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PABOYASA ITPOI'PAMMA

yueOHoro npeamera « MATEMATHKA:
ajredpa U Ha4YaJIa MaTeMaTHYeCKOI0 aHAJIN3a, FeOMeTPHsl, BEPOATHOCTb M CTATHCTHKA»
(6a30BBIN YpOBEHB)

YpoBeHb 00yueHusi: cpeHee odiiee 0Opa3oBaHue

1. llosicHuTEILHAS 3aNIHCKA

Pabouas mporpamma npenmera «MaremaTuka: anredpa M Hayaja MaTeMAaTHYECKOIO aHaIU3a,
reomeTpus» (0a30BbIi YPOBEHB) 00s3aTeIBHOM IpeAMeTHON 00nactn «MaTtemaTtuka u nHPOPMATHUKA»
U1l CpeAHEero o01ero oopazoBaHus pa3padoTaHa Ha OCHOBE:

1. ®epepanbnHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit
Denepanun;

2. mnpukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsinka
OpraHu3aIlH U OCYIIECTBICHHUS 00Pa30BaTEIbHON AESITETHPHOCTH IO OCHOBHBIM
0011e00pa30BaTesIbHBIM IIpOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMaM HayaJIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEAHEro 00IIero 00pa3oBaHMs»;

3. mnpukaza Munobpuayku ot 17.05.2012 Ne 413 «O6 yrBepxaennn ®I'OC cpeanero
o011ero oopa3oBaHuUs»;

4. CII 2.4.3648-20 «CaHuTapHO-3MHUAEMHOIOTUYECKHE TPEOOBAaHUS K OpraHU3alusIM
BOCIIMTAHUS U OOyUEHUSs, OTAbIXA U 03/JOPOBIICHUS AETEN U MOJIOJIEKN», YTBEPKIECHHBIX
IIOCTaHOBJICHUEM IJIABHOTO CaHUTAapHOro Bpaya oT 28.09.2020 Ne 28;

5. CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHMSI K 0OECIIEUEHUIO
0e301acHOCTH U (WiIH) Oe3BPEAHOCTHU AJIs UeloBeKa (akTOpPOB Cpeabl OOUTaHUSY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

6. KOHIIENLUHU pa3BUTUS MaTEMaTUYECKOro 00pa3oBaHMsl, YTBEPKACHHOM pacropsyKeHueM

[TpaButensctBa o1 24.12.2013 Ne 2506-p;

VYyebHoro miana cpegHero oduiero oopasosanust MbOY COI Nel89;

8. Paboueii nporpammel Bociutanust MBOY COLI Ne 189;

9. OcHoBHOI1 00pa3oBaTenbHOI MporpaMmsl cpeaHero oduiero odpazosanus MbBOY COIII

Ne189 r. HoBocubupcka.

C yuérom HH(OPMAIIMIOHHO-METOIUYECKUX MAaTEePHUAJIOB:

[IpumepHast ocHOBHasi oOpa3zoBaTebHas MporpaMMa CpeTHero ooIero oopazoBanus (fgosreestr.ru).

B coorBeTcTBHU ¢ npuHATOH KoHenuuend pa3BUTHSI MAaTeMATHYeCKOro 00pa3oBaHus B
Poccuiickoii ®eaepannu, MaTeMaTuuecKkoe 00pa3oBaHUE PEIIaeT, B YaCTHOCTH, CIACAYIOIINE
KITIOYEBbIE 3a]1auu:

—  «IIpeAOoCTaBIATh  KaKIOMY  OoOyyaroumiemMycs  BO3MOXKHOCTb  JIOCTHIXKEHHUS  YPOBHSA
MaTeMaTHYeCKUX 3HAHUH, HEOOXOAUMOTO JUIs JabHEeHIe yCIeHOM )KU3HU B 001IeCTBEY;

— «obecrieynBaTh HEOOXOJIMMOE CTpaHE YMUCIO BBIMTYCKHUKOB, MaTeMaTHuyecKas IOATOTOBKa
KOTOPBIX JIOCTaTOYHA JUIsI TPOJOJDKEHHs 00pa3oBaHUs B PpaA3IMUYHBIX HAMpaBIEHUSX M JUIA
MIPaKTUYECKON JIeATEIbHOCTH, BKIIIOUas MPENoIlaBaHue MaTeMaTHKH, MaTeMaTHYECKHE UCCIIEJOBaHMS,
paboty B chepe nHPOPMALMOHHBIX TEXHOJIOTHHA U JIp.»;

— «B OCHOBHOM OOIEM H CpeaHeM o0meM o00pa30BaHUM HEOOXOIUMO MPEAyCMOTPETh
MOJITOTOBKY OOYyYaroIMXcss B COOTBETCTBUM C HMX 3alpocaMM K YPOBHIO IOJATOTOBKH B cdepe
MaTEeMaTHYeCKOro 00pa3oBaHUs».

~



CoOTBETCTBEHHO, BBIACISIOTCS TPH HAIIPABJICHUS TPEOOBAHUH K pe3yibTaTaM
MaTeMaTHYeCKOro o0pa3oBaHMUsL:

1) npaKTUKO-OPUEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKA JIJIS )KU3HH ),

2) MaremartHKa JUis KCIIOJIb30BaHus B podeccuu;

3) TBOpuECKOE HalpaBJCHUE, Ha KOTOPOE HAaleleHbl Te O0yd4aroliuecsi, KOTOpbIE IUIAHHPYIOT
3aHUMAaThCS TBOPYECKOW M HUCCIIEOBATEIbCKON paboTol B 00IacTM MaTeMaTHKH, (PU3MKH,
SKOHOMHUKH U JPYTUX 00IACTSX.

JTH HANPABJIEHH S PEAJU3YIOTCA B IBYX 0JIOKaX TPeOOBaHMIl K pe3yJibTaTam
MaTeMaTH4ecKoro oopazoBanus (0a30Bblil YpOBeHb M YIJIyOJIeHHbIH YPOBEHb)

Ha 6a3oBom ypoBHe:

— Bemyckauk xHayyumca B 10-11-m knaccax: JUis MCHOJIB30BAaHUS B MOBCEIHEBHON >KH3HU H
obOecrieueHrsT BO3MOXXKHOCTH YCIEIIHOTO TIPOJOJDKEHUS OOpa30oBaHUs I10 CHEIUAIbLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAJHBIM UCIIOJIb30BAHUEM MATEMATHKHU.

— BomyckHuk noayuyum eo3modcnocms HnHayyumwvca B 10-11-m kiaccax: Ans  pa3BUTHUS
MBIIUICHUSI, HWCIOJB30BAHUS B IOBCEIHEBHOM >KMU3HU M 00ECIEUEHUs] BO3MOKHOCTHU YCIIEUTHOTO
MPOJIOJDKEHHUS 00pa30BaHUsS IO CIEIUAIBLHOCTSAM, HE CBS3aHHBIM C NPHKJIAJIHBIM HCIOJIB30BAaHUEM
MaTeMaTUKU

Llenu ocBoeHUsI MPOTrpaMMbI 6a30BOI0 YPOBHS — 00eCTieueHHEe BO3MOKHOCTH UCIIOJIb30BAHUS
MaTeMaTU4eCKUX 3HAaHUW U YMEHHUI B TTOBCEHEBHOM KM3HU U BO3MOXXHOCTH YCIIEIITHOTO
MIPOJIOJKEHKS 00pa30BaHUs 110 CIEIUATBLHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAIHBIM HCIIOJIb30BAHHEM
MaTeMaTUKu. BHYTpH 3TOTO ypOBHS BBIJIEISIOTCS JIBE PA3IMYHBIC POTPAMMBI: KOMHEHCUPYIOW A
O0azoeas M ocHoGHas 0a3zoeas.

IIporpamma nmo MmareMaTnke Ha 6a30BOM yYPOBHeE IIPETHA3ZHAYCHA JIJIST 00yUJAIONTUXCS
CpeIHEe MIKOJIbI, HE UCTIBITHIBABUINX CEPhE3HBIX 3aTPYAHECHUI HA IPEIBIIYIEM YPOBHE O0yUSHHUS.

OOyuaromuecs, OCyIIECTBISONNE O0y4eHIEe Ha 0a30BOM YPOBHE, IOJDKHBI OCBOUTH 00IITHE
MaTeMaTHYeCKUe YMEHHUsI, HEOOXOIUMBIE I )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
MOJTy4atOT BO3MOXKHOCTh U3YYHTH MPEIMET TIIYOKe, C TeM, YTOOBI B TaJIbHEHUIIIEM TTPU
HE0OXOIMMOCTH U3Y4aTh MAaTEMATHKY JUIsl MPOPECCHOHATBHOTO TPUMEHEHHUSI.

B 3aBucuMOCTH OT ypOBHS POrpaMMbl OOJIbIIE WM MEHbILIE BHUMAHUS YAEISAETCS YMEHUIO
paboTaTh MO AIrOPUTMY, METOJ]aM MOMCKA aITOPUTMa U ONPEIEICHHUIO TPaHUL] TPUMEHUMOCTH
anroput™MoB. TpeboBanus, chopMyarpoBaHHbIE B pa3jene «I eomeTpusi», B OoblIel cTeneHn
OTHOCSITCS K Pa3BUTHIO POCTPAHCTBEHHBIX MPEACTABIECHUIN U rpaQuecKUX METOJIOB, YEM K
(dbopMaTbHOMY OMHMCAHUIO CTEPEOMETPHUECKUX (DAKTOB.

YueOHblil MJAH Ha H3y4YeHHe MATeMATHMKHU: ajaredpbl M HayaJl MaTeMaTH4YeCKOro
aHaJiM3a, reoMeTpuu Ha 6a30BoM ypoBHe B 10 — 11 ki1accax oTBOAMT:

10 knacc — 4 yacos B Henenro/ 144 vaca B Tox;
11 xnacc — 4 gacoB B Henenro/ 136 yaca B rog.
Htoro 280 y4eOHBIX YacoB.

Texkymuil KOHTpPOJIb M IPOMEKYTOUHAs aTTECTal[Usl OCYIIECTBISIOTCS B COOTBETCTBUHU C
«ITomoxxeHneM 00 OCYIECTBIEHUH TEKYLIETO KOHTPOJS YCIIEBAEMOCTH U IMPOMEXKYTOYHOM
aTTecTaluu o0yJaroumxcs, ux Gpopmax, NepuoAUYHOCTU U MOPSAKE MPOBEACHUY.

Texkynuil KOHTPOJIb OCYIIECTBIISIETCS C LEIbI0 IMPOBEPKM CTENEHUM M KAadyecTBa YCBOEHUS
MaTepualia B XOJ€ €ro H3y4eHHUs B CIEAYIOUIMX (QopMax: CaMOCTOSTEIbHBIE, IPOBEPOUYHBIE WU
KOHTpPOJIbHBIE Pa0OTHI, TECThI, 3aYETHI, IPOEKTHI.



[TpomexxyTouHasi aTTecTalUsl OCYIICCTBIISICTCS C IEJIbI0 TMPOBEPKH CTECIIEHW W KadecTBa
YCBOCHMSI MaTepHaja Mo pe3yjibTaTaM H3YYEHHUS COJACp)KaHHUs Y4eOHOTO IMpeaMeTa B CIEAYIOIIMX
dhopmax:

10 kiacc — sKk3aMeH B mUChbMeHHOM dopme 3a Kype 10 knacca,
11 xnacc — KOHTpoOJIbHAS padoTa.

