,y =sinx, y = tgx . OyHkmus y = ctgy . CBoiicTBa 1 rpad)MKy TPUTOHOMETPHUECKUX (DYHKITHIA.

ApKKOCHUHYC, apKCHUHYC, AapKTaHreHC 4uciaa. ApKKOTaHreHc uucna. [Ipocreiimne TpUrOHOMETpUYECKME YypaBHEHMs. Pemenue
TPUTOHOMETPUYECKUX YPABHEHH.

OOpatHble TpUroHoMeTpudeckre (PyHKIIMU, UX CBOMCTBA U Tpaduku. Perenne npocTeHImx TPUroHOMETPUIECKUX HEPaBEHCTB.




CreneHb C NEMCTBUTENIBHBIM TMOKa3aTeJIeM, CBOWCTBA cTeneHu. lIpocteiiime moka3aresnbHble YpaBHEHUsT U HepaBeHCTBa. [lokaszaTenbHast
(GyHKLMS U ee CBOWCTBA U IpaduK.

Jlorapudm uyucna, cBoiictBa ynorapudma. lecatuunsiii morapudpm. Yucmo e. Harypanbhbiid gorapudm. [IpeodpazoBanue norapugmMudeckux
BbIpaxeHuil. Jlorapudmuueckue ypaBHeHHs 1 HepaBeHCTBa. Jlorapudmuueckas GyHKIHS U ee CBOWCTBA U rpauK.

CrenenHas ¢yHKLHUA U ee CBOMCTBA U rpaduk. MppanuoHanbHble ypaBHEHHUS.

MeTto1 MHTEPBAJIOB JUIsl pEIICHUS] HEPABEHCTB.

[TpeoOpa3oBanus rpagukoB (QyHKIMI: CABUT BJIOJb KOOPAMHATHBIX OCEH, PAaCTSDKEHHE M CXKATUE, OTPAXEHHWE OTHOCHUTENIBHO KOOPIAMHATHBIX
oceil. ['padmueckne MeTo1bl pelicHUs ypaBHEHUI U HEPaBEHCTB. Pelenne ypaBHEHUH 1 HEPABEHCTB, COJAEPKAIIUX MEPEMEHHYIO IO 3HAKOM MOJTYJIS.

CucTeMbl IOKa3aTeNbHBIX, JOrApUPMUUECKUX U UPPALMOHAIBHBIX YpaBHEHUH. CHCTEMBI I0Ka3aTEeNIbHBIX, JOrapU(PMUUECKUX HEPABEHCTB.

B3anmuo obparnbie pynkiuu. I'padukn B3auMHO 00paTHBIX (YHKITHIA.

YpaBHEHMS, CUCTEMBI YPABHEHUH C TAPAMETPOM.

[IpousBonnas pynxmum B Touke. KacarenpHas k rpaduky (yHkmuu. ['eomerpudeckuid 1 Gu3MUEcKuil cMbICI Tpou3BogHON. [Ipon3BonHbIe
asieMeHTapHbIX GyHKuMi. [IpaBuia nuddepeHunpoBanms.

Bropast npousBosiHas, ee reoMeTpUUeCKUi U HU3MUECKUN CMBICIT.

[Tonstne o HempepbIBHBIX (QYHKIMIX. TOUukM 3KCTpemMyMa (MakcuMymMa M MuHuUMyMa). MccnenoBaHue sneMeHTapHbIX (DYHKIMM Ha TOYKH
IKCTpeMyMa, HauOoJblllee W HAaWMEHbIIEE 3HAUCHHE C MOMOINBI0 Mpou3BOoAHOW. IlocTpoeHne rpadmkoB (QYHKUIUH C TTOMOLIBIO TPOU3BOJHBIX.
IIpumeHeHne NPON3BOJHON IIPH PELIECHUN 3aay.

[lepBooOpasnas. IlepBooOpa3Hbie dsnemMeHTapHbIX GyHKuui. [lnomans kpuBonmHeHHON Tpamenuu. Popmyna HproTona-JleitOHuma.
OnpenenenHblil nHTErpai. Beruucnenue miomanei niockux Guryp u 00beMoB Tel BpallleHHsl ¢ IOMOIIbIO HHTErpaa.

