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1. IlosicHUTeILHAA 3aMHCKA

Pabouas mporpamma npeamera «MaremaTrka: anredpa U Hayajla MaTeMaTHYECKOTO aHAJIM3a,
reomMeTpus» (0a30BbIil ypOBEHB) 00s13aTEILHOM peaAMeTHOM obnacTu «MaremaTHka U HHPOPMATHUKAY)
I cpelHero ooiero oOpa3oBaHusi B COOTBETCTBUM C HOPMAaTUBHO-IPABOBBIMU JJOKYMEHTaMH,
o0ecreurBaOUMMU PEATU3aLNI0 IPOTPaMMBI:
denepanpHOTO 3aK0Ha «O06 00pazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012 rona
Ne273-D3;
denepanbHOr0 rocyAapCTBEHHOT0 00pa30BaTENbHOTO CTaHAPTa CPEAHETO OOILEro
o0pa3zoBaHus yTBEPKAEHHOTO MpUKa3oM MuHHCTEpCTBa 00pa3oBanus Hayku PO ot
17.05.2012 r Ne413 (B penakuuu ot 29.06.2017 ¢ u3MEHEHHUSIMU U JOTIOJTHEHUSIMH OT
29.12.2014 Ne 1645, 31.12.2015 Ne1578, 29.06.2017 Ne6130);

VYyeOnoro miiana MBOY Cemneckoit COIL Nel Ha Tekymiuil yueOHbIH ro;
Kanengaproro yue6Horo rpaduka Ha TEKyIIMi y4eOHBIH ro;
OcHoBHoi 06pazoBarenbHOM nporpammbl COO MIKOJIBL
[Tonoxxenust o pabouelt mporpamme.

MecTto npeamMera B y4eOHOM ILIaHe
KonundectBo yueOHbIX 4acoB B yueOHOM I1aHe Kokl — 170 4 B ro.
[IpenogaBanue BeeTCs U3 pacyeTa S 4acoB B HEJENIO.

Jlannas pabodasi TporpamMma IOJHOCTBIO OTpa)xkaeT 0a30BBIA YpPOBEHb MOIATOTOBKH
IIKOJIPHUKOB. OHAa KOHKPETU3UPYET COJACp)KaHHE TeM 00pa30BaTEIBHOTO CTaHJAapTa W JaeT
IpUMEPHOE pacipesieieHrue yueOHbIX YacoB 10 pasjenaM Kypca.

B coorBercTBHMU ¢ npuHATOH KoHuenuueil pa3BuTus MaTeMaTu4ecKoro o0pa3zoBaHus B
Poccuiickoii @enepanuu, MaTeMaTHdecKoe 0Opa3oBaHKE PEIaeT, B YaCTHOCTH, CIICIYIOIINE
KITIOYEBBIE 3a/1a4H:

—  «IpeAoCTaBIATh  KaXJAoMy  OOydarolmemMycsi  BO3MOXKHOCTb  JIOCTHXKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHUH, HEOOXOIUMOTO ISl JAIbHEHIIIeH YCTICIITHOM KU3HHU B OOIIIECTBEY,

— «obecrieynBaTh HEOOXOJMMOE CTPAHE YHUCIO BBIMYCKHUKOB, MaTeMaTuyeckas IOAr0TOBKa
KOTOpPBIX JIOCTaTOYHA JJIs TPOJOJDKEHUS O00pa3oBaHHsA B pA3IUYHBIX HANpaBICHUSX U Ui
MIPaKTUYECKON eATEIbHOCTH, BKIIOYas MpPEerojaBaHie MaTeMaTUKK, MaTeMaTHYeCKUE UCCIeI0BaHus,
paboty B chepe nHOOPMAITMOHHBIX TEXHOJIOTHUN U AP.»;

— «B OCHOBHOM oO0meM # cpegHeM oOmemM o0pa3oBaHUM HEOOXOOUMO MPEeTyCMOTPETh
MOATOTOBKY OOydaloluxcsi B COOTBETCTBUM C HX 3alpocaMd K YPOBHIO IOJTOTOBKM B cdepe
MaTeMaTH4YeCKOro 00pa30BaHU.

CoOTBETCTBEHHO, BBIJICIIAIOTCS TP HAIIPaBIEHUS TPeOOBAaHUH K pe3yibTaTaM
MaTeMaTH4eCcKOTo 00pa30BaHuUs:

1) mpaKkTHKO-OPUEHTHPOBAHHOE MaTeMaTHYeCKOe 00pa3oBaHKe (MaTeMaTHKa IS KU3HH);

2) MareMaTHKa JUIsl HCIIOJIb30BaHMs B IpoeccHu;

3) TBOpYECKOE HaIpaBJICHHE, Ha KOTOPOE HALCNICHbl T€ OOYydYarol[uecsi, KOTOpbIe MIaHHPYIOT
3aHUMAaTbCs TBOPUECKOM M HCCIIEIOBaTEIbCKOW pabOTON B 00JAaCTM MaTeMaTHKH, (PU3MKH,
HSKOHOMHKH U JPYruX 00IacTsX.

JTH HANPAaBJICHUS PeATU3YIOTC B ABYX 0JI0KaxX TpeOOBaHMH K pe3yJabTaTaM
MaTeMaTH4eCKOro o0pazoBanns (0a30Bblil ypOBeHb U yI1y0JICHHbIN YPOBEHD)

Ha 6a3zoBoM ypoBHe:

—  Beimyckauk mayuumca B 10-11-m knaccax: Uis MCHOJB30BaHUS B MOBCEAHEBHOM XHU3HHU U
oOecrieyeHUss BO3MOYKHOCTH YCIIEHIHOTO TIPOJIOJDKEHUS O0pa3oBaHMs MO CHENHAIbHOCTSIM, He
CBSI3aHHBIM C IIPHKJIAJHBIM UCIIOJIb30BAHUEM MATEMATHKH.

