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Pa6ouas nporpamma nmo marematuke 10-11 kinaccnl

ITosicHuTeIbHAS 3aIUCKA

Pabouas nporpamma no maremaruke ans 10-11-X kigaccoB sBIIsSI€TCS COCTAaBHOM YacThIO OC-
HOBHOW 00pa3oBaTeiIbHON MpOrpamMmbl cpeaHero oduiero oopazoBaHuss MyHUIIMIIATBHOTO OIOIKET-
HOro obmeoOpaszoBarenbHoro yupexaenus "Cpennss obmeoOpasoBatenbHas mkona Nel2" u co-
CTaBJICHA B COOTBETCTBHM C OCHOBHBIMHU MOJIOKEHUsIMH DeepanbHOro rocyJapcTBEHHOro o0pa3o-
BaTEIBHOIO CTAaHAApPTa CpeaHero oobIiero oopazosanus (mpruka3z Munoopaayku PO Ne 413 ot 17 mas
2012 1.), pexomenaamnusamu [IpuMepHOit mporpamMmbl cpeHETO 0011Iero 0Opa3oBaHUsl IO MATEMATHKE
u [Iporpammsl obmeoOpazoBarenbubix yupexaenuid @I'OC. Matematuka 10-11 kmacchl, cocraBu-
tenb bypmuctpoBa T.A. (AnreOpa m Havasma MareMarndeckoro ananuza. COOpHHK paboO4YuX Mpo-
rpamm. 10-11 kmaccel 6a30BbIid U yrayOneHHbIYpoBHU. ['eomerpus. COOpHUK pabouuX Mporpamm
10-11 kaccer.

Pabouass yuebHasi mporpamMma He COAEPXKHUT PACXOXACHUU ¢ aBTOpCKUMHU mporpammamu 111
A..AnumoBa u ap., (Anrebpa u Hayana MaTemaTHdeckoro ananusa). [Iporpamma aeranusupyer u
pPacKpbIBaeT COAEpkKaHUE CTaHAapTa, OINpeAesseT OOLIYI0 CTpPAaTerui0 OOY4YEeHMs, BOCIIUTAHUS U
pa3BUTHS YYAIIMXCSA CPEICTBAMH Y4YeOHOTO NpeaMeTa B COOTBETCTBUU C IENSAMH H3YYEHHUS
MaTeMaTUKH, KOTOPbIE OMIPEIEIIEHbl CTaHAAPTOM.
OO6yuenue ocyuiecTBiseTcs Mo ciaeayroumm ydyeonukam ¢ 2020-2022 yuebHoro roa:

1. II.LA.AnmumoB u 1p. AnreOpa u Havyasia MmaTemaTudeckoro ananmmsa 10-11 kimaccer 6a30BbIi

u yrinyonenHsiit ypoau M: IIpocsemenue 2020 r.

2. Aranacsa JI.C. u ap. 'eomerpus 10-11 xn. M.: [Ipocsemienue, 2020 r.

Cpoxk peanu3zanuu paboueil mporpammsl 2 roja.
N3ydyeHne MaTeMaTHKH B CTaplIel LIKOJIE OCYIIECTBIsAETCS Ha 0a30BOM YPOBHE.
Ha 6a3zoBom ypoBHe pematoTcsi mpoOaembl, CBsi3aHHbIE ¢ (OPMUPOBAHUEM OOIIEH KYIbTYpBI, C pa3-
BHUBAIOIIMMU U BOCIUTATEJIbHBIMU LIENSAMU OOpa30BaHMS, B COLMAIM3ALMU JUYHOCTU. M3yueHue
Kypca MaTeMaTUKU Ha 0a30BOM ypOBHE CTaBHUT CBOEH LIEJIbIO MOBBICUTH KYJIBTYPHBIN YPOBEHB Yelo-
BEKa M 3aBeplIaeT (OpMUPOBAHUE OTHOCUTENIBHO LEJIOCTHOW CUCTEMbl MAaTEMAaTUYECKUX 3HAHUI Kak
OCHOBBI JUJIs TPOJIOJKEHMS] 00pa30BaHus B 00JIACTSIX, HE CBA3aHHBIX C MATEMaTHKON
.N3yuyenue kypca MareMaTUK/ Ha 0a30BOM YPOBHE HAIIPABJIEHO HA JJOCTUKEHHUE CIEAYIOIINX Hesei:

e OBJIQJICHHE CUCTEMOW MaTeMaTHYECKHX MOHITHUH, 3aKOHOB U METOJIOB, U3y4aeMbIX B IpeJie-
JlaX OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl CPEIHETO 001Iero 00pa3oBaHus, YCTAHOBJICHHE
JIOTUYECKON CBSA3M MEXKIY HUMU;

e OCO3HaHHWE U OOBSICHEHHE POJIM MAaTeMaTHKH B OMMCAHUM U MCCIETOBAHUU MPOLIECCOB U SIB-
JICHWI1; IpeCTaBIeHUE O MaTEMATUYECKOM MOJIEIMPOBAHUM U €70 BO3MOKHOCTSIX;

e OBJIAZICHHE MAaTEeMAaTUYECKOH TEPMUHOJOTMEH U CHUMBOJIMKON, HAaualbHBIMU MOHSATHSIMHU JIO-
TMKU U IPUHIMIIAMHA MaTeMaTHYeCKOTro J10Ka3aTelbCTBA; CaMOCTOSATEIBHOIO MPOBEIECHUS J10-
Ka3aTeJIbHBIX PACCYKIECHUH B XOJ€ PEILICHUS 3a/]a4;

e BBINOJHEHUE TOYHBIX U MPHUOIMKEHHBIX BBIUMCIIEHUE U MPeo0pa3oBaHUM BBIpAKEHUH; pelie-
HUE YpaBHEHUH U HEPABEHCTB; PEILIEHUE TEKCTOBBIX 33/a4; UccieoBaHue (yHKIIH, TOCTpo-
€HHEe UX IpaUKOB; OIIEHKA BEPOSTHOCTH HACTYIIEHUS COOBITUN B MPOCTEHIINX CUTYaIHX;

e u300pakeHHE IUIOCKUX U MPOCTPAHCTBEHHBIX I€OMETPHUUECKUX (QUTYp , MX KOMOHMHAILIUN;
YTEHUE TeOMETPUUYECKUX YepTekeil; onrucaHrue 1 000CHOBaHHE CBOMCTB (PUTYyp U OTHOILECHHM
MEXTy HUMH,

e  CIOCOOHOCTH MPUMEHSATH IPHUOOPETEHHbIE 3HAHUS U YMEHHUS JJI pelIeHUs 3aa4, B TOM YHC-
JIe 3a]1a4 MPaKTUYECKOT0 XapaKkTepa U 33a4 U3 CMEXHBIX y4eOHBIX MPEIMETOB.

Mecto yuyeOHOro npeamera «MaremaTuka» B y4eOHOM IIaHe
VY4eOHbIH M1aH OCHOBHOW 00pa30BaTeNbHON MPOTrPaMMBbI CPEHEro 00I1Iero 00pa3oBaHus
OI'OC myst 06pazoBaTeNbHBIX yupexaeHuit Poccuiickoit denepanuu npeaycMaTpuBaeT 00s13aTemb-
HOE€ U3y4eHHe MaTeMaTHKU Ha YPOBHE cpeaHero odmiero o0pa3oBaHus B oobeme 272 yacos. B Tom
gucne: B 10 kmacce — 136 yacos, B 11 kimacce — 136 yacoB. MaTemaTuka u3ydaercs Ha 0a30BOM
ypoBHE 4 yaca B HEJIENIO.