FOCYI[apCTBeHHaSI HUTOroBasA arrecTaud MpOBOAUTCA B COOTBCTCTBUH C 3aKOHOAATCILCTBOM
PO.

2. llnanupyembie pe3ybTaThl ocBoeHus1 OOII (JinuHOCTHBIE, MeTanpeAMeTHbIE U
npeJAMeTHbIE) HA YPOBHE cpeaHero o0mero oopasopanns «MaremaTuka: ajredpa u HayaJia
MAaTeMATHYeCKOr0 aHAJIN3a, FeOMeTPHs»

2.1. JIn4YHOCTHBIE Pe3yabTATHI:

— OpueHTalMs OOyyaroIIMXCsl Ha pEealM3aluI0 IO3UTUBHBIX JKU3HEHHBIX MEPCHEKTHB,
MHULMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTb U CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIENIECHHUIO,
CIOCOOHOCTh CTaBUTh LI€JIH U CTPOUTH >KU3HEHHBIE IJIaHBbI;

— TOTOBHOCTh U CHOCOOHOCTh OOydarolmuxcs K CaMOpa3BUTHUIO M CaMOBOCIIUTAaHUIO B
COOTBETCTBHUH C OOII€YEIOBEYECKUMH LIEHHOCTSIMU U UJI€alaMU TPa’KAAHCKOTO O0IIECTBA;

— HPABCTBEHHOE CO3HAHME W IOBEJICHHE HAa OCHOBE YCBOCHHS OOIEYEIOBEYECKHUX IIEHHOCTEH,
TOJIEPAaHTHOI'O CO3HAHUS U IMOBEJIEHUS B IMOJUKYJIbTYPHOM MHpE, TOTOBHOCTU U CHOCOOHOCTU BECTH
IWaJor C JPYTUMH JIIOJbMH, JOCTHTaTh B HEM B3aWMOIIOHMMAHUS, HAXOIUTh OOIIME LENH H
COTPYAHUYATH JJISl UX JIOCTHKECHHUS;

— IPUHIATHE TYMAHMCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBAXKUTEJIBHOE U J100pOKEIaTEeIbHOE
OTHOILIEHHE K APYroMY YEJIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO;

— pa3BUTUE KOMIIETEHIUMI COTPYIHHUYECTBA CO CBEPCTHUKAMH, JIE€TbMHU MJIIAJLIEr0 BO3pACTa,
B3pOCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe0BaTENbCKOM, IPOEKTHON 1
JOPYTUX BUAAX AESTEIbHOCTH.

—  MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPUYECTBY, BIAJEHHME NOCTOBEPHOW MH(popmManuen o
MIEPEIOBBIX JAOCTHKEHHUAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM HAYKH, 3aHMHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUAX 00 YCTpONCTBE MHpa U OOIIECTBA;

— TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH
BCEH JKM3HM; CO3HATEIbHOE OTHOUIEHHE K HEMpPEepbIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIIELIHOM
npo¢ecCHOHATBLHON 1 00IIECTBEHHOMN €ATEIbHOCTH;

—  OCO3HaHHBIA BBIOOP Oynmymied mpodeccuu Kak MyTh U CHOCOO peaau3aii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

—  TOTOBHOCTbH OOYHaIOLIUXCsl K TPYI0BOM NMPOpecCHOHANbHON AESITENIbHOCTH KaK K BO3MOXKHOCTH
y4acTHs B PELICHUH JINYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIIIEHAIIMOHAIBHBIX POOIeM;

—  TOTPEOHOCTh TPYIUTHCS, YBaXEHHE K TPYAy U JIOJIAM TPYAd, TPYAOBBIM JTOCTHKEHUSM,
JIO0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pPa3HbBIM BHAAM TPYIOBOU
NeSITeNIbHOCTH;

— TOTOBHOCTh K €aMOOOCIYXMBAaHHIO, BKJIIOYas OOy4YeHHE | BBINOJIHEHUE JIOMAIIHUX
00s13aHHOCTEH.

—  (u3nuecKoe, 3MOIMOHAIBLHO-TICUXOJOTHYECKOe, COIMabHOE OJaromnoyiydyne oOydaroluuxcs B
AKHU3HU 00pa3oBaTeNbHOM OpraHm3aluy, OILIYIIEHHWE AETbMU O€30MacHOCTH M TICHXOJIOTHUYECKOTO
KoMdpopTa, THPOPMALMOHHOM OE30MACHOCTH.

2.2. MeTanpeaMeTHbIE Pe3yabTAThI
MeTtanpeameTHble pe3yibTaThl OCBOSHHUSI OCHOBHON 00pa30BaTebHOM NMPOrpaMMbl MpeAcTaABJIeHbI

TpeMsl TPYNIIaMH YHUBEPCAJIbHBIX YU4eOHbIX AeiicTBuil (YY/I):

2.2.1 PeryasiTHBHbIe YHUBEPCAJIbHbIE YUeOHbIe el cTBUS



BbINyCKHUK HAYYUTCS:

—  CaMOCTOSITEJIbHO OIpEeNeNATh IENH, 33/1aBaTh MapaMeTpbl U KPUTEPHUHU, MO KOTOPHIM MOXKHO
OIPEIEINTH, YTO LIENIb JOCTUTHYTA,

—  OLCHHMBATh BO3MOKHBIE MOCJIEACTBHS JIOCTMKCHUS IIOCTABICHHOW LENH B JIEATEIHHOCTH,
COOCTBCHHOW JKM3HU M KM3HM OKPYKAIOIIUX JIIOAEH, OCHOBBIBAACh HA COOOPAKECHUSX JTUKU MU
Mopay;

— cTaBUTh W (OpMYNIHMpOBaTh COOCTBEHHBIE 3aayd B 0Opa3oBaTENbHOW AEATENBHOCTH U
KU3HCHHBIX CUTYalLlUsX;

—  OILIEHUBATh PECYPCHI, B TOM YHCJIE BpEMs U JIpyrue HeMaTepHalbHbIE PECypChl, HEOOXOANMBIE
IS TOCTHOKEHHUS TIOCTABJICHHOH LIeIu;

— BBIOMpaTh IMyTh JOCTIDKEHHS LENH, IUIAHUPOBAaTh pEIIeHHE TIIOCTABICHHBIX 3ajad,
ONITUMU3UPYS MaTepUaIbHbIC U HEeMaTepHaIbHbIC 3aTPaThI;

—  OpraHu3oBbIBaTh A(PQPEKTUBHBI IMOMCK PECYypcOB, HEOOXOOUMBIX IS  JOCTHKEHHS
MIOCTABJICHHOM IIETIH;

—  CONOCTABJIATH MOJTYYECHHBIA PE3YNIbTAT IEATEIBHOCTH C IOCTaBICHHOW 3apaHee 1eJbIo.

2.2.2 llo3naBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS
BbInyCKHUK HAay4YHUTCH:

— HCKaTh W HAXOOUTHh OOOOIIEHHBIE CMOCOOBI PEUICHHS 3aJad, B TOM YHUCIE, OCYIIECTBIATH
pa3BepHyTbIi MHGOPMALMOHHBII IOMCK W CTaBUTb Ha €ro OCHOBE HOBble (yueOHBIE H
[I03HABaTENbHbIE) 33/1a4U;

—  KPUTUYECKHU OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMALIMIO C PA3HBIX MO3ULMN, paclo3HaBaTh
1 PUKCHPOBATH MPOTHBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHUKAX;

—  HCIOJIb30BaTh  pPa3jMYHbIE MOJEIbHO-CXEMATHYECKHE CpeJCTBA A MPEICTABICHMS
CYIIECTBEHHBIX CBS3€H M OTHOLICHWI, a TAaK)Ke MPOTUBOPEYMH, BBIIBICHHBIX B WH(POPMALMOHHBIX
HCTOYHHKAX;

— HaxOJWTb M TPUBOJUTH KPUTHUYECKHE ApPryMEHThl B OTHOILUEHUM JACUCTBUH U CYXKICHHUM
JPYyroro; ClIOKOMHO M Pa3yMHO OTHOCHUTBHCS K KPUTHUECKUM 3aMEYaHUsIM B OTHOIIEHUH COOCTBEHHOIO
CYXJEHMsI, pacCCMAaTPUBaTh UX KaK peCypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOAMTH 3a pPaMKHU Y4eOHOro IpeaMeTa M OCYLIECTBIATh I€JIEHANPABIEHHBIA TOMCK
BO3MOKHOCTEH [UI IIUPOKOrO NEPEHOCA CPEACTB U CIIOCOOO0B NEHCTBUS;

—  BBICTpauBaTh MHIUBHUAYaJbHYIO OOpa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAas OTPaHUUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;

—  MEHATH U YACPKUBATh Pa3HbIE MO3UIMH B I03HABATEIBHON AESITEIBHOCTH.

2.2.3 KomMyHuKaTHBHbIC YHHBEPCAIbHbIE Y4eOHbIC JCHCTBUSA
BbinmyckHUK HayuuTCs:

—  OCYILIECTBIATH ACJIOBYI0 KOMMYHHMKAIMIO, KAK CO CBEPCTHHKAMH, TaK U CO B3pPOCIBIMH (Kak
BHYTpHU 00pa3oBaTeIbHON OpraHu3alluy, TaK U 3a ee MpejeaMu), IoA0upaTh MapTHEPOB AJIs 1EI0BOI
KOMMYHHUKAIIUM HUCXOJs M3 COOOpaKeHUIl pe3ylbTaTUBHOCTH B3aMMOJEHCTBHS, a HE JHMYHBIX
CHMIIATHIL,

—  TIpU OCYLIECTBJIEHHH TPYNIOBOI pabOThl OBITh KaK PYKOBOJHUTEIEM, TaK M YWIEHOM KOMAaH/IbI B
Pa3HbIX poJsX (reHepaTop uaeH, KpUTUK, UCIIOTHUTENb, BEICTYAIOMINM, SKCIIEPT U T.1.);

—  KOOPIMHHMPOBATH M BBIIOJHATH paboOTy B YCIOBUSIX PEAIBHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

—  Pa3BEpHYTO, JOTMYHO M TOYHO H3JIaraTh CBOIO TOUKY 3PEHMS C MCIIOJIb30BAaHHEM aJEKBATHBIX
(YCTHBIX M MIMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

—  pacmno3HaBaTh KOH(MJIMKTOT€HHBIE CUTYallMd M MPEJOTBpalaTh KOH(JIUKTHI A0 MX AKTUBHOM
(a3bl, BICTpauBaTh JIEJIOBYIO U 00pa30BaTENbHYI0 KOMMYHHUKAIUIO, N30€erast TMYHOCTHBIX OLIEHOYHBIX
CYKJICHUH.