—  BeinyckHUK nonyuum eo3moxncnocmy nayuumopca B 10-11-m kmaccax: ans  pa3BUTHA
MBIIIUIEHUS], UCIIOJIb30BaHMs B IMOBCEIHEBHON KU3HU U 00ecreueHs] BO3MOXKHOCTH YCIIEHITHOTO



MIPOJIOJKEHHSI 00Pa30BaHUS MO CICIHUATBHOCTSIM, HE CBSI3aHHBIM C TPUKIAIHBIM HCIIOJIb30BaHUEM
MaTEeMaTHUKU

Lenu ocBoeHUst mporpamMmbl 6a30BOr0 YPOBHA — 00€CII€UeHUE BO3MOKHOCTH UCIIOJIH30BAHUS
MAaTEMaTHYECKUX 3HAHUW U YMEHHU B IOBCEAHEBHOM KU3HU U BO3MOKHOCTH YCIIELIHOTO
MIPOJIOJIKEHHSI 00pa30BaHUS IO CIICIIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIh30BaHHEM
MaTeMaThKU. BHYTpU 3TOTO YPOBHSI BBIIEISIOTCS JIBE€ PA3IMYHBIC IPOTPAMMBI: KOMHEHCUPYIOW A
0azoeasn M ocHoéHas Oazoeas.

IIporpamma nmo MareMaTukKe Ha 6230BOM YPOBHE NpeIHA3HAUYCHA JIJIs1 O0YyJarOIINXCS
CpelIHEeH IIKOJIbI, HE UCIBITHIBABIINX CEPHhE3HBIX 3aTPYAHEHUN HA MPEABIAYIIEM YPOBHE O0yUEHUS.

OO6yuaroiuecs, OCyIIeCTBIISIONINE 00yuyeHrne Ha 6a30BOM YPOBHE, JIOJDKHBI OCBOUTH 001IIKE
MaTeMaTH4YeCKUEe YMEHHUsI, HEOOXO0IUMbIE JJIs )KU3HH B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHH
MOJTYYar0T BO3MOXKHOCTh M3YUYHUTh IIPEAMET IIIy0XKe, C TEM, YTOOBI B JaJIbHEHIIIEM MpH
HEOOXOMMOCTH M3ydaTh MaTEeMAaTHKY JUIsl TPO(PECCHOHAILHOTO TPUMEHEHHUS.

B 3aBucumocTy 0T ypoBHS IporpamMmbl OOJIbIIE WIM MEHbIIE BHUMAHUS YAEISETCS YMEHHUIO
paboTaTh MO AITOPUTMY, METOJIaM TIOHMCKA aTOPUTMa M OTIPEICIICHUIO TPAHUI] TPUMEHUMOCTH
anropuTmoB. TpeboBanusi, chopMynHpoBaHHBIE B pazfene «['eomeTpus», B OOJIbIIeH cTeneHn
OTHOCSITCS K Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEACTABICHUHN U rpaQuecKuX METOIOB, YeEM K
(hopMaTEHOMY OTIMCAHHIO CTEPEOMETPUICCKHUX (PaKTOB.

Y4eOHbIN IVIAH HA U3yYeHNE MATEMATHKH: aJIre0pbl 1 HA4YaJl MAaTEeMaTHYEeCKOr0
aHaJmn3a, reoMeTpuu Ha 6a3oBoM yposHe B 10 — 11 kiaccax oTBOAMT:

10 ximacc — 5 gacoB B HeAemro/ 170 yacoB B rox;
11 ximacc — 5 gacos B Henenro/ 170 gacosB B ro.
Hroro 340 yueOHBIX 4acoB.

Texkymuii KOHTPOJIb U MPOMEXKYTOYHAs] aTTECTALlMsl OCYIIECTBISAIOTCA B COOTBETCTBUH C
«[lonoxxennem 00 OCYIIECTBIEHUU TEKYIIETO KOHTPOJS YCHEBAEMOCTH U  IPOMEKYTOYHOM
aTTecTaluu o0yJaroumxcs, ux Gpopmax, nepUOAMYHOCTH U MOPSAKE IPOBEACHUSY.

TeKyu.[HfI KOHTPOJIb OCYHIECCTBIIACTCA C LECJIbBIO IMPOBEPKH CTCIICHUW M Kad€CTBAa YCBOCHMA
Mar€puaia B XOA€ €ro HM3y4€HHA B CICAYIOHMIHNX (bopMax: CaMOCTOATCIIBHBIC, IIPOBCPOYHBIC M
KOHTPOJIbHBIC pa6OTBI, TECTHhI, 3a4CThI, IIPOCKTEI.

[IpoMexxyTodHasi arTecTanusi OCYIIECTBISIETCS C LEJNbI0 MPOBEPKH CTEIIEHU W KadyecTBa
YCBOCHHSI MaTepuayia 1Mo pe3yjbTaTaM HM3y4YCHHUs COJIEpXKaHHS Y4eOHOTO MpeaMeTra B CICIYHOLINX
dbopmax:

10 xiacc — craHIapTH3UPOBaHHAS TMCbMEHHAas padoTa;

11 xnacc — KOHTpoIbHAs paboTa.

I'ocynapcTBeHHass UTOroBasi aTTeCTallysl MPOBOJUTCA B COOTBETCTBUHU C 3aKOHOJATEIHCTBOM
PO.
2. Ilnannpyemsle pe3yabTatbl ocBoeHusa OOII (1myHOCTHBIE, MeTanpeAMeTHbIE U

NpeIMeTHbIC) HA YPOBHE cpeaHero oduero odopazosanns «MaremaTuka: anredpa u HayaJia
MaTeMaTH4YeCKOro aHAJIu3a, FeOMeTPHUsD)

JInYHOCTHBIE Pe3yabTAThI:

— OpHeHTalus OOydaloIIMXCsi Ha peajlu3alMio IO3UTHBHBIX JKM3HEHHBIX IEPCIEKTUB,
WHUIMATUBHOCTh, KPEaTUBHOCTb, TOTOBHOCTh M CHOCOOHOCTH K JINYHOCTHOMY CaMOOIIPEENICHHIO,
CMOCOOHOCTh CTaBUTH LIETH U CTPOUTH JKU3HEHHBIE TJIAHbI;

— TOTOBHOCTh M CIIOCOOHOCTb OOy4aloIMXcs K CaMOpPa3BUTUIO U CAMOBOCIUTAHUIO B
COOTBETCTBHUH C 00II€YETIOBEYECKMMHU [IEHHOCTSAMH U UJeajJaMH IPaXJIaHCKOTo 0OIIecTBa;