LIlnanupyemblie pe3ybTaThl 0CBOEHUSI Y4eOHOI0 NpeaMeTa

W3ydyeHre mMaTeMaTHUKU B CTapllei IIKOJIE Aa€T BO3MOXKHOCTh JOCTHXKEHUSI 00ydaro-
LIMMHUCS CIIEAYIOIMIMNX PE3yIbTaTOB:

6 TIUYHOCIMHOM HANPABIEHUN:
¢ c(hopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW; KPUTHYHOCTH MBIIIJICHUS, YMEHUE PACIO3HABATh JIOTHYECKA HEKOP-
PEKTHBIE BHICKA3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;
® TOTOBHOCTh U CLIOCOOHOCTBH BECTH JIUAJIOT C APYTUMU JIFOAbMH, IOCTUTATh B HEM B3au-
MOTIOHUMAaHUs1, HAXOAUTh OOIIME LEIN U COTPYAHUYATD JUIS UX JTOCTUKCHHUS;
® HABBIKM COTPYJHUYECTBA CO CBEPCTHUKAMU, JE€TbMH MIIJIIETO BO3pacTa, B3POCIBIMU
B 00pa3zoBaTeIbHOM, 00IIECTBEHHO MOJIE3HON, yueOHO-UCCIEA0BATENBCKOM, TPOEKTHON U
JIPYTUX BUJAX JEATEIbHOCTH;
® TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA MPO-
TSOKEHUU BCEH JKM3HU; CO3HATENbHOE OTHOIIEHHWE K HEMPEephIBHOMY OOpa30BaHUIO KAk
YCJIOBHIO YCIENTHOM MpOo(ecCHOHAIBHOM U OOIIECTBEHHOM e TEIbHOCTH;
® SCTETUYECKOE OTHOIIICHHE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKO-
T'O TBOPUYECTBA;
® OCO3HaHHBINA BBIOOP Oyayiel mpodeccuu U BO3MOKHOCTEH peann3aini COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB; OTHOIICHHE K TPO(HEeCCHOHANTBHON JESTEIBHOCTH KaK BO3MOXKHOCTH
Y4acTHs B PEHICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOMICHAITMOHATBLHBIX
mpobeM;

6 MemanpeomMemnom HaAnpaeieHuu:
® yMEHHE CaMOCTOSATENbHO ONpPENEATh LEIU JEATEIbHOCTH U COCTAaBJIATH IJIaHbI Aes-
TEJIBHOCTH; CAMOCTOSITEIbHO OCYIIECTBIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIEsI-
TEJILHOCTh; HCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI I JIOCTHUKEHHUS MOCTABJICHHBIX
1ese U peanu3aiuy TUIaHOB JeSTEIbHOCTH; BBIOUPATh YCIEIIHbIE CTPATETHH B Pa3iny-
HBIX CUTYaIIHsIX;
® yMEeHHE NPOAYKTHBHO OOIIAThCA U B3aUMOJIEHCTBOBATH B MPOIIECCE COBMECTHOM Jesi-
TEJIBHOCTH, YYUTHIBATH MO3UIMU JIPYTUX YYACTHUKOB JESATEIBHOCTH, d(D(PEKTUBHO pa3-
pemarb KOH(IUKTHI;
® BJIaJICHUE HABBIKAMU TO3HABATEIILHON, yUeOHO-UCCIEA0BATEIHCKON U MPOEKTHOMN JIesi-
TEJTHHOCTH, HaBBIKAMH Pa3pelieHus MpobiieM; CIIoCOOHOCTh U TOTOBHOCTh K CaMOCTOSI-
TEIHPHOMY IOMCKY METOJOB PCIICHUS MPAKTHYSCKUX 3a/ad, MPUMEHCHUIO Pa3InIHBIX
METOJIOB TTO3HAHUS;
® TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTEIbHOW WH(GOPMAalMOHHO-TIO3HABATEIbHON
JIeSITEIIbHOCTH, BKIIIOUAsi YMEHHUE OPHUEHTHPOBATHLCS B PA3IMUHBIX UCTOYHHKAX MHPOpMa-
[IUY, KPUTHYECKHN OLICHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO, TMTOTYyIaeMYyI0 U3 pa3-
JUYHBIX HCTOYHHUKOB;
® yMEHHE UCIOJIB30BaTh CPEJCTBA MH(OPMAIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIO-
ruit (manee — WKT) B pemieHnn KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHHU3AI[MOH-
HBIX 33/1a4 C COOJIIOICHHEM TPEeOOBAHMI IPrOHOMUKH, TEXHUKH O0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M ITHUYECKUX HOPM, HOPM HH(pOpManMOHHON Oe3omac-
HOCTH;



® BIIAJICHUE SI3BIKOBBIMM CPEIACTBAMH — YMEHHE SICHO, JIOTMMHO M TOYHO M3Jararhb
CBOIO TOUKY 3pEHUs, UCIIOIb30BaTh aJICKBATHBIE SI3bIKOBBIEC CPEACTBA;
e BIIAJICHHE HAaBbIKAMH MO3HABATENHbHON pedIeKcun KaKk OCO3HAHUs COBEPIIAEMBIX AeH-
CTBHUU M MBICIIMUTENIBHBIX IIPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAaHUM, T'PAHULl CBOETO 3Ha-
HUS U HE3HAHUs, HOBBIX II03HABATEJIbHBIX 337a4 U CPEICTB UX JOCTHXKCHUS;

6 NpeOMemHOM HANPaeIeHUuU Ha 6A3060M ypoGHe:

JJIeMeHThI TEOPMH MHOKECTB M MATEMATHYECKOH JTOTHKH

Buinycknux nayuumcs:

® OmepupoBaTh HA 0A30BOM YPOBHE MOHSTUSMH: KOHEUHOE MHOXKECTBO, DJIEMEHT MHO-
KECTBA, OJMHOXKECTBO, MIepeceueHre U 00beIMHEHNE MHOKECTB, YHCIIOBbIE MHOKECTBA
Ha KOOPJIMHATHOU MPSMOU, OTPE30K, UHTEPBAIL;

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHSTHUSIMU: YTBEPKICHHUE, OTPUIIAHUE YTBEPXKe-
HUS, UCTUHHBIC U JIOKHBIE YTBEPKACHMUS, MPUYNHA, CIIEJICTBUE, YACTHBIN CiIy4ail o01iero
YTBEPKICHUS, KOHTPIIPUMED;

® HaXOAWThH MepecedeHre U OOBEANMHEHHUE JIBYX MHOXKECTB, MPEICTaBICHHBIX rpaduue-
CKM Ha YUCJIOBOU MPAMOM;

® CTPOUTH HA YHCIOBOM MPSIMOM MOJMHOKECTBO YUCIOBOIO MHOYKECTBA, 3aJIaHHOE MPO-
CTEHIIMMU YCIOBUSIMU;

® pacro3HaBaTh JIOKHBIE YTBEPXKACHHS, OMHUOKU B PACCYKACHUSIX, B TOM YHCIE C HC-
MOJIb30BAHUEM KOHTPIPUMEPOB.

B nosceonesnoii sorcusnu u npu uzyuenuu oOpyeux npeomemos:

® HCMOJIb30BATh YHCIOBBIE MHOXECTBA HA KOOPAMHATHOM MPSAMOM ISl OMMCAHUS PEaslb-
HBIX IPOLECCOB U SIBJIICHUII;

® [POBOJIUTH JIOTUUECKUE PACCYKJICHUS B CUTyallUsIX IOBCEHEBHOMN KU3HHU.

Buinycknux noayuum 603moochocms Hayuumscs:

e CcBOOOJHO ONEPUPOBATH MOHIATHSIMH: MOJYHHTEPBAJ, IPOMEKYTOK C BBIKOJOTOM TOY-
KoM, rpaduyeckoe mpeCTaBIeHUe MHOKECTB Ha KOOPAUHATHOM MJIOCKOCTH;
® IIPOBEPSTH NPUHAIICKHOCTD dJIEMEHTAa MHOKECTBY;
® HaxXOJIUTh IepecedyeHue W OOBEAMHEHHWE MHOXKECTB, B TOM YHCJE MpPEICTaBICHHBIX
rpaduvecKku Ha KOOPIUHATHOMN TJIOCKOCTH;
® TPOBOAMTH JOKA3aTeIbHbIE PACCYXKACHUS IS OOOCHOBAHUS UCTUHHOCTU yTBEpXKIe-
HHUM.
B nosceonesnoti scuznu u npu uzyueHuu opy2ux npeomemos.
® JCIIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPAUHATHOM INIOCKOCTH AJI1 OIIMCAHUsA pe-
aJIbHBIX MTPOLIECCOB U SIBJICHUN;
® IIPOBOJUTH JOKA3aTEJIbHBIE PACCYKJCHUS B CHUTyalUsX MOBCEAHEBHOW >KU3HHU, MPH
pELICHUY 3a/1a4 U3 IPYTUX IIPEAMETOB.