I'eomerpus

[ToBTOpenue. Pemenue 3agay ¢ mpuMeHEHHUEM CBOWCTB (UIYp Ha IUIOCKOCTH. 3aJayd Ha JI0OKa3aTelIbCTBO M MOCTPOEHHUE KOHTPIPUMEPOB.
Hcnonp3oBaHue B 3ahadax NPOCTEHIINX JIOTUYECKMX IpaBwil. PelieHue 3agad ¢ HCIOJIB30BAHMEM TEOPEM O TPEYroJIbHHKAaX, COOTHOLIEHWH B
MPSIMOYTOJIBHBIX TPEYroJbHUKAX, (AKTOB, CBSI3aHHBIX C YEThIpEXYrojbHUKaMHU. PerieHue 3anad ¢ HCIOJIb30BaHMEM (DAaKTOB, CBSA3aHHBIX C
OKpPY>KHOCTSIMU. Pelienune 3aa4 Ha U3MEpEHUs Ha IUIOCKOCTH, BBIYUCIIEHUE JUIMH U IUIOIIaiel. Pemenue 3a1a4d ¢ moMOIIbIO BEKTOPOB U KOOPAUHAT.

Harnsannas crepeomerpusi. @urypsl u ux uzo0Opaxkenus (Ky0, nupamuaa, npusma). OCHOBHBIE MOHSATHSI CTEPEOMETPUH U UX cBolicTBa. CeueHust
Ky0a u TeTpaspa.

Touka, mpsimMasi ¥ MJIOCKOCTh B IIPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPHUM U CIIEJCTBUS U3 HUX. B3anMHOE pacrosioxkeHne NpsAMBIX U INIOCKOCTEN
B IpocTpaHcTBe. [lapamiensHOCTh NPSAMBIX U IJIOCKOCTEN B MpocTpaHcTBe. M300paskeHne NpocTeHinuX MpoCTPaHCTBEHHBIX (DUTYP HA MIOCKOCTH.

Paccrosiaus Mexny purypamu B mpoCTpaHCTBE.

Vsl B mpocTpaHcTBe. [lepneHanKynsspHOCTb NPSMBIX U INIOCKOCTEM.

[Ipoekiuss ¢urypsl Ha IUIOCKOCTh. [IpU3HAKM NEPHEHAMKYISIPHOCTH MPSIMBIX M IUIOCKOCTeM B MpOCTpaHCTBe. TeopemMa o Tpex
MEePIEeHIUKYIIApax.

Mmuororpannuku. Ilapannenenunen. CoiicTBa mnpsMoyrosibHOro mnapamienenunena. Teopema Iludaropa B mpoctpanctse. Ilpusma u
nupamua. [IpaBunbHas nupamuaa v nmpaBuibHas npusma. [Ipsmas nupamuga. SneMeHThl IPU3MbI U TUPAMUIBI.



Tena BpamieHus: UWIMHAP, KOHYC, cdepa u map. OCHOBHbIE CBOMCTBAa MPSMOT0 KPYroBOrO IWJIMHJIpA, MPSIMOIO KPYroBOTO KOHYcCA.
N300pakeHue Tes BpalleHus Ha MIOCKOCTH.

[IpencraBienne 00 yce4eHHOM KOHYCE, ceueHHUs KOHyca (MapaieIbHO€ OCHOBAHMIO M IMPOXOJAIIee Yepe3 BEpIIUHY), CEUEHHUs LUIMHIpa
(mapasuienabHO M MEPIEHANKYIIPHO OCH), CeUeHus mapa. Pa3BepTka uInHApa U KOHYCA.

[Tpocreiimre KOMOMHAIIMM MHOTOIPAHHUKOB W TEJ BpALICHHs MEXIy coOoi. BbluucieHue 371eMeHTOB MpOCTpaHCTBEHHBIX ¢Guryp (pedpa,
JTMAroHalu, yIJibl).

[Inomane MOBEPXHOCTH MPABHIBHOM NUPaMUIbl M HpsMOW mpu3Mbl. Ilnomans mOBEpXHOCTH HPSIMOTrO KPYroBOTO LMJIMHAPA, HPSIMOTO
KpPYroBOTO KOHYca M I1Iapa.

[Tonsitue 06 o6beme. OOBEM NMUpPaMUIBI U KOHYCA, TPU3MBI U IHHHpa. O0beM mmapa.

[TomoOHsbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXKAY IUIOLIAIIMU TIOBEPXHOCTEH M 00beMaMu 1MOT00HBIX TE.

JIBukeHHsI B MPOCTPAHCTBE: MapalljIe/IbHBIN MEPEeHOC, IEHTpaabHasi CUMMETPUS, CUMMETPHUSI OTHOCUTENIBHO IJIOCKOCTH, MOBopoT. CBoiicTBa
NBHKEeHNU. [IppuMeHenne NBUKEHNI IIpU PEILICHNUH 3a/1a4.