— HPABCTBEHHOE CO3HAHME U IMOBEJCHUE HAa OCHOBE YCBOCHMS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MOBEICHHS B MOJHKYJILTYPHOM MHUpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUANIOT C JPYTMMH JIFOJBMH, JOCTUTaTh B HEM B3aWMOTIOHMMAHUS, HAXOJUTh OOIIHE I U
COTPYIHHUYATH JUIS UX JTOCTHKCHUS,

—  TPUHATHE TYMAHHCTHUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAKHTEIHHOE M JOOpOXKeNIaTeTbHOE
OTHOIIEHHUE K JIPYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;

—  pa3BHUTHE KOMIICTCHIIMH COTPYAHHYECTBA CO CBEPCTHUKAMH, ICTHBMH MJIQJIIETO BO3PacCTa,
B3POCJIBIMU B 00pa30BaTeIbHOM, OOMIECTBEHHO MOJIC3HOM, YICOHO-UCCIIeIOBATEILCKON, TIPOCKTHON U
JOPYTUX BUJAX JICATEIHHOCTH.

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH, 3HAYMMOCTH
HayKH, TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUE JOCTOBEPHOW HH(OpMAIHEH O
MEPEIOBBIX JOCTHIKCHHUSX U OTKPBITHSIX MHUPOBOH M OTEYCCTBCHHON HAYKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 YCTPONCTBE MUPA U OOIIECTBA;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCII€ CaMOOOpa30BaHUIO, HAa MPOTSHKEHUN
BCEH JKM3HU; CO3HATEIBHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIENTHON
npodecCuoHaNIBHOM U 0OIIECTBEHHOMN JESTEIHHOCTH;

—  OCO3HaHHBIA BBIOOp Oyaymie mnpodeccud Kak MyTh M CIOCO0 peann3anuyd COOCTBEHHBIX
KU3HECHHBIX TUIAHOB;

—  TOTOBHOCTH OOYYAOIIUXCS K TPYAOBOH NMPO(HECCHOHATLHOM JIEATSIILHOCTH KaK K BO3MOXHOCTH
yYacTHs B PEIICHUH JIMYHBIX, OOMECTBEHHBIX, TOCYIAPCTBECHHBIX, OOIIECHAITMOHABHBIX MPOOJIEM;

—  TOTPeOHOCTh TPYIUTHCS, YBaXEHHUE K TPYAy W JIOASIM TPyJda, TPYAOBBIM JIOCTHKCHHSIM,
N0OpPOCOBECTHOE, OTBETCTBEHHOC M TBOPYECKOE OTHOIICHWE K pa3HbBIM BHUAAM  TPYIOBOU
NESITeIbHOCTH;

— TOTOBHOCTh K CaMOOOCTYKMBaHWIO, BKJIIOYas OOyYEeHHWE U BBINIOJHEHHE JIOMAITHUX
00s3aHHOCTEI.

—  (¢usnUecKoe, dSMOITMOHAIBHO-TICHXO0JIOTHYECKOE, COIMAIBbHOE Oaromoiyane oO0y4Jarouuxcsi B
U3HU 00pa30oBaTENbHON OpraHu3alyy, OIIYIIEHHWE IeTbMH O€30MacHOCTH U ICHUXOJIOTMYECKOTo
koMmdopTa, HHOOPMAITMOHHOW OE30MaCHOCTH.

MeTtanpeamMeTHble pe3yJIbTaAThI
MertanpeameTHble pe3yIbTaTbl OCBOEHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl MPeacTABJIEHbI
TpeMsi TPYNIIaMH YHUBEPCAJbHBIX yueOHbIX AeiicTBuii (YVY ):
PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
BbINyCKHUK HAYYHUTCSH:

—  CaMOCTOSITENbHO OMPEIeNATh LIEH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, TIO KOTOPHIM MOXKHO
OTPEENUTh, YTO 1EJIb TOCTUTHYTA;

—  OLEHHMBAThb BO3MOXKHBIE MOCIEACTBHUS JOCTH)KEHUS IIOCTAaBJICHHOW LEIH B JIEATEIBHOCTH,
COOCTBEHHOM KHM3HU M KU3HU OKPYKAIOIIMX JIOJCH, OCHOBBIBAsACh HAa COOOpaXEHUSX JTUKH U
MOpanu;

— CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B O0Opa30BATENBbHON JESITENBHOCTH H
KU3HEHHBIX CUTYaIHsIX;

—  OIIEHHMBAaTh PECYpChl, B TOM YHCIIE BpeMs U APyrue HemMaTepualbHbIE Pecypchl, HEOOXOIUMbIE
JUIS TOCTHUYKEHUS TIOCTABICHHOW 1eJH;

— BbIOMpaTh MYTh JOCTIDKEHHUS IIeNid, IUIAHUPOBATh peIIeHHe [IOCTAaBIEHHBIX  3ajad,
ONTUMM3HPYS MaTepUabHbIE U HEMaTepUAIIbHbIEC 3aTPaThI;

—  opraHu3oBbIBaTh dA(M(EKTUBHBIA TOWCK PECypcoB, HEOOXOMUMBIX I  JOCTHKCHHS
MOCTABJICHHOW 11€TIH;

—  COTOCTaBJIATh MOJTYUYEHHBIN pe3yabTaT ACITeIbHOCTH C TIOCTAaBICHHON 3apaHee IeNblo.