Yuciia 1 BBIPAaKEHUS

Buinycknuk _nayuumes:

e omnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: 1I€JI0€ YUCIIO, IETUMOCTh YUCEN, OOBIK-
HOBEHHasi JpoOb, AecATUYHAsI IpOoOb, PallMOHAIBHOE YHUCIIO, MPHOIIKEHHOE 3HAYCHHE
4HCIla, 4YacTh, IOJIs1, OTHOLLIECHUE, IIPOLICHT, ITOBBILICHUE U ITIOHWKEHUE Ha 3aJaHHOE YU C-
JI0 IPOLIEHTOB, MacIITao;



e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMHU: JIOTapudM YHUCIA, TPUTOHOMETpUYE-
CKasl OKPYXKHOCTb, TpaJlyCHas Mepa YIJa, BEJIMUUHA YIJIa, 3aJJaHHOTO TOYKOM Ha TPUTrO-
HOMETPUYECKON OKpPYKHOCTH, CUHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJIOB, HUMEIOIINX
MIPOU3BOJIBLHYIO BEJIMUUHY;
® BBINOJIHATH apudMeTHuuecKue JeHCTBUS C IeJIBIMU U PAllMOHAILHBIMU YHUCTIAMU;
® BBINOJIHATH HECIIOKHBIE MPEoOpa3oBaHMs YHCIOBBIX BBIPAKEHUH, COJEPKALIUX CTe-
TIEHU YUCe, TUO0 KOPHU U3 Yuce, 100 JiorapruMbl YHCEIT,;
® CpaBHHBATh pallMOHAIBbHBIC YHCIIA MEX]Y COOOI;
® OIICHUBATHh U CPABHUBATH C PALIMOHAILHBIMU YHCIIAMH 3HAYCHUS 1I€JIBIX CTETICHEH 4Yu-
ceJl, KOpHEH HaTypaJlbHOM CTETIEHU U3 YUCEI, JOTapu(PMOB YHCET B IPOCTHIX CIyYasiX;
e u300pakaTh TOUKAMU Ha YHCJIOBOW MPSMOM 1€TbI€ ¥ pallUOHATBLHBIE YHCIIA;
e 1300paxkaTh TOYKAMHU Ha YMCIOBOW MPSIMOM IeJble CTENEHU YMCel, KOPHU HATypalb-
HOU CTENEHU U3 YKced, JorapudMbl YUCEN B IPOCTHIX CIydasX;
® BBIMOJIHATh HECIOXHBIE MPEeoOpa3oBaHUs IENBIX U APOOHO-pAIMOHATBHBIX OyKBEH-
HBIX BBIPAKEHUMH;
® BBIpaXXaTh B MPOCTEUIIINX CIydasx U3 PaBEHCTBA OJHY MIEPEMEHHYIO UYepe3 IPYTHUe;
® BBIUMCIATH B MPOCTHIX CIydasx 3HAYCHHS YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUH, OCY-
HIECTBIISII HEOOXOIUMbIE MTOACTAHOBKH U MPE0OPa30BaAHMUS;
® 1300paxaTh CXEeMAaTUYECKHU yTroJl, BEJIMUMHA KOTOPOTO BRIpAXKEeHA B rpajycax;
® OIICHUBATH 3HAKH CHHYCa, KOCUHYCA, TAHT€HCA, KOTAHT€HCAa KOHKPETHBIX YTJIOB.
B nosceonesroii srcusnu u npu uzyuenuu opyux yueoHvix npeomemos:
® BBHITIOJIHATH BEIYMCIICHUS TIPH PELICHUH 3a/1a4 MPAKTHYECKOTO XapaKTepa;
® BBIMOJIHATH MPAKTUYECKUE PACUETHl C HCIOIB30BAaHUEM IPU HEOOXOJAMMOCTH CIIpa-
BOYHBIX MaTE€pUaIOB U BHIYMCIHUTEIIbHBIX YCTPOMCTB;
® COOTHOCUTH pEalIbHbIC BEJIMUYUHBI, XapaKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO0 MHUpA C
MX KOHKPETHBIMU YUCJIOBBIMU 3HAYEHUSIMU;
® UCIIOJIK30BaTh METOJBI OKPYTJICHUS, MPUOTUKEHUS U MPUKUIKA MPU PEIICHUU MPaK-
TUYECKHUX 3aJa4 MOBCEAHEBHOM KU3HU

Buinycknuk nonyuum eozmosicnocms Hayuumucs:

e CBOOOJHO OMEPUPOBATH MOHATUSAMU: IEJIO€ YHUCIIO, JCIUMOCTh YHCEel, OOBIKHOBCHHAS
npoOb, NecATHYHAs JIpoOb, PAIMOHAIBHOE YHCIO0, MPHUOIMKEHHOE 3HAYCHHE YHCIIA,
9acTh, J0JIs, OTHOIIICHUE, MPOIICHT, TTOBBIIICHUE W TTOHMKCHHUE Ha 3aJJaHHOE YMCIIO TIPO-
LIEHTOB, MacIITao;

® TIPUBOJUTH IIPUMEPHI YUCEI C 33JIAaHHBIMH CBOMCTBAMH JICTUMOCTH;

® OIEpPUPOBATH MOHATHAMU: JIOTapU(M YHCIIa, TPUTOHOMETPHUECKAsi OKPYKHOCTh, pa-
JTMaHHas W TpajycHas Mepa yriia, BeJIMYMHA yTiia, 3aIaHHOTO TOYKOW HA TPUTOHOMETPH-
YECKOW OKPYXHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YTJIOB, UMCIOIINX YhCia € U
T,

® BBINOJIHATh apu(MEeTHUECKHE ICHCTBUSA, COYETass YCTHbIC M INHCHMCHHBIC TPHUEMBI,
MPUMEHSISI IPU HEOOXOIUMOCTH BBIUMCIUTENBHBIE YCTPONUCTBA;

® HAXOAWTh 3HAYEHUS] KOPHS HATYPAJIbHOUN CTENEHH, CTENICHU C pallMOHAIBHBIM MOKa3a-
TeJeM, jJorapudma, UCIONb3Ysl PYU HEOOXOIUMOCTH BBIYNCITMTEIBHBIC YCTPONCTBA;

® II0JIb30BATHCS OLICHKOM Y IPUKUIKOU IPU NIPAKTHYECKUX pacyeTax;



® MPOBOIWTH IO U3BECTHBIM (POPMYJIaM M TpaBWIIaM MPeoOpa3oBaHUSI OYKBEHHBIX BbI-
paKCHHI, BKIIOYAIONINX CTEICHU, KOPHH, JIOTapu(MBI U TPUTOHOMETpUYECKue (HyHK-
LK
® HAXOAWTh 3HAYCHUS YHUCIIOBBIX U OYKBEHHBIX BBIPAKCHHM, OCYIIECTBIISII HEOOXOIH-
MbI€ TIOJICTAHOBKH U TIpe00Opa30BaHNUS;
® 1300pakaTh CXEMAaTUYECKHU YTOJI, BEJIMUYMHA KOTOPOTO BHIPAYKEHA B paJiMaHax;
® JCIONB30BAaTh IPH PEIICHWW 3a1ad TaOJWMYHBIE 3HAYEHUS TPUTOHOMETPUYICCKUX
(yHKIMH yTII0B;
® BBINOJIHATE TIEPEBOJ] BEIMUMHBI YTJIa U3 PAJHAHHON MEPHI B TPATyCHYIO U 00paTHO.
B nosceonesmoii srcusnu u npu uzyuenuu opy2ux yueOHvix npeomemos.
® BBIMOJIHATH JCUCTBHSI C YHCIOBBIMU JAaHHBIMH TPU PEIICHUU 33724 MPAKTHIECKOTO
XapakTepa W 3aJad M3 Pa3M4HbIX oOJacTell 3HAHWH, MCHOJB3YS MPU HEOOXOIUMOCTH
CIIPaBOYHBIC MAaTEPHAIIBI M BBIYUCIIUTEIIHHBIC YCTPOICTRA,;
® OIICHWBATh, CPABHUBATH W HCIIOJIH30BATh MPH PEIICHUU MPAKTHUYECKHUX 3a7ad YUCIIO-
BbIC 3HAUCHHS PEAbHBIX BEJIMYMH, KOHKPETHBIC YHCIOBBIC XapaKTCPUCTHKH OOBEKTOB
OKpY’KaloIIero Mupa

YpaBHeHUSI M1 HEPABEHCTBA

Buvinycknuk nayuumes:

e pemiath JorapupMuueckue ypaBHeHus Buaa log, (bx + ¢) = d u mpocreiiine HepaBeH-
ctBa Buja log,x<d,;
e pelIaTh MOKA3aTeIbHbIC yPABHEHHS, BUaa a = d (rae d MOXHO MPEICTABUTD B BUJIE
CTETeHH C OCHOBAHHUEM d) U MPOCTEHIINe HepaBeHCTBA Byujia @ <d  (T/1e d MOKHO Tpe/-
CTaBUTh B BUJIE CTETIEHU C OCHOBAHUEM A);.
® TPUBOJUTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHIIEero TPUrOHOMETPUYECKOTO YpaB-
HEHMs BUJA: SINX = @, COS X = a, tgx = a,Ctgx = a, r;ie a — TabJIUYHOE 3HAYEHUE COOTBET-
CTBYIOIIEH TPUTOHOMETPUUYECKON (PYHKIUU.
B nosceonesnoti sxcuznu u npu uzyueHuu opy2ux npeomemos.
® COCTaBJISITh U PEIIaTh YPABHEHHUS U CHCTEMbl YPaBHEHHI NMpPHU PEIICHUH HECIIOXKHBIX
MIPaKTUYECKUX 3a/1ay.