2. 3. lIpeameTHbIe pe3yabTaThl. ba3oBblil ypoBeHb
B cootBerctBun ¢ ®I'OC COO, npenmerHbie pe3yabTaTsl ocBoeHus OOII Ha 6a30BoM ypoBHE
MIPEJCTaBIICHBI IBYMs IpynIaMu: «BBITYCKHUK Hay4uTCsl — 6a30BbIi ypOBEHbY, « BBITyCKHUK



MOJYYUT BO3MOXXHOCTh HAyYHTHCS — 0a30BbIi ypoBeHb». Kak n B 0CHOBHOM 00111€M 00pa30BaHuH,
TpyIIa pe3yabTaToB « BBIMYCKHMK HAYYUTCS» MPEICTABIAET COO0M pe3yabTaThl, JOCTHKEHUE
KOTOPBIX 00ECTIEYNBACTCS YUUTENIEM B OTHOIIEHNH BCEX 00YUJarOIMXCsl, BEIOPABIINX JaHHBIN YPOBEHb
oOyuenus. I'pynna pe3yiabTaToB « BBINYCKHUK MOJYYHT BO3MOKHOCTH HAYYHThCS)
o0ecrieunBaeTCsl yUuTeIeM B OTHOILICHUN YaCTH HanboJiee MOTUBHPOBAHHBIX M CIIOCOOHBIX
o0yyJaromuxcs, BEIOpaBIINX JaHHBINA YpoBeHb 00yueHus. [Ipu KoHTpose kauecTBa 00pa3oBaHUsS
rpymia 3aaHuil, OpHEHTUPOBAHHBIX HA OIICHKY JOCTHKCHUS IJIAHUPYEMBIX PE3YJIBTaTOB U3 OJIOKA
«BBIMYCKHUK MOJTYYUT BO3MOXXHOCTh HAYYUTHCS», MOXKET BKIIFOUATHCSI B MAaTepUaIIbl OJI0Ka
«BBIITyCKHUK HAydUTCS». DTO TO3BOJIUT IPEAOCTABUTH BO3MOKHOCTD 00YJaIOIIHMCS
IPOJIEMOHCTPHUPOBAThH OBJIAICHNE KAYECTBCHHO HHBIM YPOBHEM JOCTHIKCHUH U BBISBIATH IUHAMUKY
POCTa YUCIICHHOCTH Hau0oJiee NOArOTOBICHHBIX 00yYarOIIXCsl.

IpuHIMNHAIBHBIM OTJIMYHEM Pe3yJbTaTOB 0230BOr0 YPOBHS OT Pe3yJIbTATOB
yIUIy0JIEHHOTO YPOBHS SIBJISIETCS UX IleJIeBasi HAIPABJIE€HHOCTb.

Pe3yabTaThl 6230BOr0 YPOBHS OPHCHTUPOBAHBI HA OOIIYIO (YHKIIMOHATHHYIO TPAMOTHOCTD,
MOJIy4eHHEe KOMIIETEHTHOCTEH sl TOBCEAHEBHOM KM3HU M O0ILIEro pa3BUTHs. JTa rpynna
pPe3yJabTaToB NpeanoJiaraer:

— MOHMUMAaHUE MPEIMETA, KIFOUYEBBIX BOIIPOCOB U OCHOBHBIX COCTABIISIONINX 3JICMEHTOB M3y4aeMOi
MPEeIMETHOM 001acTH, YTO 00ECIIEeYNBACTCS HE 32 CUET 3ayYMBaHUS ONPEICIICHIH 1 TIPAaBUIL, a
MOCPEIICTBOM MOJICITUPOBAHMSI ¥ IOCTAHOBKU MIPOOJIEMHBIX BOIIPOCOB KYJIBTYPBI, XapaKTEPHBIX IS
JTAHHOM MpeIMETHON 00J1acTH;

— YMEHHE peliaTh OCHOBHBIC MPAKTHUYECKHUE 33]1a4, XapaKTEPHBIC ISl UCIIOJIb30BaHUS METOJIOB U
WHCTPYMEHTApHS JAHHOU MPEIMETHON 001acTH;

— OCO3HAHHUE PaMOK M3y4aeMOU IPeAMETHOW 001acTH, OTPAHUYCHHOCTH METOJIOB M HHCTPYMEHTOB,
THIIMYHBIX CBI3EU C HCKOTOPBIMHA APYTrUMU o0JracTAMU 3HAHUA.

Ilpeomemmnuie pe3ynomamul pazoena « BoinycKHuk noayuum 603mMo0xicHOCHb HAYUUMbCA» HE
BBIHOCATCS HA UTOTOBYIO aTTECTAIIUIO, HO TPU 3TOM BO3MOXKHOCTb UX JOCTH)KEHHUS JJOJKHA OBITH
MIPEIOCTABIIEHA KaXI0My 00yJaromemycs.



IIpenmerHblie pe3yabTarbl. MaTemMaTuKa: ajreépa u Hauajaa MaTeMaTHYeCKOI0 AaHAJIU3a, TeOMeTpHs

Bba3zoBblii ypoBenb «IlpodieMHO-(pyHKIMOHAIBHBIE pe3yJIbTaTbDy

Ileau ocBoeHus

|. BoINyCKHUK HAYYUTCHA

I11. Boinycknuk noayuum 603moxicHOCMb HAYUUMBCA

I[HSI HCIIOJIb30BaHUs B HOBCCHHGBHOﬁ JKU3HU U 00€CIICUCHUS
BO3MOXXHOCTH YCIICHIHOT'O ITPOAOIZKCHUA 06p330BaHI/I${ 110

ﬂﬂ}l Paseumusl MoliUl1€HUA, UCNOTIb306AHUA 6 NOBCEOHEBHOI
IHCUBHU U 0Decneyenust 603MONCHOCU ycneuHozo

npeaMera
P CHEIHUATBLHOCTSIM, HE CBSI3aHHBIM C MPUKJIIATHBIM nPOO0aNCEHUS 0OPA30B8ANHUS NO CNEYUATbHOCHIAM, He
HCITOJIB30BAHUEM MATEMATUKHU CBA3AHHbBIM C npumadeW UCNOJIb306AHUEM MameMamuKu
TpeOoBaHusi K pe3yjbTaTam
Pazjen |. BoINyCKHUK HAYy4YUTCS I11. Boinycknuk nojayuum 603mM0x4cHOCHb HAYUUMbCA

1. DieMeHTBI TEOpUH
MHOKeCTB 1
MaTeMaTH4YeCKOH
JIOTHKH

—  OmnepupoBath Ha 6a30B0M ypoBHe'! MOHATHAMY: KOHEYHOE
MHOXECTBO, 3JIEMEHT MHOKECTBA, [I0JIMHOKECTBO,
nepeceyeHre U 00beJUHEHNE MHOXKECTB, YHCIIOBbIE
MHO’KECTBA Ha KOOPAMHATHOM MPSIMOi, OTPE30K,
WHTEpPBA;

— omepupoBaTh Ha 6A30BOM YPOBHE NOHSTUSIMHU:
YTBEPkKACHHUE, OTPULIAHUE YTBEPKICHUSI, UICTUHHBIE U
JIO’KHBIE YTBEPKACHUS, IPUUNHA, CIEICTBUE, YACTHBIN
CiIy4aii 001Iero yTBepK/1eHUs, KOHTPIPUMED;

— HaxOAMTh IepeceyeHrne U 0ObeAMHEHUE IBYX MHOXKECTB,
NpEeJCTaBICHHBIX Tpa@UUECKH Ha YUCIOBOM MPSIMOii;

— CTPOHUTH HA YUCJIOBOU MPSAMOM IOJMHOKECTBO YHCIOBOTO
MHO€ECTBA, 3aJJaHHOE MPOCTEHIIIMMU YCIOBUSIMHY;

— pacrio3HaBaTh JOXKHbBIE YTBEPKJICHHs, OLTUOKH B
paccyXJI€HUAX, B TOM YHCJIE C UCIOJIb30BAHNEM
KOHTPIIPUMEPOB.

B noeceonesnoii scuznu u npu usyuenuu opy2ux

npeomemos:

— HCINOJIb30BaTh YMCIOBBIE MHOXKECTBA HA KOOPANHATHOMN
IPSIMOM U1l OMCAHUS PEATIbHBIX IPOLIECCOB U SIBJICHMI;

- Onepupoeamz;z NOHAMUAMU. KOHEYHOEe MHOJMcecnieo,

NeMeHmM MHOHNCECMBd, NOOMHOINCECTE0, nepecedenue U
00vbeOUHeHUe MHOJICECME, YUCTOBbLE MHOJICECMEA HA
KOOPOUHAMHOU NPAMOU, OMPeE30K, UHMEePEal,
NOLYUHMEPBATL, NPOMEICYMOK C 8bIKOJIOMOU MOYKO,
epaguyeckoe npedcmasiienue MHOMCECME HA
KOOPOUHAMHOU NILOCKOCTU,

—  onepupogams NOHAMUIMU. YMEEPAHCOeHUe, OMPUYAHUE
VMBEPAHCOeHUsl, UCIUHHBLE U JIONHCHBLE YINBEPHCOECHUS,
NpUYUHA, CledCmeue, YACMHbLL Cy4all 0oueco
VMEepiHcOenUs, KOHmpnpumep,

—  npogepsimb NPUHAONEHCHOCHb INEMEHMA MHONCECMBY,

—  HaxoOumv nepeceuenue U 06beOUHEHUE MHONCECE, 8
MOM Yuciie npe0CmMasieHHbIX epapuiecKu Ha YUCI0801
nPAMOU U HA KOOPOUHAMHOU NIOCKOCMU,

—  Npo6ooums 00KA3AmMeNbHble PACCYHCOeHUS 05
000CHOBAHUSA UCIMUHHOCTU YIMBEPHCOEHUI.

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

npeomemos:

—  UCNOIL308AMb YUCTOBblE MHONCECMBA HA KOOPOUHATHOLL

! 3nech u anee; pacro3HaBaTh KOHKPETHbIE IIPUMEPHI OOLIUX TIOHATHIA 10 XapaKTEPHbIM IIPU3HAKAM, BBINOIHATH AHCTBUS B COOTBETCTBUM C ONPEIEICHUEM M MPOCTEHIIUMU
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPaMH OOIINE TOHSTHS.
2 351ech U 1asiee; 3HATh ONpeieeHHE TIOHATHUS, YMETh MOSCHATH €r0 CMbICII, YMETh UCIIONb30BaTh HOHATHE M €0 CBOMCTBA IPH IIPOBEAEHUH PACCYKIEHUI, PElICHHH 3a/1a4.