Ilo3naBaTebHBIE YHHBeEPcAIbHbIE yueOHbIe AeiicTBUS
BbinycKHUK HAYy4YHTCS:

— HWCKaTh U HAaxoJIUTh OOOOIIEHHBIE CHOCOOBI pelIeHUs 3agad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHyThIi HMH(DOPMAIIMOHHBIA TIOMCK U CTaBUTh HA €ro OCHOBE HOBbIE (y4eOHbIE W
MO3HABATEIbHBIE) 3/1a4H;

—  KPUTHYECKH OIICHMBATh M MHTEPIPETUPOBATh MHPOPMAIUIO C PA3HBIX MO3UIUH, PACIIO3HABATh
1 (PUKCUPOBATh MPOTUBOPEUHs B MHPOPMAITMOHHBIX UCTOUYHUKAX;



—  MWCHOJIb30BaThb  PA3JMYHBIE  MOJEIBHO-CXEMATHYECKHE CPEICTBA I IPEACTABIICHUSA
CYIIECTBEHHBIX CBS3€il M OTHOLICHHH, a TaKkXKe MPOTUBOPEYHI, BBISBICHHBIX B HMH(OPMAIIMOHHBIX
HMCTOYHMKAX;

— HaxOAWTb U IIPUBOJUTH KPUTHUYECKUE apPryMEHTbl B OTHOLICHUU JCHUCTBUH M CYXICHUHN
JPYroro; CIIOKOMHO M pa3yMHO OTHOCHTBHCS K KPUTHUECKUM 3aMEYaHUSM B OTHOILIEHUH COOCTBEHHOTO
CY)XJICHHsI, pACCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO PAa3BHUTHUS;

— BBIXOJUTH 3a PAMKH YYE€OHOro IMpeJMeTa M OCYLIECTBJISATh LEeJICHANPaBIECHHBIA TOUCK
BO3MOXHOCTEH JJIl ILIMPOKOI0 MEPeHoca CPeACTB U CIIOCOO0B JIEHCTBUS;

—  BBICTpaMBaTh WHIUBUIYAJIbHYIO OOpa30BATEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYEHUS CO
CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHHS;

—  MEHATh U YACPKUBATH PA3HBIC IO3UIIMH B [I03HABATEIILHON E€ATEIIHOCTH.

KoMMmyHnKkaTUBHBbIE YHHBepcaJibHbIe YueOHbIe 1eliCTBUA
BpInycKkHUK HAYYHTCS:

—  OCYIIECTBJISITH JEJOBYI0O KOMMYHHUKAIMIO, KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pa3oBaTeIbHONM OpraHu3alliy, TaK U 3a €€ Ipeeaamu), mo0upaTh MapTHEPOB YISl ACTOBOM
KOMMYHUKAIIUU HUCXOJII W3 COOOPaKEHW pe3yJbTaTHBHOCTH B3aUMOJICUCTBHS, a HE JHUYHBIX
CHUMIIATHH;

—  TIpU OCYIIECTBJICHUH T'PYNIIOBON pabOTHl ObITh KaK PYKOBOJIUTENIEM, TaK M WICHOM KOMaH/IbI B
Pa3HBIX posIsiX (TEHEpaToOp UIeH, KPUTHK, UCTIOJTHUTEIb, BRICTYITAIOIINHN, SKCIIEPT U T.1.);

—  KOODAWHUPOBATh ¥ BBIMOJHATH PabOTy B  YCIOBHUSX peaJbHOTO, BUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHSI;

—  pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHsI C MCIOJIH30BAHUEM aJIeKBATHBIX
(YCTHBIX U IMCHMEHHBIX) S3BIKOBBIX CPEJ/ICTB;

—  pacro3HaBaTh KOH(JIUKTOTEHHBIE CUTYallUd M MPEeAOTBpaIlaTh KOH(QIMKTHI A0 UX aKTUBHOU
(a3bl, BEICTpanBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIMIO, N30erast JIMYHOCTHBIX OLICHOYHBIX
CY)KJICHUH.

2. 3. lIpeameTHbIE pe3ybTaThl. Ba3oBblii ypoBeHb
B cootBerctBrmM ¢ ®I'OC COO, npenmeTtnbie pe3ynbrarsl ocBoeHus: OOII Ha 6a30BoM ypoBHE
MIpe/ICTaBJICHbI IBYMs rpynnamu: «BbIMyCKHUK HaydnuTcsl — 6a30BbIN yPOBEHBY, «BBITYCKHUK
MOJIyYUT BO3MOKHOCTh HAyUUThCS — 0a30BbIN YpoBeHb». Kak u B 0CHOBHOM 00111eM 00pa30BaHUH,
rpyImna pe3yibTaToB « BbIMYCKHUK HAYYMTCS» MPEACTaBIsET COOO0M pe3yabTaThl, JOCTHKEHUE
KOTOPBIX 00eCTIeYNBACTCS YUUTEIEM B OTHOILIEHUH BCEX 00yJarONINXCsl, BRIOPABIIMX JaHHBIH YPOBEHb
oOyuenus. ['pymnmna pe3ynbTaToB « BbINYCKHHK MOJIYYHT BO3MOKHOCTh HAYYHUTHCS»
obecrieunBaeTcs yyuTelIeM B OTHOIIEHUH YaCTH HanOoJiee MOTUBUPOBAHHBIX U CIIOCOOHBIX
oOyuaronuxcs, BIOpaBIINX JaHHBIN ypoBeHb 00yueHus. [Ipu koHTpose kauecTBa 00pa3oBaHUs
TpyINa 3a/laHui, OpUEHTHPOBAHHBIX HA OLIEHKY JOCTHXKEHUS MIIAHUPYEMBIX PE3YJIbTaTOB U3 OJI0Ka
«BBITTYCKHUK TOJIyYUT BO3MOKHOCTh HAyYUTHCS», MOKET BKIIFOUATHCS B MaTepHalIbl OJI0Ka
«BBITYCKHUK HAYYUTCS». ITO MO3BOJIUT MPEAOCTABUTH BO3MOKHOCTH 00 YyJaIOITUMCS
MIPOIEMOHCTPUPOBATH OBJIAJICHUE KAUECTBEHHO MHBIM YPOBHEM JOCTHKEHUU U BBIABIIATH TUHAMUKY
pOoCTa YUCIEHHOCTH Hanbosiee MoArOTOBICHHBIX 00yUYaOIINXCS.

IpMHIUNHAIBLHBIM OTJIHYHEM Pe3yJIbTATOB 0230BOI0 YPOBHS OT Pe3yJibTaTOB
YrJIyOJICHHOTO YPOBHSI SIBJISIETCSI MX LleJIeBasi HAMPABJICHHOCTb.