Buinycknuk nonyuum 603moducHocms Hayuumucs:

e pelaTh palMoHaNbHbIE, TOKa3aTeIbHbIE U JOTapU(PMUUECKUE YPAaBHEHUS U HEpPaBEH-
CTBa, POCTEHIINE UPPALUOHAIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUsI, HEPABEHCTBA U
UX CUCTEMBI;

® JCIIOJIB30BAaTh METOJBl PEUICHUS YPaBHECHMI: NMPUBEICHUE K BHUIY «IPOU3BEIICHUE
PABHO HYJIIO» WIHA «4aCTHOE PaBHO HYJIIO», 3aME€Ha IIEPEMEHHBIX;

® JCII0JIB30BAaTh METOJl MHTEPBAJIOB JJIsl PEILICHUSI HEPABEHCTB;

® ICIIOJIb30BaTh TpadMUeCcKuii METO I MPUOIMKEHHOTO PEIIeHUs YpaBHEHUH U He-
PaBEHCTB;

e 1300pakaTh Ha TPUTOHOMETPUUYECKOW OKPYKHOCTH MHOKECTBO PEUICHUH MPOCTEH-
IUX TPUTOHOMETPUUYECKUX YPABHEHHI U HEPABEHCTB;

® BBIMOJHATH OTOOP KOpHEH YpPaBHEHUN WM PEIICHWH HEPaBEHCTB B COOTBETCTBUU C
JOTIOJIHUTEIbHBIMU YCIIOBUSIMU U OTPAHUYEHHUSMU.

B nosceonesroii srcusnu u npu uzyuenuu opy2ux y4eonvix npeomemos.



® COCTaBJIATh M peIIaTh YPABHEHUs, CUCTEMBl YPABHEHUH U HEPABEHCTBA IIPU PEILICHUU
3a/1a4 Ipyrux y4eOHbBIX MPEAMETOB;
® JCIOJb30BaTh YPABHEHMsI U HEPABEHCTBA JJIS IOCTPOCHUS U UCCIIEIOBAHUS IIPOCTEMH-
IIMX MaTEMaTUYECKUX MOJEINIEH peasIbHbIX CUTYallMi UM IPUKIAIHBIX 3a/1a4;
® YMETb MHTEPIPETUPOBATH IOJYUYEHHBIH NPU PELICHUHM YPAaBHEHHUs, HEPABEHCTBA WIH
CUCTEMBI PE3YyJIbTaT, OLEHUBATh €r0 MPaBIONO0J00HEe B KOHTEKCTE 3aJaHHOW pealbHON
CUTYallU WIM NPUKIATHON 3a/1a4u

DOyHKUUH

Buinycknuk _nayuumcs:

e OmnepupoBaTh Ha 6A30BOM YPOBHE MOHATHUSIMH: 3aBHCHUMOCTb BEJIMYUH, QYHKIUS, ap-

TYMEHT M 3HaueHue QyHKIUH, 00JaCTh ONpPEAEIECHUS U MHOKECTBO 3HAUCHUI (hyHKLUH,

rpauk 3aBUCUMOCTH, TpaduK (QyHKIMH, HYyIU (PYHKIUHU, IPOMEKYTKH 3HAKOIOCTOSH-

CTBa, BO3pacTaHHe Ha YHCIOBOM NPOMEXYTKe, yObIBAHUE HA YUCIOBOM IPOMEKYTKE,

HauOoJblIee U HAUMEHbIIIEE 3HaUeHNEe (PYHKIIMHU HAa YUCIOBOM IIPOMEKYTKE, IEPUOANYE-

ckast QyHKIUS, IEPHO/T;

e ornepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSAMH: TpsiMasi U 0OpaTHasi MPOMOPIIHOHATb-

HOCTb JIMHEWHAas, KBaJpaTU4Has, JJorapupMuyeckas U rokasaTesibHass (yHKUUU, TPUTO-

HOMeTpuYeckue QyHKIINU;

® pAacCMO3HaBATh U COOTHOCHUTH IpaUKU 3JIEMEHTAPHBIX (PYHKIMI: MpIMON U 00paTHOM

MIPOTIOPIIMOHATBHOCTH, JIMHEHHOM, KBaJApaTUYHOH, JTorapuMHIECKON U MOKa3aTeIbHON

(GyHKIIUH, TPUTOHOMETPUUECKUX (HYHKIUMI;

® HaXOAWTH M0 TpaduKy NpUOTMKEHHO 3HAUEHUS (PYHKLNHU B 3a/IaHHBIX TOYKAX;

e omnpeaensats mo rpaduky cBorcTBa GyHKIUU (HYIH, IPOMEKYTKHA 3HAKOIIOCTOSIHCTBA,

MIPOMEKYTKH MOHOTOHHOCTH, HAMOOJIbIIINE U HAMMEHBIIINE 3HAUYCHUS U T.11.);

® CTPOUTH ACKU3 Tpaduka QYHKIUHU, YIOBICTBOPSIONICH MPUBEIEHHOMY Ha0Opy yCIlO-

BUN (MPOMEXYTKH BO3pacTaHusi / yObIBaHUs, 3HaueHHE (YHKUMU B 33JaHHOM TOYKE,

TOYKH IKCTPEMYMOB U T.[I.).

B noseceonesroii srcuznu u npu uzyuenuu oOpyeux npeomemos:

e ompeAensaTh Mo rpadukaM CBOICTBAa peallbHbIX MPOLECCOB U 3aBUCUMOCTEH

(HanOombIIe U HAMMEHbIINE 3HAYeHMs, MPOMEKYTKH BO3pacTaHus M yObIBaHUSA, MPO-

MEXYTKH 3HAaKOMOCTOSIHCTBA U T.11.);

® HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU IMPAKTUYECKON CUTYAIUU
Buinycknux nonyuum 603mMo4cHOCIb HAYYUMbCA:

® OIEpUPOBATH MOHATUSMU: YETHAS M HEYECTHAS ()yHKIIHH;

® ONpeneNaTh 3HaYeHHE (PYHKUIUHU MO 3HAUEHHUIO apryMEHTa IpU Pa3IMyHBIX CIoco0ax
3aanus QyHKIUU;

® CTPOUTH IpaUKH U3yYEHHBIX (PYHKITHI;

® OMUCHIBATH O TpaUKy U B MPOCTEHINNX CIydasx mo (popmyrie moBeIeHUE 1 CBONCTBA
(byHKIMIA, HAXOAUTH MO TpaduKy PyHKIMK HAMOOBIINE U HAMMEHbBIINE 3HAUCHUS;

® CTPOUTH ACKU3 rpaduka QYHKINHU, yIOBJICTBOPSIONICH NMPUBEICHHOMY HAa0Opy YCIIO-
BUH (MIPOMEXKYTKH BO3pacTaHus/yObIBaHuUs, 3HAUeHUE (PYHKLMHU B 33laHHOM TOYKE, TOY-
K{ DKCTPEMYMOB, aCUMIITOTHI, HYJIU QYHKIUH U T.1I.);

® pellaTh ypaBHEHMs, IPOCTEHILINE CUCTEMB] YPaBHEHUH, UCII0JIb3Ysl CBOMCTBA (DyHKIMIA
U UX rpaduKoB.



B nosceonesroii srcusnu u npu uzyuenuu opyaux yueOHvix npeomemos.
® OMpeAeIATh Mo TpaduKaM M UCIIOIH30BATh JJIS PEIICHUS MPUKIIATHBIX 33]1a4 CBOWCTBA
peaNbHBIX MPOIIECCOB M 3aBUCUMOCTEW (HanOOJbIINe U HAUMEHBIIINE 3HAYCHHUS, TTPOMe-
KYTKH BO3pAacTaHUs W YOBIBaHWS ()YHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCHMIITO-
THI, ICPUOJ U T.I1.);
® HMHTEPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUIESCKOW CUTYAIIHH;
® OIpEAeIATh MO rpaduKaM MPOCTEUIITNE XaPAKTEPUCTHKU TIEPHOIUIESCKIX MTPOIIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PAIMOCBSI3U U 1. (aMILTUTY/Q, IEPUOJ U T.I1.).
Dnemenmut MamemMamuiecKko2o anaiu3a
Buvinycknuk  nayuumces:

® OnepupoBaTh Ha 6A30BOM YPOBHE MOHATHSAMU: NPOU3BOAHAS (QYHKIIMU B TOUKE, Kaca-
TeNbHasl K TpaduKy QyHKLINUU, TPOU3BOIHAS (PYHKLUU;
® ONpEeaeNATh 3HaYeHNUE IPOU3BOAHON (PYHKIINU B TOUKE MO N300paKEHUIO KacaTeJIbHOM
K rpaduKy, MPOBECHHON B ATOU TOUKE;
® pelIaTh HECJIOKHBIE 33/]aul Ha MPUMEHEHHE CBS3M MEX]Y NMPOMEXYTKaMHU MOHOTOH-
HOCTH M TOYKaMH 3KcTpeMyMma (PYHKLHUHU, C OJTHOM CTOPOHBI, U IPOMEKYTKAMH 3HAKOIIO-
CTOSIHCTBA U HYJISIMU MPOU3BOIHOM 3TON QYHKIIMH — C JPYTOil.
B nosceonesnoti sxcuznu u npu uzyueHuu opy2ux npeomemos.
® T0JB3YACH TpadUKaMH, CPAaBHUBATh CKOPOCTH BO3pacTaHus (pocTa, MOBBILIICHUS, YBE-
JIMYEHUS U T.I.) UM CKOPOCTU yObIBaHUS (T1aJleHUs, CHU)KEHUS, YMEHBIICHUS U T.II.) Be-
JIMYMH B pealIbHbIX MpOIECcCax;
® COOTHOCHUTH TpaUKH pPEaTbHBIX MPOLECCOB M 3aBUCHUMOCTEH C HMX OMNHCAHMSIIMM,
BKJIIOYAIOIIMMHU XapaKTEPUCTUKU CKOPOCTU U3MEHEHHs (OBICTPBIM pOCT, MJIaBHOE MOHU-
KEHHUE U T.I1.);
® 1CII0JIb30BaTh I'pa)MKH peanbHbIX MPOLIECCOB AJIS PEIICHUS HECIOXKHBIX MPUKIATHBIX
3aJa4, B TOM YHCIIE ONpeesss o rpaduKy CKOpOCTh X0/1a IIpolecca

Buinycknuk nonyuum 603mM0cHOCHb HAYYUMbCA:

e CBOOOJHO ONEpPUPOBATh MOHATUSAMH: MPOU3BOJIHAS (QYHKIMM B TOYKE, KacaTelbHas K
rpaduky QyHKIMH, TPOU3BOAHAS (PYHKIINH;

® BBIYHCIATH MMPOU3BOJHYIO OJHOUWIEHA, MHOTOWIEHA, KBaJPATHOTO KOPHS, MPOU3BOJI-
HYI0 CyMMBbI (DyHKIUH;

® BBIYHCIATH NPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIMH W MX KOMOWHAIMM, UCHOIb3YS
CTIPaBOYHBIC MATEPUAIIBI;

® mHcclenoBaTh B TPOCTEWIIMX Ciy4asX (YHKIMM HAa MOHOTOHHOCTh, HaXOIUTh
HauOoNbIINEe W HAUMEHBIINE 3HAYeHHUS (YHKIUH, CTPOUTHh I'padUKU MHOTOUWIEHOB U
MPOCTEHINTNX PAIlMOHATBHBIX (YHKIMA C UCMOJIH30BAaHHEM arapaTa MaTeMaTHYeCcKOro
aHamu3a.

B nosceonesmoii srcusnu u npu uzyuenuu opyux yueOHvix npeomemos:

e pemiath MPHUKIATHBIC 337a4d W3 OWMOJIOTHH, (PU3UKU, XMUMHUH, YIKOHOMHUKH U APYTUX
MIPEIMETOB, CBS3aHHBIC C UCCIIEIOBAHUEM XapaKTEPUCTUK PeabHBIX MPOIECCOB, HAXO0XK-
JCHUEM HarOOJIBIINX ¥ HAUMEHBIINX 3HAYCHUH, CKOPOCTH M YCKOPEHHUS | T.IL.;

® VHTEPIPETUPOBATH MOJIYYCHHBIE PE3yJIbTAThI



CrarucTuka u TEeoOpUus BCPOHTHOCTeﬁ, JIOTHKa " KOMﬁI/IHaTopI/IKa
Buinycknux  Hayuumcs.

e OrnepupoBaTh Ha 0a30BOM ypOBHE OCHOBHBIMU OIHUCATEIbHBIMU XapPAKTEPUCTHKAMHU
YHICIIOBOTO Habopa: cpelnHee apupMeTHUecKoe, MeauaHa, Haubosblllee U HauMEHbIIee
3HAYEHUS;
e OIepupoBaTh Ha 6A30BOM YPOBHE MOHSTHUSIMH: YACTOTa M BEPOSITHOCTb COOBITHS, CITY-
YaliHbII BEIOOD, OMBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;
® BBIYHUCIISITH BEPOSITHOCTH COOBITUI HA OCHOBE TOJICUETa YUCiIa UCXOJIOB.
B noseceonesnoii srcuznu u npu uzyuenuu Opyeux npeomemos:
® OIICHMBATh U CPABHHBATh B MPOCTHIX CIIy4dasX BEPOSITHOCTH COOBITUN B pealbHOU
KU3HU;
® YHUTaTh, CONOCTABIISITh, CPABHUBATH, HHTEPIIPETUPOBATH B MTPOCTHIX CIIyYasiX peaIbHbIE
JaHHbIC, TIPE/ICTABICHHBIC B BUJIE TAOIUIL, TUarpaMm, rpaduxoB

Buinycknux nonyuum 803m024CcHOCIb HAYYUMbCA:

® UMETh MPEACTABICHUE O JTUCKPETHBIX M HEMPEPHIBHBIX CIyYalHBIX BEIMYMHAX U pac-
MpEeICTICHUSIX, O HE3aBUCUMOCTH CIIy4ailHbIX BEJIUYHH;
® HMETh NPEACTABICHUE O MATEMATUYECKOM OKUJAHUM U JUCIIEPCHUU CIIyYalHBIX BEJIH-
YUH;
® HMETh NPEACTABICHUE O HOPMAJIbHOM PACHpPENCIICHUU U MpUMEPAX HOPMAJIBHO pac-
MpEeICTICHHBIX Cy4alHbIX BEJIUYUH;
® IIOHUMATh CYTh 3aKOHA OOJBIINX YHCE]I W BHIOOPOYHOTO METOAAa U3MEPECHHS BEpOST-
HOCTEI;
® UMETh MPEJICTABIICHHE 00 YCIOBHON BEPOSATHOCTH W O IOJHOW BEPOSITHOCTH, IMPUME-
HATH UX B PEIICHUU 3a]1ay;
® HMETh MPEJCTABICHUE O BaXKHBIX YACTHBIX BUJIaX PACIpPE/ICICHUN U NMPUMEHSATh UX B
pELIECHNH 33/1a4;
® HMETH IIPEICTABIEHUE O KOPPEISALMHU CIyYalHbIX BEJIMYMH, O JUHEWHON PErPECCUM.
B nosceonesmoii srcusnu u npu uzyuenuu opy2ux npeomemos:
® BBIYHCIISITH WIHM OLICHUBATh BEPOSTHOCTU COOBITUI B peabHOM )KU3HH,
® BBEIOMPATH MOJIXOJISIINE METOJIBI TIPEICTABICHUS U 00pa0OTKU JaHHBIX;
® yMETh PEeIIaTh HECIOXKHBIE 3a/a4i Ha MPUMEHEHNE 3aKOHA OOJBIIUX YHUCEN B COIMO-
JIOTUH, CTPaXOBaHUH, 37[paBOOXPaHEHUH, OOECTIEYCHIH O€30MMaCHOCTH HACEIICHUS B Ype3-
BBIYAMHBIX CUTYaIHSIX

TexcToBble 3a7aun

Buinycknux _nayuumcs.:

® penarh HECI0KHBIE TEKCTOBBIE 33/1a4M PA3HbIX THIIOB;

® AHAIM3UPOBATH YCIOBHE 3a7a4d, TP HEOOXOIUMOCTH CTPOUTH JJISI €€ PelIeHUs Ma-
TEMAaTUYECKYI0 MO/JIEIb;

® TIOHMMATh W HCIIOJNH30BATh IS PEIICHHS 3a7a4u MHPOPMAIUIO, TPEJICTABICHHYIO B
BHJIC TEKCTOBOM M CUMBOJIBHOM 3allUCH, CXEM, TaOJIHII, TUarpamMM, TpauKkoB, pUCYHKOB;
® JICMCTBOBATH [0 AJITOPUTMY, COAEPIKAIIEMYCS B YCIIOBUHU 33/1a4H;