IIPOBOAUTDH JIOTUYCCKUE PACCYKACHUA B CUTyallUAX
HOBCGHHCBHOﬁ KHU3HHU

APAMOT U HA KOOPOUHAMHOU NIOCKOCIU 0151 ONUCAHUSL
PeanbHbIX NPOYECcos U AGNEeHULL,

nPo6OOUMb OOKA3AMENbHbLE PACCYHCOCHUS 8 CUMYAYUSIX
NOBCEOHEBHOU JHCUSHU, NPU PeUeHUl 3a0al U3 Opyeux
npeomemos

2. Yucaau
BbIpaKeHUsl

OnepupoBaTh Ha 0a30BOM YPOBHE IOHATUSAMMU: LIEJI0€
YHCJIO0, I€TMMOCTb YHcell, OOBIKHOBEHHAs ApOOb,
JeCATUYHAs APOOb, pallMOHATILHOE YMCIIO, MPHOIMKEHHOE
3HA4YEHUE YUCIIA, YacTb, /10JI1, OTHOLIEHHUE, IPOLIEHT,
MOBBILICHUE U TOHWKEHUE HA 3aJIaHHOE YKCIIO MPOLIEHTOB,
Macirao;

OTIepHpOBATH Ha 0230BOM YPOBHE MOHATHAMU: JIOTapuhm
YKclla, TPUTOHOMETPUYECKasi OKPYKHOCTb, FPayCHas
Mepa yria, BeJIMYMHa yria, 3aJJaHHOT0 TOUYKOHM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCHHYC,
TaHI€HC U KOTAHI'€HC YIJIOB, UMEIOIIUX [TPOU3BOJIbHYIO
BEJIMYHHY;

BBITIOJIHATH apUpMeTHYECKHEe AEUCTBUS C LIEJIBIMUA U
paloHAIBLHBIMHU YUCIIAMH;

BBITNOJIHATH HECITIOKHBIE TPEOOPA30BAHUSI YUCIOBBIX
BBIpa)KEHUH, COepkKaIX CTETIEHU Yucell, TH00 KOPHU U3
yucen, 1100 JorapudmMbl YUCEIT,

CpaBHUBATh pallMOHAJIBHBIE YUCIIA MEXKAY COOO0M;
OLIEHUBATh U CPAaBHUBATh C PAI[MOHAIBHBIMU YHCIaMHU
3HAYEeHHUS LEJIbIX CTEeNeHEN Yncell, KOpHeH HaTypaabHON
CTETEeHH U3 YHUCEJI, JIOrapu(MOB UHCEN B MPOCTHIX
clyyasix;

n300paxkaTh TOUKaAMH Ha YHCIOBOW MPSIMOM LIeNIbIE U
paloHaIbHbIE YHCIA,;

n300pakaTh TOUKAMHU HA YUCIIOBOM MPsIMOH 11eTIbIe
CTETIEHU YHuCell, KOPHU HaTypalbHOM CTENIEHU U3 YHCEIl,
jorapu@mbl 4uce B MPOCTHIX CAyYasix;

BBITOJIHATH HECIIOKHBIE TPe0Opa30oBaHus ENbIX U
JIpOOHO-pallMOHATILHBIX OYKBEHHBIX BBIPAKCHHIA;
BBIp@)KaTh B IPOCTEHIINX CIIydasiX U3 PABEHCTBA OJHY

C60000HO onepuposamv NOHAMUAMU. Yelloe YUCTO,
0enuUMocmy yuces, 0ObIKHOBEHHAsL OPOOb, OeCAMUUHAS
0poOb, PAYUOHAILHOE YUCTO, NPUOIUINCEHHOE 3HAYEHUE
yucaa, 4acmo, 00Jis, OMHOWEHUe, NPOYEHM, NOBbLULeHUE U
NOHUdICeHUE HA 3A0AHHOEe YUCIO NPOYEHMO8, MACUIMao,
npuUBOOUMb NPUMEPDL YUCETL C 3A0AHHBIMU CEOUCMBAMU
oenumMocmu;

Onepuposamv NOHAMUSAMU. 102apUphm 4ucia,
MPUSOHOMEMPUYECKAsL OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yana, eiuduna yend, 3a0aHH020 MoYKoU
HA MPUSOHOMEMPULECKOU OKPYHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y208, UMEIOUUX NPOU3BOTbHYIO
BENUYUHY, YUCTA € U T,

8bLINOIHAMb apugmemudeckue Oellcmeaus, coiemas
YCMHble U NUCLMEHHbLE NPUEMbl, NPUMEHSISL NPU
HeoOX00UuUMoCmu 8bIYUCTUMEIbHBIE YCIMPOUCMEa;
HAxXo0ums 3HAYeHUs KOPHL HAMYpPAalbHOU CheneHu,
cmeneHu ¢ payuoHAaIbHbIM NoKazamenem, 102apugma,
UCNONL3YSL NPU HEOOXOOUMOCMU 8bIYUCTUMETIbHBLE
ycmpoucmeda;

N0b308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoBoOUNb NO U3BECTMHBIM (HOPMYIIAM U NPABULAM
npeobpazosanust OYKEEHHLIX BbIPANCEHU, BKIIOUAIOUJUX
cmenenu, KOpHU, 102apUuhMvl U MPULOHOMEMPUIecKue
dynxyuu;

HAX00UMb 3HAYEHUs. YUCTOBLIX U OVKBEHHBIX BbIPANCEHULI,
ocyuecmensis Heobxooumvle NOOCMAHOBKU U
npeobpazosanus;

u30b6padcamov cxemMamuyeckuy y2oJ, 8eIUdUHA KOmopo2o




IIEPEMEHHYIO Yepe3 APYTHUeE;

BBIUNCIIATH B IPOCTHIX CIy4asiX 3HAYEHUS YHUCIOBBIX U
OYKBEHHBIX BBIPAXCHUM, OCYIIIECTBIISISI HEOOXOMMBbIe
HOJICTAHOBKH U IIpe0Opa3oBaHus;

n300paxkaTb CXEMaTUUECKU yroJl, BEJIMYMHA KOTOPOIO
BbIpaXKEHA B Irpajycax;

OLICHMBATh 3HAKU CHHYCA, KOCHHYCA, TAHT€HCA,
KOTaHI'€HCA KOHKPETHBIX YIJIOB.

B noeceonesnoii ycuznu u npu uzyuenuu opy2ux yueoHvix
npeomemos:

BBITIOJIHATH BBIYMCIIEHUS IPU PEILICHUH 3a]1a4
MPAKTUYECKOT0 XapaAKTEPa;

BBINIOJIHATH MPAKTUYECKHUE PACUETHI C UCIIOJIB30BAHUEM
IpH HEOOXOIMMOCTH CITPABOYHBIX MATEPUAIIOB U
BBIYHMCIIUTEIIbHBIX YCTPOUCTB;

COOTHOCHUTD peajibHbIC BEJIMUMHBI, XapPAKTEPUCTUKHI
00BEKTOB OKPYKAIOIIEr0 MUPa C UX KOHKPETHBIMU
YHUCIJIOBBIMU 3HAYCHUSIMU,

WCIIOJIH30BaTh METOAbI OKPYTJICHUS, TPUOIMKEHUS U
MPUKUIKHA P PEIICHUU TPAKTUYECKHUX 3a7a4
MMOBCEIHEBHOM KU3HU

8bIpadicena 6 cpadycax uiu paouaHax;

—  UCNONb308aMb NPU peuleHUul 3a0a4 mabauiHvle 3HAYEHUs]
MPULOHOMEMPUYECKUX DYHKYULL YeN08;

—  BBINOJHAMb NEPEBOO BLIUUUHBL Yeld U3 PAOUAHHOU Mepbl 8
2paodycHy0 u 00pamHo.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoHvlx

npeomemos:

—  BBINOJIHAMb OCUCMEUS. C YUCTO8bIMU OAHHLIMU npu
peueHuu 3a0a4 npakmu4eckozo xapakmepa u 3a0a4 us
PAa3IUuHbIX 00acmell 3HAHUL, UCNOb3YA NPU
Heobxooumocmu cnpasodnsle mamepuaivl U
8bIUUCIUMENbHBIE YCIMPOUCMBA;

— oyeHusamov, Cpad6HUBAMb U UCNOIb306AMb NPU peuleHuu
npakmu4decKkux 3a0ay YUCI06ble SHAYEHUS PEAIbHbIX
8eUYUH, KOHKPEmHble YUCT08ble XAPAKMEPUCMUKU
00bEKM08 OKPYAHCAIOULe20 MUPA

3. YpaBHeHuUs U
HepaBeHCTBAa

Pemate nuHelHbIE YpaBHEHHS U HEPABEHCTBA,
KBaJpPaTHbBIC YPABHECHHS,;

pearhb JorapupMHUUECKUe ypaBHEHHs BUIA log a
(bx + ¢) = d u npocreiimue HepaBeHcTBa BUaa 10g a X < d;
pelTaTh mokasaTebHbIe ypaBHEeHH, Buaa a ™ " °=d (rae
d MOXHO MPEeICTaBUTh B BUJIC CTCIICHH C OCHOBAHUEM a) U
npocreiiiie HepaBencTa Buga a8 < d  (rae d MoxHO
NPE/ICTABUTH B BUJIC CTEIICHU C OCHOBAHHEM a);.
IIPUBOAUTH HECKOJIBKO IIPUMEPOB KOPHEH IIPOCTEUILErO
TPUTOHOMETPUYECKOT0 ypaBHEHUS BUAA: sin X = &8, COS X =
a, tgx =a, ctg X = a, rae a — TabauyHOE 3HAUCHUE
COOTBETCTBYIOIICH TPUTOHOMETPUUECKON (DYHKITHH.

B noeceoneenoit scuznu u npu uzyuenuu opyux

—  Pewamyv payuonanvhule, noxazamenvHule u
Jloeapugmuyeckue ypasHeHus u Hepagencmad,
npocmeliuiue uppayuoHaibHvle U MpUuoHOMempuiecKue
VPasHeHUsl, HepaBeHCMB8A U UX CUCTeMbl,

—  UCNONb308aMb MEMOObL peuieHUs YPaGHeHUU: npusedeHue
K 8UOY «Npou3gedeHue pasgHo HyIio» Uil «4acmHoe pagHo
HYII0», 3aMeHa NepeMeHHbIX,

—  UCNONIb308aMb MEMOO UHMEPBANO8 O/ PeuleHUs
Hepagencme,

—  ucnoav3osams epaguueckuil Memoo 0Jisi NPUOIUNHCEHHO20
peulerus YpasHe Uil U HepageHcms;

—  u300pasicams HA MPUSOHOMEMPUYECKOU OKPYHCHOCIU
MHOHCECMBO peuleHUll NPOCMeuuux
MPUSOHOMEMPUUECKUX YPABHEHUU U HEPABEHCME,




npeomemos:

COCTABJIAITh U PELIaTh YPABHEHUSA U CUCTEMBI YPABHEHUM
IIPU PELIECHNUN HECIIOKHBIX IPAKTUYECKUX 3a1a4

BLINOJIHAMb OMOOP KOPHEU YPAGHEHUI UIU peuleHUll
HepageHcme 8 COOMBEENCmauL ¢ OONOIHUMENbHbIMU
VCA0GUAMU U OCPAHUYEHUSIMU.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eonvlx
npeomemos:

COCmMassims U peuiams YPAasHeHusl, CUCIeMbl YPAGHEeHUIL U
HepaseHcmea npu peueHuy 3a0ay Opyeux yueoHvix
npeomemos;

UCNONb308AMb YPABHEHUS U HePABeHCMEA OISl
NOCMPOEHUsL U UCCAEO08ANUSL NPOCMEUUX
Mamemamuyeckux Mooejell pealbHblX CUmyayuil uiu
NPUKTIAOHBIX 3a0ay,

yMemb UHMePRPemupo8ams NOJLYYeHHbIU NPU peuleHul
VPABHEHUsl, HEPABEHCMBA UL CUCTNEMbL Pe3VIbIam,
oyeHuUsamsv e20 npasoonoooodue 6 KOHmeKkcme 3a0AHHOU
PeanbHOU cumyayuu uiu nPuKiaoHol 3a0a4u