Pe3yabTaThl 6230BOr0 YPOBHSI OPUEHTHPOBAHKI HA OOIIYI0 (PYHKIMOHAIBHYIO TPAMOTHOCTb,
MOJIy4eHUE KOMIETEHTHOCTEH JIJIsl TOBCEHEBHOM KU3HU M OOIIET0 pa3BUTHs. JTa rpynna
pe3yJIbTaToB MPEANoJIaraer:

— MIOHUMAaHHUE MPEAMETA, KIFOYEBBIX BOIPOCOB U OCHOBHBIX COCTABJISIIOLIMX 3JIEMEHTOB U3y4aeMOil
MpeIMeTHOM 061acTH, YTo oOecreunBaeTcs He 3a CUeT 3ay4yMBaHUs OTIPE/IeNIEHUI U IpaBui, a
MOCPEICTBOM MOJICTHPOBAHUS U TIOCTAHOBKU MPOOIEMHBIX BOIIPOCOB KYIbTYPBI, XapaKTEPHBIX IS
TAHHOW TIpeIMETHON 001acTH;

— YMEHHE pelllaTh OCHOBHBIE MPAKTUUECKHUE 3aJ]a4H, XapaKTEPHbIE JIsl UCIIOJIb30BAaHUSI METO/I0B U
WHCTPpYMEHTapHs JaHHOW MpeIMEeTHOM 00macTu;

— OCO3HaHUE PaMOK M3y4aeMoil MpeAMETHOM 00J1acTH, OTPAaHUYEHHOCTH METOJIOB U HHCTPYMEHTOB,
TUTIUYHBIX CBS3€H C HEKOTOPBIMH JPYTUMU 00JIACTIMH 3HAHHMSL.



Ilpeomemmnoie pesynvmamol pazoena « BoinyCKHUK ROJIy4um 603MOMNCHOCHMb HAYHUMBC) HE
BBIHOCATCSA HAa UTOTOBYIO aTTCCTAllUIO, HO ITPHU 3TOM BO3MOKHOCTb UX NOCTHIKCHUA OOJDKHA 6BITB
NpEe0CTaBICHAa KAXIOMY 00y4aroIIeMycCsl.
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IMean ocBOeHMSI

|. BbINyCKHMK HAYYHTCS

111, Beinycknuk nosiyuum 603mM0X4CHOCHI HAYUUMBCA

I[JI?I HCITIOJIB30BAHUSA B HOBCGILHGBHOﬁ JKM3HHU U 00€CIICUCHUS
BO3MOKHOCTH YCIICHIHOT'O ITPOAOJIPKCHUA 06pa3013aH1/191 110

,ZZJZ}Z pPazeumusl Moli1€eHUs, UCNOTIb3068AHUSA 6 NOBCEOHEeBHOl
HCUSHU U 0Oecneuenust 803MONCHOCU ycnewuwHozo

npeaMera
P CHEIHAILHOCTSIM, HE CBA3aHHBIM C IIPUKJIaJIHBIM npoooadiceHus 06pa308anus No CNeYUualbHOCMAM, He
HCII0JIb30BAHUEM MaTEMATUKHU CBAZAHHBIM C NPUKTAOHBIM UCNONb308AHUEM MAMEMAMUKU
TpebGoBanus Kk pe3yjabTraTam
Paspen I11. Boinycknuk noayuum 603mM0x4cHOCHb HAYUUMbCA

|. BbIyCKHUK HAYYUTCHA

1. DyieMmeHTHI TEOPUM
MHOKeCTB 1
MaTeMaTH4eCcKoi

JOT'MKH

— OnepupoBath Ha 6a30BOM ypoBHe® OHATUAMU: KOHEUHOE

MHOKECTBO, 3JIECMCHT MHOXECTBA, IIOAMHOXKCECTBO,
IEPECCUCHUC U O6’I)CHI/IH6HI/IC MHOKECTB, YUCJIOBBIC
MHO>KECTBA Ha KOOPJIMHATHOU MPSIMOM, OTPE30K,
WHTEpBA;

— omnepupoBaTh Ha 0A30BOM YPOBHE NOHSTUSMU:
yTBEpXACHUE, OTPULIAHUE YTBEPKACHUS, NICTUHHBIC U
JIO’KHBIE YTBEPIKICHUS, IPUUNHA, CJIEJCTBUE, YACTHBIN
citydail 001Iero yrBepkaeHus, KOHTPIpUMED;

— HaXOJUTh NepeceyeHrne u 00beTUHEHNE IBYX MHOXKECTB,
MIpe/ICTaBICHHBIX I'paUueCcKu Ha YUCIOBON MPSIMOIA;

— CTPOWTH Ha YUCIIOBOI MPSMOIA OJIMHOKECTBO YHCIOBOTO
MHO>KECTBA, 33JJaHHOE MTPOCTEHILINMU YCIOBUIMU;

— pacmo3HaBaTh JIOXKHbBIE YTBEPKICHHS, OLUTUOKH B
pacCyXJIeHUSIX, B TOM YHUCJE C UCIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noegceoneenoi scuznu u npu uzyuenuu opyux

- Onepupoeamb2 NOHAMUAMU. KOHEYHOE MHOM#CEeCmeo,

INIeMEHM MHOHCECMBA, NOOMHONCECE0, nepeceyeHue U
00veduHe e MHONMCECME, YUCL08ble MHONCECBA HA
KOOPOUHAMHOU NPSAMOU, OMPe30K, UHMepP8a.,
NONYUHMEPBATl, NPOMENCYMOK C 8bIKOJIOMOU MOUKOL,
epaghuneckoe npedcmasienue MHOHCECME HA
KOOPOUHAMHOU NIOCKOCTIL,

—  onepuposamv NOHAMUAMU. YMEEPHCOeHUe, OMPUYaAHUe
YmMeepHCOeHUs, UCUHHBLE U IOHCHBLE YMEEPHCOeHUS,
npUdUHa, creocmaue, YaCmHulil CIyyail 0owezo
ymeepicoenus, KOHmpnpumep,

—  Nposepsimv NPUHAOLEHCHOCb DNIEMEHMA MHONCECMBY,

—  Haxooumbv nepeceyerue u 00beOUHeHUe MHONCECMS, 8
mom uuciie npedCmasienHblX epaguyecku Ha YUcio80tl
NPAMOU U HA KOOPOUHAMHOU NIOCKOCIU,

—  Npo8oOUmMb 00KA3AMeNbHble PACCYHCOEHUS ONs
000CHOBANUS UCMUHHOCMU YIMBEPIHCOCHU.