® HCIIOJIb30BATh JIOTUYCCKUC PACCYKACHUA IIPU PCUHICHUHN 3a1a4U,



e paboTaTh ¢ M30BITOYHBIMHU YCIOBHUSIMH, BBIOMpasi U3 Bce MHGOpMAIUK, JaHHBIC, He-
00XOIMMBIE JIJISl PEIICHUS 3a/1a4H;
® OCYIIECTBIIATh HECIOXKHBIN MepeOop BO3MOXKHBIX pEIIeHUM, BHIOMpas U3 HUX OMNTH-
MaJbHOE IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH,
® AHAJM3HMPOBATH U UHTEPIPETUPOBATH MOJYUCHHBIC PEIICHHUS B KOHTEKCTE YCIOBHS 3a-
Ja4d, BEIOMPATh PeIIeHus, HE POTHBOpPEYAINE KOHTEKCTY;
e pemaTh 337291 Ha PacueT CTOUMOCTH MOKYIIOK, YCITyT, TIOE3/I0K U T.I1.;
® pemIaTh HECIOXKHBIC 3a7]a4M, CBI3aHHBIC C JOJIEBBIM YYacTHEM BO BJIQJCHUH (PUPMOIA,
MPEANPUSATUEM, HEIBIIKUMOCTBIO;
® pemath 3a7a4d Ha MPOCTHIC MPOIEHTHI (CHCTEMbI CKUI0K, KOMUCCHH) M Ha BBIYUCIIC-
HUE CJIOKHBIX TIPOIICHTOB B PA3IMYHBIX CXEMaX BKJIQ/IOB, KPEAUTOB U UITOTEK;
® pemath MPAKTHYECKHUE 3a7adyH, TPEeOYIOUIMEe HCIIOIb30BAHUSA OTPUIIATECIIBHBIX YHCEI:
Ha OmpeleicHUEe TeMIlepaTyphl, Ha OIMPECIICHUE TIOJOKEHUS Ha BpPEeMEHHOW ocH (10
HaIlel 3pbl U T0CJIe), Ha JBIKCHHUE JEHEKHBIX CPEACTB (IIPUXOJ/pacxo/), Ha ompeere-
HUE TTyOHUHBI/BBICOTHI | T.II.;
® JCIIOJB30BaTh TMOHATHE MaciiTada ISl HaXOXKICHHUS PACCTOSHHWNA W JUIMH Ha KapTax,
IJIaHAaX MECTHOCTH, IJTAHAaX MOMEIIEHUH, BEIKpOHKaX, IPH paboTe Ha KOMITBIOTEPE | T.II.
B nosceonesnoii srcusnu u npu uzyuenuu opy2ux npeomemos:
e pemaTh HECJIOXKHBIC MPAKTUYCCKUE 3a7aud, BOSHUKAIOIINE B CUTYAIUSIX ITOBCEIHEB-
HOM JXU3HU

Boinycknux nonyuum 603mM04CHOCHb HAYYUMbCA:

® pemrath 3a7a4M pa3HbIX TUIIOB, B TOM YHCJIC 3a]]a4H TIOBBIIICHHOW TPYIHOCTH;
® BHEIOMPATH ONTUMAIBHBIN METOJI PEIICHUS 3a/1au, pacCMaTPUBas Pa3InuHbIE METO/IbI;
® CTPOHUTH MOJICJIb PEIICHU 3a]1auH, TPOBOIUTH JI0KA3aTEIbHbBIC PACCYKICHUS;
e pemiarh 3a7auu, TpeOyroIHe nepedopa BapuaHTOB, MIPOBEPKU YCIOBU, BHIOOpaA OTI-
TUMaJIbLHOTO PE3yJIbTaTa;
® AHAIM3UPOBATH U MHTEPIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCJIOBUS 3a/1a4M, BbI-
OupaTh peleHus, He MPOTUBOPEYAIINE KOHTEKCTY;
® TIEPEBOAUTH IIPH PEIICHUH 33J1a4i HHPOPMAIIHIO U3 OJTHON (POPMBI B IPYTYIO, UCITONb-
3ys PU HEOOXOJUMOCTH CXEMBI, TAOIUIIbI, TpadUKH, TUATPAMMBI;
B nosceonesmoii srcusnu u npu uzyuenuu Opy2ux npeomemos:
® pelIaTh MPAKTUYECKUE 3a7a4H U 3a7]a4H U3 JPYTUX MPEIMETOB

I'eomerpus

Buinycknux _nayuumces:

e OIEpPUPOBATH Ha 0A30BOM YPOBHE MOHATHSIMHM: TOUYKA, IIPsMasi, TUIOCKOCTh B MTPOCTPaH-
CTBE, MAPALICITBLHOCTD U MEPICHAUKYISIPHOCTD MPSIMBIX U TTIOCKOCTEH;

® pAaCIIO3HABaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TIpH3Ma, MUPAMHJIA, TPSIMOYTOIb-
HBII napajiesaenumnen, Kyo);

e U300paxaTh U3ydaeMbie (PUTYPBI OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTSIKHBIX MH-
CTPYMEHTOB;

e jienaTh (BHIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (QUTYDP: BUJ
CBEpXy, COOKY, CHU3Y;

® U3BJIEKaTh WH(OPMAIIMIO O TIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (pHUTypax, Mmpeacras-
JICHHYIO Ha YePTeKax ¥ PUCYHKaX;



e mpuMeHATh Teopemy lludaropa mpu BBHIUMCIEHUH 3JIEMEHTOB CTEPEOMETPHUECKUX

uryp;

® HAXOAUTh O0BEMBI U IUIONIAJN MOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB C MPH-

MeHeHueM (popMy;

® pacro3HaBaTh OCHOBHBIEC BU/IbI TN BpalleHUs (KOHYC, IWIMHAP, cdhepa u map);

® HaXOIUTh OOBEMBI W TUIOIMIAAN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB M TEN

BpAIICHUs ¢ IpUMEHEHUuEM (hopMy.

B noeceonesroll scusHu u npu uzyuyeHuu opyeux npeomemos:

® COOTHOCHUTH aOCTpAaKTHBIE T€OMETPHUECKUE TOHATHS U (PAKTHI C peaJbHBIMHU JKU3HEH-

HBIMH O0BEKTaMHU M CUTYAIHSIMU;

® JCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (PHUTYp IS pELICHHS

THUIOBBIX 33/1a4 IPAKTUYECKOTO COMCPKAHUS;

® COOTHOCHTBH ILIOLIA/IU IIOBEPXHOCTEH TeJI OJMHAKOBOM (hOPMBI Pa3IMUHOIO pa3Mepa;

® COOTHOCHTH OOBEMBI COCYIOB OJTMHAKOBOH (HOPMBI pa3IMIHOTO pa3Mepa;

® OIICHWBATh (OPMY MPABIIFHOIO MHOTOTPAHHHKA TTOCIIE CIIMIIOB, CPE30B U T.II. (Ompe-

JETSATh KOJMYIECTBO BEPIINH, pedep U rpaHell MOTydeHHBIX MHOTOTPAHHUKOB).
Boinycknux noayuum 603MOHCHOCHb HAYYUMbCA:

® TMPUMEHSTH I PEIICHUS 3a/a4 TeOMETPUUYECKUE (PaKThl, €CITU YCIOBUS MPUMEHEHHS
3aJlaHbl B SIBHOU popme;
e pemiath 3a7aYd Ha HaXOXKJIECHHE T€OMETPUYECKUX BEIMYUH MO 0OpaslaM WK ajro-
puTMam;
® CTPOUTH CEUEHHUs MHOTOTPAaHHUKOB;
® MPUMEHSITH T€OMETpUIECKHe (PaKThI ISl PEIICHUS 3a/1a4, B TOM YHCIIE MPEAIoJaraio-
X HECKOJIBKO IIAaroB PEIICHHUS,
® OMNUCHIBATh B3aMMHOE PACIIOJIOKEHUE MPSMBIX U INIOCKOCTEH B MTPOCTPAHCTBE;
e (GopMyIUpOBaTH CBOMCTBA U NMPU3HAKH PUTYD;
® JIOKa3bIBaTh FTEOMETPUUYCCKUE YTBEPKIACHUS;
® RBJIAJETh CTAHAAPTHOW KIAcCU(UKAIMEH MPOCTPAaHCTBEHHBIX QUTYp (IUpaMHIIBI,
MIPU3MBI, TApaAIIJICTICTUIIC B );
® HaXoAWTh OOBEMBI U IUIOIMIATU MOBEPXHOCTEH T€OMETPUYECKUX TEJ C MPUMEHEHHEM
(opmyu;
® BBIYHCISATH PACCTOSHUS U YTIIBI B TPOCTPAHCTBE.
B nosceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:
® JICIIOJIb30BaTh CBOWCTBA TE€OMETPUUCCKUX (UTYp ISl pEHICHHS 3a/1ad MPaAKTUIECKOTO
XapakTepa U 3a/a4 U3 Apyrux o0nacTeit 3HaHU.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Buvinycknuk  nayuumces:

® OmnepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM JCKApTOBBI KOOPAWHATHI B IPOCTPAHCTBE;
® HaXOAWTh KOOPAMWHATHI BEPIIMH KyOa U MPsIMOYTOJIBLHOTO Mapajuiesenuneaa
BuinycknHuk _nonyuum 603MOICHOCHb HAYYUMbCA:

® OINEpUPOBATH MOHATUSIMH JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJ MEXIY BEKTOpamH, CKajsp-
HOE IPOM3BECHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;



® HaXOJHUTh PACCTOSHHUE MEXAY IByMsl TOUKaMHU, CYMMY BEKTOPOB U ITPOU3BE/ICHUE BEK-
TOpa Ha YUCJIO, YTOJ MEXIYy BEKTOpPaMH, CKaJsIpHOE MPOU3BEICHUE, PACKIIAIbIBATh BEK-
TOp IO ABYM HEKOJUIMHEAPHBIM BEKTOPaM;
® 33/1aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
e pemaTh NpOCTeiINe 3a/1a4u BBEJICHUEM BEKTOPHOTO Oa3uca.