4. OyHKUMH

OnepupoBaTb Ha 0a30BOM YPOBHE HOHSATUSIMHU:
3aBUCHUMOCTD BEJIMYUH, QYHKIINS, apTyMEHT U 3HaYCHHE
(byHKLMH, 006J1aCTh ONpeIeIeHUs] 1 MHOKECTBO 3HAUCHHH
¢byHKIMH, rpaduk 3aBUCUMOCTH, TpaduK QYHKINHU, HYIH
(GyHKLNHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE
Ha YKCJIOBOM IPOMEXKYTKE, yObIBaHHE HAa YHCIOBOM
IPOMEXYyTKe, HauOoJbIllee U HauMEHblIIee 3HaUeHne
(GYHKIIMHM Ha YUCIIOBOM IIPOMEXKYTKE, IEpHOJUIECKast
byHKLUMSA, TEPHOL;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMMU: MpsMas U
oOpaTHasi MPONOPLHUOHAIBHOCTH JIMHEHHAs,
KBaJpaTH4HAas, JorapupMUIecKas 1 noxkazaTeabHast
(GyHKIMH, TPUTOHOMETpHUUYEcKre (QYHKIUY;

pacrio3HaBaTh rpauKu 3JI€MEHTapHBIX (GYHKLIUN: IpSIMOn
¥ 00paTHOM MPOMOPIHOHANTBHOCTH, THHEHHOMH,
KBaJIpaTUYHOM, JorapuMuyuecKoil ¥ noka3areabHOU
(GyHKUINH, TPHTOHOMETPHUYECKUX (DYHKIIHIA;

COOTHOCHUTH TPpaUKH dJIEMEHTAPHBIX (YHKIIMHA: PSIMOU 1
00paTHOM POMOPIIMOHATEHOCTH, JIMHEHHOMH,

Onepuposams NOHAMUAMU.: 3A6UCUMOCTIb BETUYUH,
@dynKxyus, apeymenm u 3Hadenue QyHKyuu, 0o.1acmo
onpeoeneHus: U MHOJMCECME0 3HAYeHUll YYHKYUU, epagdux
3asucumocmu, epagpux GyHKyuu, Hyau QyHKyu,
NPOMENCYMKU 3HAKONOCMOSHCMEA, 803PACMAHUe HA
YUCTIO080M NPOMEdNCYMKe, YObleaHUe HA YUCTO80M
npomedcymke, HauboIbULee U HAUMeHbLUee 3HAYEHUe
@YHKYUU HA YUCTOBOM NPOMENCYMEKE, NEPUOOULECKASL
@yHKYUs, nepuood, YyemHasn u HeyemHas YHKyuu,
ONepupoBamv NOHAMUAMU: NPAMAsL U 0OPaAMHASA
NPONOPYUOHATLHOCb, TUHEUHAS, K8AOPAMUYHAS,
Jlo2apugmuyeckas u nokasamenbHas QYHKYuU,
mpueoHoMempuieckue QyHKyuu,

onpeodenams 3HaueHue QYHKYuU no 3HaUeHuio apeymenma
NpU PA3IUYHBIX CNOCOOAX 3A0aHUSL PYHKYUU,

cmpoums epapuKu u3yyeHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPDUKY U 8 NPOCMENUUX CLYUASX NO
Gopmyne noseoenue u ceouUcmea GyHKYutl, Haxooums no
epaguxy yHkyuu HauboavbUe U HaUMeHbUIUE 3HAYEHUS,
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KBaJAPaTUYHOM, JIOTapu(PMUIECKON U MMOKa3aTeIbHON
(GyHKUNH, TPHTOHOMETPHUYECKUX (DYHKIMIA ¢ popMyiamH,
KOTOPBIMH OHM 33JaHbl;

— HaxOAMTh MO TpauKy NpUOIMKEHHO 3HAYCHUS (PYHKIIUU
B 33IaHHBIX TOYKAX;

— ompenensaTh 1o rpaduky cBorcTBa PyHKIUHU (HYIIH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HAaOOJIbIIINE ¥ HAUMEHBIINE 3HAYCHUS U
T.IL.);

—  CTPOUTH ICKU3 Tpaduka PyHKINH, YIOBIECTBOPSIOMICH
[IPUBEIEHHOMY Ha0Opy yCIOBHM (IIPOMEKYTKU
BO3pacTaHus / yObIBaHUs, 3HaUeHHE QYHKLNU B 3alaHHON
TOYKE, TOYKH IKCTPEMYMOB U T.]1.).

B noeceonesnoit ycuznu u npu uzyuenuu opyzux

npeomemos:

— OompenensaTh Mo rpadukaM CBOMCTBA PeaIbHBIX MPOIECCOB
Y 3aBUCUMOCTEH (HanOOoIbIIINe U HAUMEHBIIINE 3HAUCHHUS,
MPOMEKYTKH BO3PACTaHUSI U YOBIBAHUS, IPOMEKYTKHU
3HAKOIMOCTOSIHCTBA U T.I1.);

— HUHTEpPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM
MPaKTUYECKOW CUTYaIU

— cmpoumbs 9CKU3 epaghuxa GyHKyuu, yoosiemaopsaouel
npUBeOeHHoOM) HAbOPy YCa06uUll (NPOMEAHCYMKU
8o3pacmanus/yovieanus, sHayeHue QyHKyuu 6 3a0aHHOl
mouke, MmouKU IKCMpPemMymos8, ACUMNIMOMbl, HYIU QYHKYUU
um.o.);

— pewiambs ypagHeHus, npocmeniuiue Cucmemsl ypagHeHull,
UCNONIL3YSA C8OUCMEA PYHKYUL U UX 2PAPUKOS.

B noeceonesnoi scuznu u npu uzyuenuu opyzux y4eonvix

npeomemos:

— onpedensimv no 2pagurkam u UCHOIb308aAMb OJis peUuleHUs
NPUKTAOHBIX 3A0a4 CEOUCMBA PEeAlbHbIX NPOYECCO8 U
3asucumocmeli (HauborbUIUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803DACMAHUSA U YObI8AHUS PYHKYUU,
NPOMEANCYMKU 3HAKONOCMOAHCMBA, ACUMNIMONbL, NEPUOO
umn.);

—  UHmMepnpemupo8ams C80UCMBA 8 KOHMEKCme KOHKPEeMHOL
NPAKMUYecKol cCumyayuu;

— onpedensmyv no epaguxam npocmeriuiue XapaKmepucmuku
nepuoOUdecKux npoyeccos 8 OUOL02UU, IKOHOMUKE,
My3vlKe, paouocesaszu u op. (amMnaumyoda, nepuoo u m.n.)

5. DJeMeHTHhI
MATEMATHYECKOro
aHaJmM3a

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUIMU:
pou3BOIHAs (DYHKIIMH B TOUKE, KacaTeslbHas K rpaduky
GbyHKIMM, TPOU3BOIHAS (QYHKIUY;

—  ONpeAemsATh 3HaYeHHE MPOU3BOTHON (PYHKIIMU B TOUKE MO
U300pakeHHIO KacaTesIbHOM K rpaduKy, IpoBeIeHHON B
9TOH TOUKE;

— peuaTtb HECJIOXHBIE 3a]]Ja4l Ha IPUMEHEHNE CBA3H MEXKAY
IIPOMEXYTKaMHA MOHOTOHHOCTH M TOUYKaMH dKCTpEMyMa
(GYHKIMH, C OJTHOM CTOPOHBI, M MPOMEKYTKAMHU
3HAKOIMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (PYHKIUHU
— C IpyroMu.

B noeceonesnoii ycuznu u npu uzyuenuu opy2ux

npeomemos:

—  Onepuposamov NOHAMUSAMU. NPOU3BOOHASL (PYHKYUU 8
mouke, KacamenbHas K 2paguky GyHKyuu, npoussooOHds.
dynxyuu;

—  BBIYUCTAMb NPOU3BOOHYIO OOHOYIEHA, MHO20UIeHa,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYUIL,

—  BBIYUCTISIMb NPOU3BOOHBLE INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYU, UCNOIb3YS CNPABOYUHbIE MANEPUATbL,

—  uccne008amsv 8 NPOCMeUX CIy4aax QYHKYuU Ha
MOHOMOHHOCMb, HAXOOUMb HAUDOIbUIUE U HAUMEHbUUUE
3HaAYeHUsi YYHKYULl, CMmpoums pagpuku MHO2OUIEHO8 U
npocmetuux payuoHaIbHulX QYHKYUL C UCHONb308AHUEM
annapama mMamemamu4ecko2o aHaniu3d.

B nosceonesnoii ycusnu u npu uzyueHuu Opy2ux y4eoHsix
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MOJIB3YSICh TpadKaMu, CPAaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIMICHHS, YBETUUCHUS U T.11.) UIH
CKOPOCTH YObIBaHUs (TIaJICHUS, CHYIDKCHUS, YMEHBIIICHUS U
T.I1.) BEJIMYMH B peabHBIX MPOIIECCAX;

COOTHOCHUTH TpaUKH peallbHBIX MPOIECCOB U
3aBUCUMOCTEH ¢ UX OMHUCAHUSIMH, BKIIFOYAIOIIIUMHU
XapaKTEPUCTUKHA CKOPOCTH M3MEHEHHUsI (OBICTPBIN POCT,
MIJIABHOE MOHMKEHUE U T.I1.);

HCITOJIB30BaTh IPaPUKH PEATbHBIX MIPOILIECCOB TS
PEIICHUS HECIOKHBIX MPUKIIATHBIX 33/1a4, B TOM YHCIIe
ompezesss 1o rpaduKy CKOpOCTh X0a mpoiecca

npeomemos:

peutams NPUKIaoHbvle 3a0ayu U3 duoIoeul, PU3UKU,
XUMUU, IKOHOMUKU U OPYeUX NPEOMEMO8, CE3AHHbLE C
ucciedosanuem XapaKkmepucmux pedibHulx nPpoyeccos,
HaxoicoeHuem HauboAbUUX U HAUMEHbUIUX 3HAYEHUI,
CKOPOCMU U YCKOPEHUsL U M.1N.;

UHMeEPNPemuposams NoJyUeHHble Pe3yibmamol

6. CtaTucTuka u
Teopust
BEPOATHOCTEH,
JIOTHMKA U
KOMOMHATOPUKA

OnepupoBatb Ha 0a30BOM YPOBHE OCHOBHBIMU
OTHCATELHBIMU XapaKTEPUCTHKAMH YHCIOBOTO HaboOpa:
cpeaHee apupMeTHIECKOe, MeJMaHa, HanboJbllee U
HalMEHbIIIEe 3HAYCHUS;

OIepHpOBaTH Ha 0a30BOM YpOBHE MOHATUSMU: YACTOTA U
BEPOSITHOCTH COOBITHS, CITy4aiHbIil BEIOOD, OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;
BBIYUCIISATh BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICYeTa
qKCIIa UICXOM0B.

B noeceoneenoit scuznu u npu uzyuenuu opyux
npeomemos:

OLICHMBATh U CPABHMUBATH B IMPOCTHIX CIIydasix
BEPOATHOCTH COOBITHI B pealIbHOM JKU3HH;

YUTaTh, CONIOCTABIIATH, CPABHUBATH, UHTEPIIPETUPOBATH B
IIPOCTBIX CIIy4dasix peabHbIE IaHHBIE, IPEICTABICHHbBIE B
BU/JIE TaOIHIL, AUarpaMm, rpaduKkoB

Hmemwv npedcmasnenue o OUCKPEMHbIX U HENPEPLIBHBIX
CYYAUHBIX 8EIUYUHAX U PACNPEOETIeHUSX, O
He3a8UCUMOCMU CTYYAUHBIX 8EIUYUH,

umems npedcmasgierue 0 Mamemamuieckom OHCUOAHUU U
oucnepcuu CIy4auHblX eIUYUH,

umMemsb npedcmasieHue 0 HOPMAIbHOM PAcnpeoeieHUU U
npumMepax HOpMAaibHO PACNPEOeleHHbIX CIYYAUHBIX
BENUYUH,

NOHUMAMb CYyMb 3AKOHA DONBUUX YUCeT U 8bIOOPOUHO2O
Memooa usmepeHus eposImHOCmell;

umemu npedcmasnerue 06 YCl06HOU 8ePOAMHOCIU U O
NOJHOU 8EPOAMHOCIU, NPUMEHAMb UX 8 peuleHUU 3a0al,;
umMemv npedcmasieHue 0 8ANHCHLIX YACTMHBIX 8UOAX
pacnpeoeneHull U NPUMeHAMb UX 8 peuleHul 3a0a4;
umemy npedcmasgierue 0 KOppeniayuu CI1y4atiHblX eIUYUH,
O TUHeUHOU pecpeccul.