BexTopsl u koopauHathl B npocTpaHcTBe. CymMMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHWCIO, Yrol MeXAy BekTopamu. KomnuHeapHble U
KOMILIaHapHbIE BeKTOpBI. CKaJsipHOE MPOU3BEACHNUE BEKTOPOB. TeopeMa O pa3iioKeHUH BEKTOpa M0 TPeM HEKOMIUIaHapHBIM BekTopam. CKalsipHOe
MIPOU3BE/ICHNE BEKTOPOB B KOoopAuHaTax. [[puMeHeHe BEeKTOPOB NP PEUICHUH 3a/1a4 Ha HAX0XKACHUE PACCTOSIHUM, UTHH, TUTONIaIei 1 00bEMOB.

VYpaBHEHHE TIOCKOCTH B MPOCTPAHCTBE. YpaBHeHHE c(epbl B mpocTpaHcTBe. DOpMyna Ui BBIYMCICHUS PACCTOSIHUS MEXKIY TOYKAMH B
MIPOCTPAHCTBE.

BepositHoCTh M cTaTucTHKa. PaboTa ¢ TaHHBIMHI

[ToBTOpenue. Pemenue 3amau Ha Tabau4yHOE W TpaduyuecKkoe MpecTaBiIeHUEe JaHHBIX. VCmoab30BaHNe CBONCTB M XapaKTEPUCTUK YHCIOBBIX
HAaOOpOB: CpPEIHUX, HAMOOINBIIEr0 M HAaWMEHBIIETr0 3HAueHHUs, pa3Mmaxa, Jucrepcud. PerneHue 3amad Ha ompeieNieHHe YacTOThl U BEPOSTHOCTH
coObITui. Beruncienne BeposiTHOCTEHM B ONBITaX ¢ PABHOBO3MOKHBIMU 3JIEMEHTapHBIMU HCXOAaMu. Perienne 3a1ad ¢ mpuMEHEHHEM KOMOWHATOPUKH .
Pemenne 3amay Ha BBIUMCICHHE BEPOATHOCTEW HE3aBUCHUMBIX COOBITUI, MpUMEHEHUE (QOpMYyNbl CIOXKEHHS BEpOSTHOCTeH. Pemienue 3amau c
MIPUMEHEHUEM JTarpaMm Dijiepa, AepeBa BepoaTHocTel, hopmynsl bepaysim.

YcnoBHas BeposATHOCTD. [IpaBuiio ymMmHOKeHU BeposiTHOCTEN. DOpMyJIa IOJIHON BEPOATHOCTH.

JuckpeTHble ciydaliHble BEJIMYMHBI W pacnpenesneHus. HesaBucuMmeble ciydaiiHble BeJMYMHBI. PacmpeneneHue CyMMbl W MPOU3BEIACHUS
HE3aBUCUMBIX CITyYalHbIX BEJIMYHH.

Marematrnueckoe OXKHAAHUE U JUCIIEPCHUS CIYyYalHOM BEIWYMHBI. MaTeMarudyeckoe O0XUIAHWE U JUCHEPCUS CYMMBI CIyYalHBIX BEIUYHUH.
I'eomerpuueckoe pacnpeneneHue. buHOMUaIbHOE paclpeesIeHUe U €ro CBOMCTBA.

HenpepsiBHbIE Cityyalinble BENUUUHBL. [[oOHATHE O MIIOTHOCTH BEPOATHOCTH. PABHOMEPHOE pacnpeiesieHHE.

[TokazarenbHOE pacnpeesieHue, €ro mapameTphl.

[lonatue o HopmanbHOM pacnpeneneHuu. llapamerpsl HoOpmanbHOrO pacnpeneneHus. Ilpumepsl ciiydailHBIX BEIMYMH, MOAYUHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHHH, POCT YETIOBEKA).

Hepasencto UeoOnimeBa. Teopema bepuymnu. 3akoH Oonbinx yucenn. BelOOpouHBIil MeTOA N3MEpeHHs BEposiTHOCTEH. Posb 3akoHa OOIBIINX
YHCeN B HayKe, PUPOJIC U OOIIECTBE.



KoBapuarust 1Byx ciydaifHpix BennuuH. [loHstne o koadduimente koppemsuuu. CoBMecTHbIC HAOMIONCHUS IBYX CIYYalHBIX BEIHYHH.
Bri6opounsiii k03¢ puiineHT Koppensum.
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