HUcropuss MaTteMaTuKu

Buinycknux nayuumcsa:

® OIKCHIBATh OTJEJIBHBIC BBIIAIOIINECS PE3YyJIbTaThl, IIOJYYEHHBIE B XO/I€ Pa3BUTHUSA Ma-
TEMAaTHUKHU KaK HAyKU;
® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBSA3U C OTEYECTBEHHOU U
BCEMHUPHOU HCTOPUEN;
e TIOHMMATh POJIb MAaTEMATHKHU B pa3Butuu Poccum.

Buinycknuk _nonyuum 603MOHCHOCHb HAYYUMbCA:

® [MPEJCTABIATHh BKJIAJ BBIAAIOIIMXCS MAaTEMATHKOB B Pa3BUTHE MATEMATHUKH W WHBIX
Hay4IHBIX 00JIaCTel;

MeToabl MATEMATHKH

Boinycknux nayuumcsi:

® TIPUMEHSATH U3BECTHBIC METO/IbI MPU PEIICHUN CTAaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4;
® 3aMeyaTh M XapaKTepU30BaTh MATEMATUYECKHUE 3aKOHOMEPHOCTH B OKpY Karolle aei-
CTBUTEJILHOCTH;
® NPUBOJUTH NPHUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B NPUPOJE, B TOM YHCIIE
XapaKTEepU3YIOIIUX KPAcOTy M COBEPIICHCTBO OKPY)KAIOIIET0 MUpa U MPOU3BEACHUNA HC-
KyCCTBa

Buinycknuk nonyuum 603mMo4cHOCHb HAYYUMbCAL:

® JCIOJb30BaTh OCHOBHBIE METOJbI JOKA3aTEIbCTBA, IPOBOJUTD JOKA3aTEIbCTBO U BbI-
MIOJIHATH ONPOBEPIKEHHUE;

® TPUMEHATH OCHOBHBIE METO/IbI PELIEHUS MaTEMAaTUUECKHUX 3a/1a4;

® Ha OCHOBE MaTE€MaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTepU30BaTh KPACOTY
Y COBEPLIEHCTBO OKPY’KAIOIIET0 MUpa U MPOU3BEICHUI UCKYCCTBA;

® NPUMEHATH NPOCTEHIINE IPOrpaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEUIEHUHM MATEMATUUYECKUX 3a]a4

II. Conep:xxanue yueOHOIro npeamera

OcHoBHasi 0a30Basi IporpaMmma

KypcuBom 0603HaueHB! AMJAKTUYECKHE €AMHMIIBI, COOTBETCTBYIONIUE OJOKY pe3yib-
TaTOB « BoinyCKHUK NOJYYUM 603MOICHOCTNb HAYYUMbCAY.

Aure0pa u HayaJIa aHAJIN3a

CreneHb ¢ IEHCTBUTENBHBIM ITOKa3aTeNeM, CBOicTBa creneHu. CTenennas QyHKIus u
ee cBoiicTBa U rpaduk. MppanuonanbHble ypaBHEHUSI.

[IpocTeiimme nokazaTenbHbIE YpaBHEHUsI U HepaBeHCTBa. [loka3aTenbHas QyHKIHS U
ee CBOICTBa U rpaduK.

Jlorapum uwmcna, cBoicTBa Jorapudma. Jlecstuunbiii sorapudpm. Yucno e.
Hamypanouenii  nocapugm.  IlpeoOpazoBanue  1OrapuMUUYECKUX  BBIPAKCHHIA.
Jlorapudmuueckre ypaBHEHHS M HepaBeHCTBa. Jlorapupmuueckas QyHKIUS U ee
CBOMCTBA U Irpaduk.



Bzaumno oopamnvie ¢hynxyuu. I paguxu 63aummno oopamuvix yHKyuil.

Cucmembl NOKA3aMENbHBIX, JN02APUPMUYECKUX U UPPAYUOHATILHBIX VPABHEHUIL.
Cucmembl nokazamenbHviX, 102aPUPMULECKUX HEPABEHCMS.

Pewenue ypasnenuii u mnepasencms, codepocawux nepemenHyl0 noo 3HAKOM
MoOyns. Ypaguenus, cucmemsl YPAGHEHUL C NApamMempoM.

Memoo unmepsanos 0is pewieHus HepaseHCma.

TpuronoMerpuueckas OKpyKHOCTb, paouantas mepa yena. CHHyC, KOCUHYC, TAHT€HC,
KomaHeenc TPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO U
CIIEICTBUS M3 HEro. 3HAYCHHUsS] TPUTOHOMeTpuueckux GyHkmuil mis yriaos 0°, 30°, 45°,

60°, 90°, 180°, 270°. (O, E, E,E, z pan). @opmynsl ClodHceHUsT MPULOHOMEMPULECKUX

@yHxyuu, hopmynsl npugedeHust, opmyast 080UHO20 ApeyMeHmA..

ApPKKOCHHYC, apKCHUHYC, apKTaHTeHC uucha. Apkkomaneenc uucna. llpocteitiiue
TPUTOHOMETPUYECKHUE YpaBHEHHUsI. PerieHne TpUroHoMeTpUYeCKUX ypaBHEHUH.

Hynu QyHKIMM, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbosbiiee u
HauMeHblee 3HadeHue ¢GyHkiuu. [lepuoandeckue QyHKIMU. YeTHOCTh U HEYETHOCTH
byukuuii. Croorcnvle yHKyuU.

Tpuronomerpuueckue  GyHKIIUU y=cosx,y=sinx,y=tgx. Dyuxyusay =ctgx.
CpoiicTBa U TpaUKi TPUTOHOMETPUUYECKUX PYHKITUH.

Obpamusie mpucoHomempuyeckue QyHKyuu, ux ceoucmea u epaguru. Pewenue
npoOCMeuuux mpueoOHOMempuiecKux HepaseHCcms.

Ilpeobpaszosanus  epaguxos  @ynkyuii: cosue 6001b  KOOPOUHAMHBIX  OCell,
pacmsadcenue U - cocamue, OmMpadxNcewue OMHOCUMENTbHO  KOOPOUHAMHbBIX — OCel.
I'paghuueckue memoowl peutenus: ypagHerull U HEPABEHCMS.

[TpousBonnas @pynkuuu B Touke. KacarenbHas k rpadpuky pynkuuu. ['eomerpuueckuit
U (u3uUecKkuii cMbIca Mpou3BoHOM. [IpousBoaHbIe dreMeHTapHbIX GYHKIUN. [Ipasuna
ougpepenyuposanus.

[Tonsitue o HENMpephIBHBIX QYHKIUAX. TOUKHM SKCTpeMyMa (MaKCUMyMa U MUHHUMYMa).
HccnenoBanue »sneMeHTapHbIX (QYHKIMKA HA TOYKH OJKCTPEMyMa, HauOolblliee U
HauMeEHblIee 3Hau€HUE C MOMOIIBI0 MPOU3BOAHON. [locmpoenue epagukos ¢ynkyuti ¢
NOMOWbIO NPOU3B00HbIX. [Ipumenenue npouzeoo0HoOU npu peueHuu 3a0adu.

[lepBoobOpaznas. [lepsoobpasnvie snemenmapHulx GyHxkyul. IL1owads KpusoIuHeluHol
mpaneyuu. Dopmyna Hvromona-Jleibnuya.Onpedenennoiti unmezpai. Bviuucienue
niaowjadeu nIOCKUx ueyp u 06vemos mei 8paujenust ¢ NOMOWbI0 UHmMezpaid.