B noeceonesnoii scuznu u npu usyuenuu opyux
npeomemos:

BbIYUCTIAMY UNU OYEHUBAMb BEPOAMHOCMU COOLIMUIL 8
PEanbHOU HCUSHU,

8b10UPaAMb NOOX00AUUE MEMOObL NPEOCMABIeHUsL U
06pabomxu OaHHbIX,

YMemb peuams HeClodCHble 3a0ayl Ha NPUMEHEHUe
3aKOHA OONLUUX YUCET 8 COYUOTO2UU, CMPAXOBAHUL,
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3dpa600xpaHeHuu, obecneyenuu bezonacHocmu HaceneHus
6 upesebzuaﬁHbzx cumyayusix

7. TekcTOBBIE 3a1a4YH

Pemath HecI0KHBIC TSKCTOBBIC 33]1a41 PA3HBIX THIIOB;
AHAIM3UPOBATH YCIIOBHE 33JIa4H, IIPH HEOOXOIUMOCTH
CTPOUTH JIJIS €€ PEIICHUS MAaTEMATHYECKYIO MOJICIIb;
IIOHHUMATh U UCIIOJIB30BATh IJIsA peH.[eHI/ISI 3aJa4n
UH(OPMALINIO, TIPEACTABICHHYIO B BUE TEKCTOBOH U
CHUMBOJIBHOH 3aITUCH, CXEM, TAOJIUII, TUArpaMM, rpauKoB,
PHUCYHKOB;

JICHCTBOBATH IO AJITOPUTMY, COJIEPHKAIEMYCS B YCIIOBUU
3a7a4H;

UCIIOJIb30BAaTh JIOTUYECKUE PACCYKICHUS NP PEIICHUH
3a/1a4H;

paboTatk ¢ U30BITOUHBIMU YCIIOBUSIMH, BEIOUpAst U3 BCEH
uH(pOpMaINH, TaHHBIC, HEOOXOIUMBIC JISI PEIICHUS
3a/1a4H;

OCYIIECTBIISATH HECIIOXKHBIN Mepedop BO3MOXKHBIX
pelieHni, BbIOMpasi U3 HUX ONTUMAIbHOE IO KPUTEPUSIM,
c(hOpMyIMPOBAHHBIM B YCJIOBHH;

aHAJIN3UPOBATH U HHTEPIIPETUPOBATH IIOIyYCHHBIE
peHIeHI/ISI B KOHTCKCTEC YCJ'IOBI/ISI 3aJa4u, BI:I6I/IpaTI>
pelleHus1, He MPOTUBOPEUAIINe KOHTEKCTY;

pemIaTh 3aJ1la4u Ha pacyeT CTOMMOCTH TIOKYIIOK, YCIIYT,
MMOE3/I0K H T.I1.;

peliaTh HECIOXKHBIE 3a1aUH, CBSI3aHHBIE C JOJIEBBIM
y4acTUEM BO BIaJCHUH (PUPMOMA, IPEATPHUITHEM,
HEIBUKHNMOCTBIO;

peliaTh 3aa41 Ha IPOCThIE MPOIEHTHI (CUCTEMBI CKUJIOK,
KOMI/ICCI/II/I) 1 HA BBIYUCJICHUEC CIIOXKHBIX HpOHeHTOB B
pa3IMYHBIX CXeMax BKJIAI0B, KPEIUTOB M UIMIOTEK;
pelIaTh NPaKTHICCKHUE 33JIa4H, TPEOYIOIIHe
HCIIOJTb30BaHUS OTPHUIIATEILHBIX YHCEI: Ha ONPE/ICIICHIE
TEMIIEPATYPBHI, Ha ONPEACIICHUE MIOJI0KEHUS HAa BpEMEHHON
OCH (10 HAIIIeH PBI U TOCIIE), HA ABUKEHUE JCHEKHBIX
CpencTB (MPUX0J/pacxo), Ha ompeeIeHUue

—  Pewamyw 3a0auu pasuvix munos, 8 mom uucie 3a0avu
NOBLIUEHHOU MPYOHOCTIU

—  gblOUpamb ONMUMATLHBIN MEMOO0 peulenust 3a0ayi,
paccmampusas pasiuiHsle Memoobl,

—  cmpoumb MOOeb peuerus 3a0ayu, nPo8ooUns
doKazamenbHvle PaACCyHCOeHU,

—  pewams 3a0auu, mpedyrowue nepebopa 8apuanmos,
nposepKuU yCl08Ull, 8b100pa ONMUMATLHO20 Pe3yIbmama,

—  aHaIU3UPOBAMb U UHMEPNPEMUPOBAMb PE3VIbINaAmbl 8
KOHmeKcme yCio8us 3a0a4u, 8bloupams peuletus, He
npomueopedaujue KOHMeKCcmy,

—  nepegooumbv npu peuteHuy 3a0a4u UHGopmMayuo u3 0OHOU
@opmul 8 Opy2yr0, UCNONIB3YA NPU HEOOXOOUMOCIU CXeMbl,
mabnuysl, epaghuxu, ouazpammol,

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux

npeomemos:

—  pewams npakmuieckue 3a0adu u 3a0avu u3 opyeux
npeomemos
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TJTYOUHBI/BBICOTHI | T.I1.;

UCIIOJIb30BaTh TIOHATHE MacIITada JUIst HAXOXKICHUS
paccTOsSTHUH M ITMH Ha KapTaxX, IUIaHaX MECTHOCTH,
IUTaHAX TOMEIICHUH, BRIKPOIKax, Ipu padoTe Ha
KOMIIBIOTEPE U T.1I.

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

npeomemoes:
pelaTh HECIIOKHBIC TIPAKTUYECKUE 331a49H, BO3HUKAIOIINE
B CHTYaIlUsIX MOBCEITHEBHON YKU3HU

8. I'eomeTpus

OmnepupoBath Ha 0a30BOM YPOBHE TIOHATHUSIMHU: TOUKA,
npsiMasi, INIOCKOCTh B IPOCTPAHCTBE, MApaJUICIbHOCTD U
HEePIECHANKYIISIPHOCTD MPSIMBIX M IUIOCKOCTEH;
pacro3HaBaTh OCHOBHBIC BH/IbI MHOTOTPAHHUKOB (ITpHU3Ma,
nMpaMuza, IPSMOYTOJIBHBIN Mapajuienenumnes, Kyo);
n300pakaTh U3ydaeMble (GUTYPHI OT PYKH H C
PUMEHEHHEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
JienaTh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB
HPOCTHIX 00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHU3Y;
U3BJIEKaTh WH(POPMAIIHIO O MTPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (pUrypax, nmpencTaBIeHHYIO Ha YepTeKax
U PUCYHKAX;

npuMeHsTh Teopemy [Iudaropa mpu BeraucieHnn
DIIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

HaXOJIUTh 0OBEMBI U IJIOIIAIN TOBEPXHOCTEH
POCTEUIINX MHOTOTPAHHUKOB C TPUMEHEHHUEM (OPMYIT;
pacrio3HaBaTh OCHOBHBIE BHIBI TEN BpaIeHUs (KOHYC,
nuauHAp, cdepa u map);

HaXOJUTh 0OBEMBI U IJIOIAIN TOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB H TEJI BPALIICHHS C
npUMEHEeHHEM (OpMYIL.

B noeceoneenoit ycuznu u npu uzyuenuu opyux
npeomemos:

COOTHOCHTB a0CTPAKTHBIC TEOMETPHUECKUE TOHITHS U
(haKThI ¢ peaIbHBIMU KU3HECHHBIMA OOBEKTAMU U
CUTYyallusIMU;

Onepuposams noussmuamu: mouka, npsamas, nioCKOCms 8
npocmpancmee, napanleibHoCmyb U NePneHOUKYIAPHOCMb
NPSMBIX U NIOCKOCMELL,

npumMensmy O0Jisl peuweHus 3a0ay 2eomempudeckue hakmol,
eciu YCI08Ust NPUMEHEHUS 3A0anbl 8 A6HOU (hopme;
pewams 3a0ayu Ha HAX0HCOeHUe 2e0MeMPULECKUX
8eUYUH NO 00PA3YAM UNU ATICOPUMMAM;

0enamu (8bIHOCHbBIC) NILOCKUE YePMENCU U3 PUCYHKOB
00beMHBIX uyp, 8 mom YuUciIe pucosams U0 C8epxy,
CcOOKY, Cmpoumbs ceuenus MHO202PAHHUKOB,

U361€eKaAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8ANb
UHGOPpMaAYUIO 0 2eoMeMpPUYECKUX puzypax,
npeoCcmasieHHYI0 Ha Yepmedtcax,

NPUMEHSIMb 2eoMempuyecKue akxmol 0Jis peuleHus 3a40ay,
8 MOM HUCIe NPEONONALAIOUSUX HECKOTILKO UA208
peweHust;

ONUCHIBAMb 83AUMHOE PACNONONACEHUE NPAMBIX U
naocKocmell 8 npOCMpancmee;

Gopmynuposams ce0licmea u npusHaKu Gueyp;
O00KA3bI8AMb 2e0MempudecKue YmeeprHcoeHus;

enadems CMaHOapmMHoU Kiaccugurayuetl
NPOCMPAHCMBEHHbIX Pu2yp (RUpamuobl, npusmbl,
napanieienuneowl),

Haxooums 06vembvl U NIowWaou nosepxHocmell
2eoMempuyecKux mei ¢ npuMeHeHuem opmyi;
BbIUUCTIAMD PACCIOSAHUSA U Y2lbl 8 NPOCPAHCEE.