B noeceonegnoii scuznu u npu uzyuenuu opyux

npeomemog:

! 3,[[6CL " [Aajiee: paclio3HaBaTb KOHKPCTHBIC ITPUMEPHBIL 06HII/IX IIOHSATHH I10 XapPAKTCPHBIM IMPU3HAKAM, BBIIIOJIHATH ,I[eﬁCTBPIS[ B COOTBETCTBUU C OIPEACIICHUECM U HpOCTCﬁHIHMH
CBOMCTBaAMH HOHﬂTHﬁ, KOHKPETU3UPOBATh MPUMEpaMHU 06HII/I€ IIOHATHUA.
2 3,[[6CL " JaJICC; 3HATh ONMPEACIICHUC MMOHATHSA, YMCTb IMOSACHATDH €0 CMBICII, YMETh UCIIOJIb30BATh IIOHATHUC U €TO CBOICTBa Ipu NpOBCACHUN paCCY)K,Z[CHI/II\/'I, peUICHUH 3a1a4.




npeomemoes:

KCIOJIb30BATh YHCIIOBBIE MHOKECTBA HA KOOPIUHATHOMN
MPAMOM I ONUCAHUS PEATBHBIX IPOLECCOB U SIBJICHU;
MPOBOJIUTH JIOTUYECKUE PACCYKACHUS B CUTYalHsIX
MMOBCEAHEBHOM )KU3HU

UCNONB308AMb YUCTIOBbIE MHONCECMBA HA KOOPOUHAHOLL
NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU 05l ONUCAHUS
PeanbHbIX NPOYeCcos U AGNEeHULL,

nPOBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUAX
NOBCEOHEBHOUL HCUHU, NPU PeuleHUU 3a0ay U3z Opyux
npeomemos

2. Yuciaan

BbIPa:KEeHH S

OnepupoBath Ha 6a30BOM YPOBHE TIOHATHSAMU: TIEIIOE
YUCJIO, JEIMMOCTD YUCEN, OOBIKHOBEHHAs IPOOD,
JecsITHYHas APoOb, parMOHAIBHOE YUCIIO, TPUOIIKEHHOE
3HAYEHUE YMCIIa, 9acTh, JIOJIS, OTHOIIIEHUE, IMPOIICHT,
TTOBBIIIICHUE W TIOHIKEHUE Ha 33JaHHOE YUCJIO TIPOIICHTOB,
MacuTao;

OTIepUPOBATh Ha 0A30BOM YPOBHE TOHATHSIMU: JIOTAPHUPM
qHClia, TPUTOHOMETPUIECKAst OKPYKHOCTb, TPaTyCHast
Mepa yriia, BeJIMYHUHA YTIIa, 33 JaHHOTO TOYKOW Ha
TPUTOHOMETPHUYECKOH OKPYKHOCTH, CHHYC, KOCHHYC,
TAHTE€HC ¥ KOTAHTCHC YTJIOB, UMECIOIIHNX MTPOU3BOJIHHYIO
BEJINYNHY;

BBITIOJTHATE apU(METUUECKUE TEHCTBUS C IIETBIMH U
panoHATBHBIMH YHCIIAMU;

BBITIOJTHATH HECJIOXKHBIE MPe0Opa30oBaHuUs YHCIOBBIX
BBIpQKEHUH, COJCPIKAIUX CTCIICHH YUCE, TU00 KOPHH U3
qucen, JIM0o jorapu@Mel Ynce;

CpPaBHUBATh pallMOHAIBHBIC YUCIIA MEXK Y COOOI;
OIICHUBATh U CPABHUBATh C PAllMOHAIBHBIMH YHCIIAMH
3HAUYEHUS 1IeIIbIX CTeNeHEeH unces, KOpHe HaTypalbHOI
CTENIEHHU U3 YrCeJI, JIOTapu(PMOB YHCEI B IPOCTHIX
CIIydasx;

n300paxkaTh TOYKAMHU Ha YUCIOBOU MPSMOI TIENIbIE U
paloHaIbHbIC YHCTIA;

n300paxkaTh TOYKAMU Ha YUCIOBOU MPSMO 11eJIbIe
CTETIeHH YHCell, KOPHU HATYpalbHOM CTENEeHU U3 YHce,
norapu@Mbl YUCEI B IPOCTHIX CIyYasX;

BBITIOJIHATH HECIIOKHBIE TPE0OPa30BaHUS IIENbIX U
JIPOOHO-PAIMOHAIBHBIX OYKBEHHBIX BBIPaXKEHUI;

C60000H0 onepuposams NOHAMUAMU. Yel0€e YUCTLO,
oenumocmo yuces, 00bIKHOBEHHAsL OPOOb, OeCAMUYHASL
0pobb, PayUoOHAIbHOE YUCTIO, NPUOIUNCEHHOE 3HAUEHUe
yucna, Yacmo, 005, OMHOULeHUe, NPOYEeHM, NOBbIULEHUE U
NOHUMCEHUE HA 3A0AHHOEe YUCTIO NPOYEHMO8, MACUIMAad
NPUBOOUMb NPUMEPDL YUCeN ¢ 3A0AHHbIMU C8OUCMBAMU
oenumocmu;

onepuposams NOHAMUAMU. 102APUPM YUCIA,
MPUSOHOMEMPULECKAsL OKPYHCHOCHb, PAOUAHHASA U
2paodycHas mepa yana, 8elutduna y2id, 3a0aHH020 MOoYKoU
Ha MPU2OHOMEMPUUECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2108, UMEIOWUX NPOU3BOTILHYIO
BENUYUHY, YUCTA € U T,