I'eomerpust

[ToBTOpenue.Penenne 3aaau ¢ npuMEeHEHHEM CBOMCTB (PUTYp Ha MIockocTU. Pemenune
3a/1a4 C UCIOJb30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLIECHUM B MPSIMOYTOJIbHBIX
TpEyroiibHUKaX, (HaKTOB, CBSI3aHHBIX C YETBHIpEXyroJbHUKaMu. PemieHue 3amad ¢
WCIIOJIb30BaHNEM (DAKTOB, CBSI3aHHBIX C OKPY>KHOCTSAMH. PerieHue 3amad Ha U3MEpEHUS
Ha IMJIOCKOCTH, BBIYUCIICHHUE JITTUH U TIOLIAJIEH.

Harnsanas crepeomerpus. @urypsl u ux nzobOpaxeHus (KyO, mupamuia, MpU3Ma).
OcHosnble nonamus cmepeomempuu u ux ceoticmea. Ceuenus Kyda v TeTpaszpa.

Touka, mpsiMasi ¥ MIOCKOCTh B MMPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUU U CIEACTBUSA U3
HUX. B3auMHOe pacmosjokeHue TMpsAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE.



[TapannenbHOCTh TMPSIMBIX U IUIOCKOCTEN B mpocTpaHcTBe. M300paxeHne mpocTermmx
MIPOCTPAHCTBEHHBIX (PUTYP HA MJIOCKOCTH.

PaccrostHust Mexx1y pUrypamu B pOCTPAHCTBE.

VY1l B IpocTpancTBe. [lepneHuKyaspHOCTh NIPSIMBIX U IINIOCKOCTEN.

[Tpoeknmst Gurypsl Ha IIOCKOCTh. [IpW3HAaKM TEPHNEHIUKYISIPHOCTH TIPSIMBIX |
IUIOCKOCTEH B MPOCTpaHCTBE. TeopeMa o TpexX MeprneHANKYIsIpax.

Mmuororpannuku. [lapamnenenunen. CBoiicTBa NPSIMOYTOJIBHOTO THapalieNenune/aa.
Teopema Iludaropa B nmpoctpanctse. [Ipusma u nupamuaa. [lpaBuibHas nupamuaa u
npaBuiibHag npusMa. [Ipsmas nupamuia. SaeMEHTHI TPU3MbI U TUPAMUJBI.

Tena BpaimieHus:: MWIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA MPSIMOIO
KPYroBOro MWJIMHIpPA, MPSIMOTO KPYroBoro konyca. M3o0paxkeHue Ten BpalleHUs Ha
TUIOCKOCTH.

IIpeocmaenenue 06 yceuenHom KOHyce, ceyeHus KOHyca (napaniiebHoe OCHOBAHUIO U
npoxoosujee yepes 8epululy), ceueruss YUIUHOpa (napaiieibHo U NepneHOUK)IsIPHO OCU),
ceuenus wapa. Pazeepmka yununopa u Konyca.

Ilpocmeniwiue xkombuHayuu MHO202PAHHUKOS U MeNl 6PAWEHUs MeHcOy COOOLL.
Brruncrienne 351eMeHTOB MTPOCTPAHCTBEHHBIX GUTYp (pedpa, AMaroHaiu, yriibl).

[Inomane NOBEPXHOCTH MNPAaBWIBHOW NUpaMUAbl W MNpsAMOW mnpu3Msbl. [lmomans
MOBEPXHOCTH MPSMOTO KPYrOBOTO MUIUHAPA, IPSIMOTO KPYTOBOTO KOHYCA U IIapa.

[Tonste 06 ob6beme. OObEeM MuUpaMUABl U KOHYcCa, MPU3MBI U IUIHHIApaA. O0beM
mapa.

Ilooo6nbie mena 6 npocmparncmege. COOTHOIICHUS MEXKY TUIOMIA/IIMA TTOBEPXHOCTEH
1 00beMaMu ITOJOOHBIX TEI.

Jeuowcenuss 6 npocmpancmee. napanienvHvlii NePeHoc, YeHmpaibHdas CUMMEmpus,
cumMmMempus OMHOCUMenbHo niockocmu, nosopom. Ceoticmea Osudicenutl. Ilpumenenue
O0BUINCEHUL NPU pelueHUU 3a0ay.

BekTopsl u koopauHaThl B pocTpancTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCII0, YTOI MeXAy BekTopamu. KoyummHeapHbie W KOMIUIaHApHBbIE BEKTOPBl. CKaisapHoe
npousgeoenue 6ekmopos. Teopema 0 pasnodxiceHuu 6eKmopa no mpem HeKOMHIIAHAPHBIM
sexmopam. CranapHoe npouzgederue 6eKmopos 6 koopounamax. Ilpumenenue 6ekmopos
npu peutenuu 3a0ad Ha HaxoXdcoeHue paccmosHull, OuH, nioujadel u 00vbemos.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvi 6 npocmpancmee.
Dopmyna 0151 GLIYUCTEHUS PACCMOSHUS MEHCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposiTHOCTB M cTaTHCcTHKA. PaboTa ¢ 1TaHHBIMU

[ToBTOpenue. Pemenue 3a1a4 Ha TabnuuHOE U TpaduuecKkoe MpeCTaBICHUE JaHHBIX.
Hcnonb30BaHre CBOWCTB M XapaKTEPUCTUK YHCIOBBIX HA0OOPOB: CPEIHUX, HAUOOIBIIETO
M HavMEHBIIEro 3HAYeHHMs, pa3Mmaxa, oucnepcuu. Pewenue 3adau Ha onpeoeneHue
yacmomul U 6eposSMHOCMU coObimull. Bvluucnenue eepoamuocmeil 6 ONwbIMax ¢
DPABHOBO3MONCHBIMU  DJIeMEHMAPHLIMU  ucxodamu. Pewenue 3adau ¢ npumenenuem
Kombunamopuku. Pewenue 3a0auy Ha 8blyuclieHUe EPOSIMHOCMEl He3A8UCUMbBIX
cobvimuil, npumeHenue Gopmyavl croxcenus eeposmuocmel.Pewenue 3adau ¢
npumeHenuem ouazpamm Jinepa, oepeda sepoamuocmet, popmynvt bepruynnu.

Vcnosnas eeposmnocmo.llpasuno ymnoocenuss eeposamuocmei. Dopmyna nOaHOU
8epOSIMHOCMIU.



Jluckpemnvie cryuatinvle 6enuyunvl U pacnpeodenenus.Heszasucumvie cnyuaiinvie
genuuunbvl. Pacnpedenenue cymmol u npou3gederus He3a8UCUMbIX CIYUAHbIX GETUYUH.

Mamemamuueckoe oxcudanue u oucnepcus ciydaunou eerudunvl. Mamemamuueckoe
odcudanue U OUCNepPCUsl CyMmbl CAV4atHbIX eenudun. I eomempuueckoe pacnpedeneHue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuviguvie cayuatinvie eeauuunvl. Illowamue o niomHocmu 6epoAmMHOCHIU.
Pasnomepnoe pacnpeoenenue.
III. TemaTu4eckoe MIIAHKPOBaAHHUE.

Matemartuka 10 kiaacc (136gacoB)

Ne o/t | HaumeHoBaHue pa3nenos KonunuectBo
qaCoB
1 JleicTBUTEIBbHBIC YKCTIA 10
2 Crenennast pyHKIUS 12
3 AKCHOMBI CTEPEOMETPUHU U UX CIIEICTBUS 4
4 [TapamienpHOCTh IPSIMBIX U IIIOCKOCTEN 15
5 [Toka3zatenbHast QyHKIHS 10
6 Jlorapudmuueckas GyHKIUSA 15
7 [lepnieHIUKYISPHOCTD NPSAMBIX U TUNIOCKOCTEN 18
8 Tpuronomerpuueckue GopmyJsl 20
9 MHororpanHuku 12
10 Tpuronomerpuueckue 14
ypaBHEHMSI
11 [ToBTOpEeHue 6
Hroro 136




MaremaTuka 11 xki1acc(1364acoB)

No i/m | HameHoBaHue pasienoB Komuuectso
qaCcoB

1 [ToBTOpenue kypca Mmarematuku 10 kacca. 5

2 TpuroHomeTpryecKue 14
byHKIAH
Hununaap, KoHyc U 1map 10

3 [IpousBogHas 16
1 €€ T€OMETPUYECKUN CMBICIT

4 [Ipumenenne npou3BOIHOM 11
K MCCJICIOBAHUIO (DYHKITUI

5 Wurerpan 10
OO6BbEMBI TEN 15
KombunaTtopuka 6
DIEeMEHThI TEOpUU 10
BEPOATHOCTEMN
BekTopsl B mpocTpaHcTBe 5
Meroa KoOOpAMHAT B IPOCTPAHCTBE. J[BHKEHMUS. 10
Craructuka 4
[ToBTOpEeHue 20
Hroro 136
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