14




UCIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX (PUryp Ui pelieHns TUIIOBBIX 3a/1a4
IIPAKTUYECKOIO COJIEPIKaHNUS;

COOTHOCHTb IUIOIAAN TOBEPXHOCTEHN Te OAMHAKOBON
(GopMBI pa3IMUHOrO pa3Mepa;

COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (POPMBI
pa3IMYHOrO pa3Mepa;

OLIeHUBaTh (POPMY MIPABUILHOI'O MHOI'OI'PaHHUKA MOCTIE
CIIMJIOB, CPE30B U T.II. (OIPEeATh KOJMUECTBO BEPLIMH,
pebep 1 rpaHei MoJIy4eHHbIX MHOTOTPaHHHUKOB)

B noeceonesenoit scuznu u npu uzyuenuu opy2ux

npeomemos:

—  UCNONb308aMb CBOUCMBA 2e0MEeMPULECKUX Gueyp 014
peutenus 3a0ay npaKkmu4ecko20 Xxapakmepa u 3a0ay u3
opyeux obnacmeil 3HAHUL

9. BexTopbl
KOOP/JANHATHI B

OmnepupoBath Ha 6a30BOM ypOBHE TIOHSATHEM JICKAPTOBHI
KOOpJMHATHI B IPOCTPAHCTBE;

HaXOJIUTh KOOPJMHATHI BEPLIMH Ky0a U MPSMOYTOJIBHOTO
napajuiejenumne1a

—  Onepuposamsv NOHAMUAMU 0EKAPTMOBbL KOOPOUHAMDbL 8
npocmpancmee, 6eKMop, MOOYilb 6eKMopd, PAGeHCmEo
BEKMOPO8, KOOPOUHAMbL BEKMOPA, Y20 MENCOY
8EKMOPAMU, CKANAPHOE NPOU3BeOeHUe BEKMOPOS,
KOJLIUHEApHble 8EKMOPbI,

—  HAxo0umuv paccmosiHue mexicoy 08yMs MOUKaAMU, CYMMY
8EKMOPO8 U NPoU3eedeHUe 6eKmopa Ha YUCO0, YOIl
MedHCOY BeKMOPAMU, CKATAPHOE NPOU3BedeHuUe,

NMPOCTPAHCTBE
PAcKIaovleams 6eKmop no 08YM HEeKOLIUHEAPHbIM
geKmopam,

— 3a0a6ambs NIOCKOCMb YPABHEHUEM 8 OeKapmosol
cucmeme KOOpOUHam,
—  pewambs npocmetiviue 3a0a4u 66e0eHUeM 8eKMOPHO20
bazuca
OnuceIBaTh OTACIBHBIC BBIAAIONTUECS PE3YIIBTATHI, — Ilpedocmasnams 6K1A0 8b10AOWUXC MANMEMATNUKOS 8
10. UcTopusn MOJTYYCHHBIE B XO/I€ PA3BUTHUS MaTEMAaTUKHU KaK HAYKH; pazsumue MamemMamuxyl U UHbIX HAYYHbIX oOacmel;
MaTeMaTHKH 3HaTh IPUMEPHI MATEMATUUYECKUX OTKPBITUNA U UX aBTOPOB | — HOHUMAMb POIb Mamemamuku 6 passumuu Poccuu
B CBSI3U C OTEUYECTBEHHOW M BCEMHPHON UCTOPHEH;
MMOHUMATh POJIb MaTEMATUKH B pa3Butuu Poccun
[IpuMeHsTh U3BECTHBIE METOIbI TP PELICHUN —  Hcnonvzosamsb 0CHOBHbLIE MemOObl 00KA3AMENbCMEd,
CTaHJApTHBIX MAaTEMaTUYECKUX 3a]1aY; npo8ooUMb 00KA3AMeNbCME0 U 8bINOIHAMD
11. MeToanl 3aMeyaTh U XapaKTepU30BaTh MaTeMaTUYECKUE onposeepaicerue,
MAaTeMATHKH 3aKOHOMEPHOCTH B OKPY>KalOIIeH 1eMCTBUTEIILHOCTH; NPUMEHAMb OCHOBHbBLE MEMOObl PEULeHUS

IPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, B TOM YHCJIE XapaKTEPU3YIOIUX KPacoTy U

mamemamudecKux 361@611{,'
HA OCHose mamemamudeckKux 3aKOHOM€pH0€meuv 6
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COBEPIICHCTBO OKPYKAIOIIET0 MUPa U MPOU3BEACHUIMA
HCKYCCTB

npupooe Xxapakmepuzosams Kpacomy U CO8epUIeHCnE0
OKPYHCaAIOUIe20 MUpa u NPouU38e0eHuUll UCKYCcmed,
NpUMeHAmMb npocmeliuiue npocpammusle cpeocmad u
91EeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PeUeHUU
Mamemamuyeckux 3a0ay
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3. Conep:xkanue Tem yueOHOro npeamera «MaremMaTnka: ajredpa u Ha4ajia MaTeMaTHYeCKOr0 aHAJIM3a, reoMeTpusi» ba3oBblil ypoBeHb

3.1 Aareépa u Hayaj1a MAaTEMATHYECKOI0 AHAJIU3A

IHoBTOpenue. Pemenue 3a1a4 ¢ HCHOJIB30BAHUEM CBOMCTB YMCEI U CUCTEM CUUCIIEHUS, IEIMMOCTH, 10N U YaCTEH, POLEHTOB, MOAYJEH yncel. Pemenue
3aJ1ay C UCTOJb30BaHUEM CBOMCTB CTEIICHEH U KOPHEH, MHOTOWJICHOB, ITpeoOpa30BaHU MHOTOYJICHOB U APOOHO-pAIMOHAIBHBIX BhIpaKeHU. Pemenue
3a/1a4 ¢ UCIMOJIb30BAaHUEM TPAAYCHOM MephI yria. MoayIb 4uclia U ero cBOWCTBa. Perenne 3a1a4 Ha ABMKCHUE U COBMECTHYIO padOTy C IMTOMOIIBIO
JUHEHHBIX U KBAJPATHBIX YPAaBHCHUM M UX CUCTEM. PereHue 3a1ad ¢ moMoOIIbI0 YUCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOU MEPEMEHHOM, C
NpPUMEHEHHEM H300paXKeHUsI YUCIOBBIX IIPOMEXKYTKOB. Pelenne 3a1a4 ¢ uCoiIb30BaHUEM YUCIOBBIX (DYHKIMIA U UX rpadukoB. Mcrnonp30BaHne CBOWCTB U

rpaduKOB IMHEHHBIX ¥ KBaAPaTUUHBIX (YHKIIMIA, 0OpaTHON NponopuuoHanbHOCTH U GpyHkimu Y =+ X . ['paduueckoe pelieHre ypaBHEHUI U HEPABEHCTB.
Tpuronomerpuueckasi OKpy:KHOCTb, paduanHras mepa yeia. CHHYC, KOCUHYC, TAHT€HC, KOMaH2eHC TIPOU3BOIILHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE

n
, — pan). Popmyne

TOXJIECTBO U CJICICTBHS U3 HEro. 3HaYeHUs TpPUroHOMeTpudeckux GyHkiwuii as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, Z , g »

- 1
6
CTIOJICEHUS MPUSOHOMEMPUYECKUX QYHKYUL, OPMYIbl NpUSEOeHUs, opmyivl O80UHO20 apeyMeHmA.

Hyau pyHKuuu, NpoMeKyTKH 3HAKONMOCTOSIHCTBA, MOHOTOHHOCTb. Hanbonpmee n HanMeHsbIee 3HaueHne Gynkuun. [lepuoamueckue GyHKIum.
YeTHOCTH U HEUETHOCTHh PYHKUUN. CrodicHbie (yHKYUU.

Tpuronomerpuyueckue pynkuuu Y =C0SX, Y =Sin X,y =tgX. @yuxyus Y = CtgX . CpoiicTBa 1 rpad)MKu TPUTOHOMETPUYECKUX (PYHKIUH. APKKOCHHYC,

ApPKCHUHYC, ApKTaHT€HC Yncia. ApKkKomanzenc yucia.

IIpocTreiimme TpUroHOMeTpUYecKHe ypaBHeHHs. PellieHne TpUroHoMeTpuuecKuX ypaBHeHU. Qopamuule mpueoHomempuieckue QyHKyuu, ux ceoucmea
u epaghuxu. Pewenue npocmetiviux mpucoHomMempuieckux HepaseHcma.

Crenensb ¢ 1eliCTBUTENbHBIM II0Ka3aTeJIeM, CBOIMCTBA CTENCHH.

IIpocreiimme noka3atebHbIe YypABHeHUs U HepaBeHcTBa. [lokazarenbHas QyHKIMS U €€ CBOWCTBA U TpaduK.

Jlorapugm umcia, cBoiictBa Jorapudma. Jlecaruunstit norapudm. Yucno e. Hamypanonwiii nocapugm. IlpeodbpazoBanue norapuGMuIecKux BbIPaKEHUH.
Jlorapudgmuueckune ypapHeHus U HepaBeHcTBa. Jlorapudmuueckas GyHKIUSA U €€ CBOICTBA U rpaduk.

CrenenHasi pyHKIHSA U ee cBoiicTBa U rpaduk. Mppaunonanbusle ypaBHeHUS. Memoo unmepeanos ons peuienus nepasencms. Ilpeobpasosanus
epaghuxos Qynxyuii: cogue 600716 KOOPOUHAMHBIX OCEl, PACMANICEHUE U CoHcamue, OmpadceHue OMHOCUMeNbHO KOOpOuHammubvlx ocel. I paguueckue memoowvi
peutenus ypasHenuli u HepageHcme. Pewenue ypasnenuii u nepagencme, cooepaicawyux nepemMenHyro noo 3Hakom mooyasa. Cucmemvl HOKA3AMENbHbIX,
Jlo2apupmuyeckux u uppayuoranibHuix ypasuenui. Cucmemvl NOKa3amenbHoix, 102apupmuyeckux nepasencms. Bzaumno obpammnvie ghynkyuu. I'paghuxu
83AUMHO 0OpaAMHBIX PYHKYUL. YPasHeHUs, cucmembl YPAeHeHUll ¢ napamempom.

IIpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpapuky pynkuuu. ['eomerpuueckuit u puzndeckuii cMbIci mpous3BoHON. [IponsBoaHbIe
aNeMeHTapHbIX QyHKUMH. [Ipasuna ougpepenyuposanus. Bmopas npouzsoonas, ee ceomempudeckuti u gpusuneckuti cmoica. I[IoHATHE O HEMPEPBIBHBIX
¢bysknusax. Touku skcTpeMyma (MakcuMyMa U MUHUMYMa). MccienoBanue seMeHTapHbIX (QYHKIMH Ha TOUKH SKCTpEeMyMa, Haubosiblllee 1 HaUMEHbLIee
3HaUEHHE C IOMOLIBIO IPOU3BOAHOM. [locmpoenue epagurkos Qynkyull ¢ nomowbio npou3eoousix. Ilpumenenue npou3soOHoU npu peuleHuu 3a0ad.
IlepBooOpa3nas. Ilepsoodpasmuvie snemenmapuuvlx Qyuxyutl. Ilnowaos kpusoarunetinoi mpaneyuu. Popmynra Heromona-Jlenibnuya. Onpeodenennwiii
unmezpan. Boruucnenue niowaodeii niockux gueyp u 00vemos men paujerus ¢ NOMOWbI0 UHMeZPaia.
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3.2 I'eometpust

IToBTOpeHue. Pemenne 3a1a4 ¢ npuMEHEHUEM CBOKCTB (PUTyp Ha IUNIOCKOCTH. 3a/1a4yM Ha JI0KA3aTeIbCTBO M MOCTPOEHUE KOHTPIpUMEPOB. Mcnonbp30BaHue B
3aJa4ax MpOCTEHIINX JJOTHYECKUX MpaBuil. Perienre 3a1ad ¢ UCMOIb30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOIICHUN B IPSIMOYTOJIbHBIX TPEYTOJbHUKAX,
(axTOB, CBI3aHHBIX C YETHIPEXYrOJIbHUKAMU. Perienne 3a1ad ¢ UCroib30BaHueM (aKTOB, CBI3aHHBIX C OKPYXHOCTSIMH. Perienue 3a1a4 Ha U3MEpEHHS Ha
IUIOCKOCTH, BBIYMCIICHUE [UTHH U TUIOIaiel. Pewenue 3a0ay ¢ nomowvbio 6eKmopo8 u KoOpOuHam.