8bINOIHAMb apughmemudeckue 0elucmasus, couemasl
VCMHble U NUCbMeHHble NPUeMbl, NPUMEHSIS NPU
HeobX00uMoCmu 8blYUCTIUMENIbHBLE YCIPOUCMEA;
Haxooums 3HA4eHUsi KOPHA HAMYPaibHOU Cmenetu,
cmenenu ¢ payuoHAaIbHbLM NoKa3amenem, 102apuma,
UCNONL3YA NPU HEOOXOOUMOCMU BbIYUCTIUMENbHLE
yempoucmea;

NONb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

NPOBOOUMDb NO UIBECHHBIM YOPMYIAM U NPABULAM
npeobpazosanusi OYKEEHHbIX GbIPANCEHUL, KIIOUAIOUUX
cmenenu, KOpHU, 102apughmvl U MpUOHOMempudecKue
dyHryuu;

HAX00UmMb 3HAYEHUS YUCLOBbIX U OYKEEHHbBIX 8bIPANCEHULL,




— BBIpaXarTh B MPOCTEHIINX CIy4asix U3 PaBEHCTBA OAHY
IIEPEMEHHYIO Yepe3 JIPYIue;

— BBIYHUCIISATH B IPOCTHIX CAyYasiX 3HAYCHUSI YUCIOBBIX U
OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBIISASI HEOOXOIUMbIE
MOJICTAHOBKH Y TTPe0Opa30BaHMUs;

— H300pakaTh CXeMAaTUYECKU YroJl, BETMYMHA KOTOPOTO
BBIpaK€HA B rpajycax;

— OIIEHUBATh 3HAKW CHHYCA, KOCUHYCa, TAHT'EHCA,
KOTAHT€HCA KOHKPETHBIX YTJIOB.

B noeceonesnoit scuznu u npu uzyuenHuu opy2ux y4eoOHvix

npeomemos:

ocyujecmenss HeooxoouMbvle NOOCMAHOBKU U
npeobpazoeanus,;

—  u306padcamv cxemamuiecku y2oi, 8eIUUHA KOMOPO20
8bIpadICena 6 2padycax uiu paouanax,

—  UCNOIB308aMb NPU PeuleHUul 3a0ay madIuyHble 3HAYEHUs]
MPUSOHOMEMPULECKUX DYHKYUL YeT08;

—  8bINOJHAMb NEPEBO0 BEIUUUNBL Yead U3 PAOUAHHOL Mepbl 8
2paodycHyo u 0OpamHo.

B noeceonesnoii yscusnu u npu uzyyenuu Opy2ux y4eoHvlx

— BBINIOJIHATH BBIYUCIICHUSA ITPH PCIICHHUU 3a1a4

MPaKTUYECKOIO XapaKTepa;

BBITIOJIHATH MPAKTUYECKUE PACUYEThI C UCIIOIB30BaHUEM
MIpY HEOOXOAMMOCTH CIIPAaBOYHBIX MaTepUasIoB U
BBIYHMCIUTENIBHBIX YCTPOUCTB;

COOTHOCHUTH pPEalIbHbIC BETMUUHBI, XapaKTEPUCTUKHU
00BEKTOB OKPYKAIOIIETO MUpPa C UX KOHKPETHBIMU
YUCJIOBBIMY 3HAUCHUSIMU;

WCIO0JIb30BAaTh METO/Ibl OKPYTJICHHUS, TPUOIMKEHUS U
MPUKHJIKU [IPU PELICHUHU IPAKTUYECKUX 3a7a4
MIOBCETHEBHOW KU3HU

npeomemos:

8LINOIHAMb 0CUCMBUSL C YUCTIOBbIMU OAHHBIMU NPU
peutenuu 3a0a4 npaKmuyecKo20 xapakmepa u 3a0ay u3
PA3IUYHLIX 0bacmelt 3HAHUU, UCNONb3YS NPU
HeobXo00uMocmu Cnpagoytbvle Mamepuabl u
8bIYUCTUMENIbHbIE YCMPOUICMEa,

OYeHUuBamv, CPABHUBAMb U UCNOIb308AMb NPU DeuleHUU
NPAKMUYECKUX 3a0ad YUCI08ble 3HAUEHUs. PealbHbLX
8e/IUYUH, KOHKDEMHble YUCTIO8ble XAPAKMePUCMUKU
00beKmMo8 OKpydAHcaoueco Mupa

3. YpaBHeHus U

HEepPaBEHCTBa

Pemars nuHEHHBIC ypaBHEHHS M HEPABEHCTBA,
KBaJIpaTHbIE YPaBHEHUS,

peliaTh JjorapupMUUECKUEe YPaBHEHUS BHIA log a
(bx + ¢) = d u mpocreiime HepaBeHcTBa BUaa l0g a X < d;

bx + c—

peliaTh MoKasare/ibHble ypaBHEHHUS, BU/IA & d (rme
d MOXHO MPEICTaBUTh B BH/IEC CTEIIEHH C OCHOBAHUEM @) U
npocreiinme HepaBeHcTBa Buaa a8 < d  (rae d MoxHO
MPECTaBUTh B BHJIC CTEIIEHH C OCHOBAHUEM a);.

NPpUBOJUTH HCCKOJILKO ITPUMEPOB KOpHGfI HpOCTeﬁmeF (8}

Pewams payuonanvusie, nokasamenvHule u
Jl02apughmuiecKue ypasHeHus u HepageHCcmaa,
npocmeriuiue UppaAYUOHATbHBIE U MPULOHOMEMPUYECKUe
YPABHeHUs, HePABEHCMEA U UX CUCTEMbl,

UCNONIBL308AMb MEMOObl PeUleHUsl YPABGHEHUNL: NpuseoeHUe
K 8U0Y «NpousseoeHue pagro Hy0» Ul «4acmHoe pagHo
HYJII0Y, 3AMEHA NEPEMEHHbIX,

UCNONBb308AMb MEMOO UHMEPBATI08 O/l PEeUEHUs
HepageHCcma,

UCnoIbL308amMb epaghuyeckuti Memoo 0 NPUOTUNCEHHO2O
peulenus ypasHeHull U HepageHCme;

uzobpasicams Ha MPULOHOMEMPULECKOU OKPYIHCHOCHU
MHOIHCECMBO0 peuleHUll NPOCMetuux




TPUTOHOMETPUYECKOTO YpaBHEHUS BUA: Sin X = &, COS X =
a, tg x = a, ctg X = a, rae a — TabMYHOE 3HAUCHUE

COOTBETCTBYIOIIEH TPUTOHOMETPHUIECKON (PYHKIIHH.