Harasignas crepeomerpusi. Qurypsl u ux u3o0paxkenus (Ky0, mupamuia, npusmMa). OcHogubie nowsimus cmepeomempuu u ux ceovicmea. Cedenus Kkyoa u
TeTpa’apa.

Touka, mpsiMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX. B3auMHOE pacrioyioskeHue MPsIMBIX U IIIOCKOCTEH B
npoctpanctse. [lapaniebHOCTH NPAMBIX M IJIOCKOCTElH B pocTpaHcTBe. M300paxkeHne NpocTeHnX NpocTpaHCTBEHHBIX (PUTYp Ha MITOCKOCTH.
Paccrostnus mexxay ¢hurypamu B IpOCTPAHCTBE.

Yribl B npocTpancTBe. [lepneHANKYIAPHOCTD NPSAMBIX M IJI0CKOCTEH.

[Tpoekuus purypsl Ha TIOCKOCTb. [IpU3HaAKK EPIEHIUKYIAPHOCTH MPSIMBIX U IJIOCKOCTEH B MPOCTpaHCTBE. Teopema o TpeX MepreHIuKyIsIpax.
Mmuororpannuku. [lapanmnenenunen. CoicTBa npsiMoyroibpHOTO Mapauienenumnena. Teopema [Iugaropa B mpoctpanctse. [Ipu3ma u nupamua.
[TpaBunbHas nupamMuia U npaBuibHas npusMa. [Ipsamas nupamuna. 1eMeHTHI IPU3MBI U MUPaMUIbl. BeIUucCieHne 21eMeHTOB MPOCTPAHCTBEHHBIX (PUTYD
(pebpa, nuaroHau, yribl).

TeJsia BpaleHus: HWINHIDP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTrOBOTO LUJIMH/IPA, IPSMOTO KPyroBOro Konyca. Mzo0pakenue Ten
BpallleHus1 Ha MIIOCKOCTHU. [Ipedcmasnenue 06 yceueHHoM KOHyce, ceyeHus KOHYCca (napanieibHoe OCHO8AHUIO U NPOX0Osuee yepe3 6epuiuny), cedenuisl
YUIUHOpA (NapanieibHo U nepneHoOuKyIApHo ocu), cevenus wapa. Pazeepmra yununopa u konyca. Ilpocmetiwiue KomoOuHayuu MHO202PAHHUKOS U meil
spaweHus mexicoy coooll.

ILi1omaab NOBEPXHOCTH MPABUWIBHOW MUPAMUIbI U IPIMO pu3Mbl. [110111a16 MOBEPXHOCTH MPSIMOTO KPYTOBOTO LIUIUH/IPA, IPSIMOT0 KPYTrOBOTO KOHYCa U
nrapa.

IHonsiTue 06 o0beme. OOBEM MUPaMUABI U KOHYCA, MPU3MBI M LIHHApaA. O0beM 1mapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOUICHHUS MEXY TUTOIIAISIMHA TTOBEPXHOCTEN M 00beMaMy TOJJOOHBIX TEJI.

BekTopbl M KOOPAMHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YHMCIIO, YTOJI MeXy BekTopamu. KonnnHeapHble 1 KOMIIaHApHbIE
BeKTOpbI. Ckansproe npouzgedeHue eekmopos. Teopema o pasnodxcenuu 6eKmopa no mpem HekoOMnianapHolm eekmopam. CrkanapHoe npousseoenue
8eKmMopo8 6 koopounamax. Ilpumenenue 6eKmopos npu peweHuu 3a0ay Ha HaxoHcoeHue paccmosarull, OIuH, niowjaoell u 00vemos. /[eudicenus 6
npocmpancmee. napaiienbhblli NepeHoc, YeHMpPAalbHas CUMMEMPUs], CUMMEMpPUs OMHOCUMENbHO naockocmu, nogopom. Ceoticmea dsudcenui. Ilpumenenue
08UdICEHUI NPU peuleHuu 3a0a4. Ypasnenue niockocmu 6 npocmpancmee. Ypasnenue cghepuvl 6 npocmparcmee. Qopmyna 0ns bl4UCIeHUS PACCMOAHUSL
MedHcoy mouKamu 6 npoCmpaHcmee.

3.3 BeposiTHOCTB M cTaTHcTHKA. PaGoTa ¢ naHHBIMEI

IMoBTOpenue. Pemenue 3a1a4 Ha TabIMYHOE U rpadUIecKoe MPEICTaBICHUE JaHHBIX. VCIoMb30BaHHe CBOWCTB M XapaKTEPUCTHK YUCIOBBIX HAOOPOB:
CpeIHUX, HAUOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHUSI, pa3Maxa, OUCHepCul.

Pewenue 3a0au na onpedenenue uacmomsl u geposimuocmu coovimuil. Boiuucienue eeposimuocmeti 8 ONbIMAxX ¢ PAGHOB03MONCHBIMU IJIeMEHMAPHbIMU
ucxooamu. Pewenue 3adau ¢ npumenenuem kombunamopuxu. Pewenue 3a0ay na sbluucienue 6eposimHocmelt He3a8Uucumblx cOObIMulL, NPUMeHeHUe
Gopmynvl crodxcenus eeposmuocmeit. Pewenue 3a0au ¢ npumenenuem ouazpamm Jinepa, depesa eepossmuocmett, popmyavl beprynnu.
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Yenosnas eeposmuocmes. [Ipasuno ymnoscenus eposmuocmeti. Qopmyna noaHou 6epoamHoOCmu.

ﬂMCerl’HHble Cﬂy'{aﬁHble BEJIUYUHDbI upacnpedeﬂeyuﬂ. Hesasucumvie CJZy’iCZIZHble 6EJ/IUHYUHDbL. PacnpedeﬂeHue CYyMMblL U npous’eedenug He3asucuUmbvblx
Cle'-lCllZHblx GEJIUYUH.

Mamemamuueckoe odxcuoanue u Oucnepcus cay4ainol eerudunvl. Mamemamuueckoe odxcudanue u OUCHepCUsi CyMMbl CLYYAUHbBIX BETUYUH.
T'eomempuuecxoe pacnpedenenue. BunomuanvHoe pacnpedenenue u e2o c80UCmad.

Henpepuignoie cnyuatinvie genuvunsl. Ilonamue o nnomnocmu gepoamuocmu. Pasnomeprnoe pacnpedenenue.

Tokazamenvroe pacnpedenenue, e2o0 napamempbl.

Ionamue o nopmaneHom pacnpedenenuu. Ilapamempsl HopmanvHo2o pacnpedenenus. IIpumepvl ciyuaiinbix 8eIUUUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY
(noepewHocms usmepeHull, poCn 4ei08eKa).

Hepagencmeo Yeoviuesa. Teopema bepruynnu. 3akon 6onrvuux yucen. Boibopounwiii memoo usmepenus eepoamuocmelti. Pons 3axona 6onvuux yucen 8
Hayke, npupooe u obujecmee.

Kosapuayus osyx cnyuaiinvix eenuyun. Ionsamue o kosghguyuenme xoppenayuu. Coemecmusie Haba00eHUss 08YX CAYHAUHbIX 8eUdUH. BblOopounbli
K02 huyuenm Koppenayuu.

4. TemaTHUYECKOE IIJIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA YaCO0B, OTBOAUMBIX HA OCBOCHHE KaKJI0il TeMbl

Temaruueckoe niuanupoBanue no Mmatematuke s 10—-11-x kaaccoB cocTaBieHoO ¢ yueToM padodeil MporpaMMbl BOCIIUTaHUS. BHECEHBI TEMBI,
o0ecreyrBaroIye pealn3aluio IeJeBbIX MIPHOPUTETOB BocniuTaHus oOyyatomuxcst COO yepe3 u3ydeHrne MaTeMaTHKH.
B BocniuTanuu o0y4aromumxcs I0OHOIIECKOTI0 BO3pacTa TaKUM IPUOPUTETOM SIBJIIETCS CO3/1aHHUE OJIaroNpUATHBIX YCIOBUHN AJIsi IPUOOpETEHUS
00y4aroIUMUCS ONBITa OCYIIECTBICHUS COLUAIBHO 3HAYMMBIX eIl
Boienenue naHHOTO NpUOpPUTETA CBSI3aHO C MOTPEOHOCTHIO 00YUAIOIIMXCSl B )KU3HEHHOM CaMOOIIpEIeNIEHUH, B BIOOPE ajbHEHNIIEro sU3HEHHOTO MMy TH,
KOTOPBIA OTKPBIBAETCS MEPEA HUMU Ha TIOPOTE CAMOCTOATEIbHON B3POCIIOH KU3HH.
Ha ypoxax maremaTnku o0y4aronuecss MOr'yT IpHOOpecTH:

e OIBIT CAMOCTOSITEIBLHOIO MPUOOPETEHHSI HOBBIX 3HAHUI, MPOBEIEHUS HAYUHBIX MCCIIEJOBAHUH, OMBIT IPOEKTHOMN J€ATEIIbHOCTH;

e OIBIT U3YYECHHUS], 3AIIUTHI U BOCCTAHOBJICHUSI KYJIbTYPHOT'O HACJIEIUsl YEIOBEUECTBA, OMBIT CO3/JaHUSI COOCTBEHHBIX MMPOU3BEACHUM KYIbTYPbI, OTBIT

TBOPUYECKOTO CAMOBBIPAYKEHUS;
e OIBIT CAMOIIO3HAHMSI U CAMOAHAJIN3a, OIBIT COLIMAIbHO MPUEMIIEMOTO CAMOBBIPAKEHUS 1 cCaMOpeaTn3aliu.

Ba3oBblii ypoBenb (144 yacos no 4 4 B Hepeso) 10 kiace

Ne | Ha3Banue Temsl KonmuecTBo 4acoB Ha N3y4eHUE TEMBI
10 kmace 11 kmace UTOTO
1 | AareOpa u HayaJa MATEMaTHYEeCKOI0 aHAJIM3A 108 102 210
JeiicTBUTEIbHBIE YHCJIA 11
CrenenHasi pyHkuus 10
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Ioka3zareabHast QyHKIHSA

12

Jlorapudgmuueckas GpyHKuus 15

Tpuronomerpudeckue popmyJibl 21

Tpuronomerpnyeckue ypaBHeHuUsi 16

Tpuronomerpuveckne pyHKIun 14

IlpousBoaHas u e€ reoMeTpHYECKHH CMBICJI 20

IIpuMeHeHHre NPOU3BOAHOM K HCCJIeI0BAHNIO QYHKUIMHU 20

HNurerpan 13

I'eomeTpust 36 34 70

BBeneHue B cTepeoMeTpuio 3 3

[TapayeTbHOCTH MPSIMBIX U TUIOCKOCTEH 10 10

[leprieH IUKyYISIPHOCTD MPSIMBIX U MIIOCKOCTEN 13 13

MHOTOrpaHHUKH 7 7

BekTopsl B mpocTpaHCcTBe 3 3

MeTo1 KOOpAMHAT B IPOCTPAHCTBE. J[BrKeHUS 9 9

[{ununp, KOHyC, map 12 12

OO0beMbI Ten 13 13

BeposiTHOCT M CTAaTHCTHKA, JIOTMKa, Teopuss rpadoB 9 18 18

KOMOHMHATOPHKA

KomOuHaTopuka u BeposiITHOCTh 9 8 9

DJIeMEHTBI TEOPHUU BEPOSITHOCTEH 1 MATEMAaTHIECKON CTaTHCTUKU 10 9

IloBTOpEHME 14 17 26
Hroro 144 136 280
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