B noeceonesnoit scuznu u npu uzyyenuu opy2ux
npeomemos:
— COCTAaBJISITh M pelIaTh YPaBHEHUS U CUCTEMbI YPABHEHHI

IIpH PCIICHHUHU HECJIOKHBIX MMPAKTHYCCKUX 3aJ1a4d

MPULOHOMEMPULECKUX YPAGHEHULL U HEPABEHCNE;

—  GLINOJHAMb 0OMOOP KOPHEU YPAGHEeHUL Ul PeuleHUl
HepaseHCcma 6 COOMEEMCmMEUU ¢ OONOJIHUMETbHbIMU
VCIOBUAMU U O2PAHUYEHUSMU.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoHvlx

npeomemos:

—  coCmasnams u peulams ypagHeHus, CUucmembl ypasHeHu u
HepaseHCcmea npu peuleruu 3a0ay Opyeux y4eonvix
npeomemos;

—  UCNONb3068aMb YPAGHEHUS U HEPABEHCMEA O1A
HOCMPOEHUs. U UCCIeO08AHUSL NPOCMEUUIUX
Mamemamuyeckux mooenetl peanbHblX CUmyayutl iy
NPUKIAOHBIX 3a0ay,

—  yMemb UHmMepnpemupo8ams NOIY4eHHbll NpU peuleHuu
VpasHeHusl, HepaseHCmaed Ul CUCTEeMbl pe3yibman,
OYeHUBamb €20 Npagoonooodue 8 KOHMeKcme 3a0aHHOU
DPeanvHol cumyayuu i nPUKIaoHoll 3a0ayu

4. OyHKUUH

— OmnepupoBath Ha 6a30BOM YpOBHE MOHATHIMHU:
3aBUCHUMOCTD BEJIMYMH, QYHKIINS, apTYMEHT U 3HaYCHHE
(dbyHKIIMH, 00J1aCTh OTIPEICTICHUST U MHOYKECTBO 3HAYCHUH
dbyakuun, rpaduk 3aBUCUMOCTH, Tpaduk HYHKIIUU, HYJIN
(GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pacTaHUe
Ha YHMCIIOBOM MPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM
MIPOMEXKYTKE, HauOOoJIbIlIee U HAaUMEHbIIIee 3HaYCHHE
(YHKIIMH HAa YUCIIOBOM MPOMEKYTKE, IePHOINIeCcKast
GyHKIMS, TEPUOS;

— omnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSAMU: MpsAMas U
oOpaTHasi MPONOPLHOHATBHOCTh JIMHEWHAS,
KBaJIpaTHyHas, JorapuMUyecKas u mokasarenbHas
(GYHKIMH, TPUTOHOMETPUIECKHE (PYHKIINU;

— pacmno3HaBaTh rpapuKu dEMEHTAPHBIX QYHKIHIA: TPSIMOA
1 00paTHOM MPOTOPIIHOHATBHOCTH, THHEIHHOMH,
KBaJIpaTUYHOM, JorapupMHUUecKoi 1 MoKa3zaTeIbHON
(GYHKIHHI, TPUTOHOMETPUYIECKIX (YHKIIHIA,

— COOTHOCHUTH TpadMKH dIIEMEHTAPHBIX (DYHKIIHA: TPSIMOM 1

—  Onepuposamv NOHAMUAMU: 3ABUCUMOCTIb BEIUYUH,
Gdyukyus, apeymenm u 3HaveHue GyHKyuu, ooacmo
onpeoeneHUs U MHONCECMB0 3HAYeHUll (OYHKYUU, 2pagpux
3asucumocmu, epaghux QyHKyuu, Hyaiu QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCMBA, 803PACMAHUe HA
YUCTIO80M NPOMeEdCYmKe, YObleaHUE HA YUCTOBOM
npomedcymke, HauboIbuee U HauMeHblUee 3HAYeHUe
@YHKYUU HA YUCTOBOM NPOMEICYMKE, NePUOOULECKAS]
@dyHKYUSA, nepuoo, Yemuas u Hedemuas YyHKYuu,

—  Onepuposamv NOHAMUSIMU: NPAMASL U 0OPAMHAsL
NPONOPYUOHATLHOCTY, IUHEUHAS,, K8AOPAMUYHAS,
Jloeapugmuieckas u noKazamenibHas QyHKyuu,
mpusoHomempuieckue QyHKyuu,

— onpedensimb 3HAYEHUE QYHKYUU NO 3HAYEHUIO apeyMeHma
npU paA3IUYHLIX CNOCO0AX 3a0aHUsl QYHKYUU,

—  cmpoums paguKu u3y4eHHbIX QYHKYULL,

—  OnucwLIBAMb NO 2PAPUKY U 8 NPOCEUUUX CLYHAAX NO
G opmyne nosederue u ceolicmea GyHKyull, HAxo0Uums no
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00paTHOH IPOTOPITMOHATIBHOCTH, JIMHEHHOM,
KBaJIpAaTHYHOM, JTorapruPMIUIECKON U MOKa3aTeIbHOM
(GyHKUIUH, TPUTOHOMETPHUYECKUX PYHKIUH ¢ popMyaamH,
KOTOPBIMH OHH 33/1aHbI;

— HaXOAWTh 1O rpaduKy npuOIMKEHHO 3HAUCHHS (DYHKIINN
B 3a/IaHHBIX TOYKaX;

—  OIpeAeNATh Mo rpaduKy CBOMCTBA GyHKIUU (HYIH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS] U
T.1L.);

— CTPOMTb 3CKU3 rpaduka GyHKINH, yIOBIETBOPSIONIEH
MIPUBEACHHOMY HA00OPY yCIOBUH (IIPOMEKYTKH
Bo3pactanus / yObIBaHUsI, 3HaUCHNE (DYHKIIUH B 33IaHHON
TOYKE, TOUKH IKCTPEMYMOB H T.]I.).

B noeceonesnoii scusnu u npu uzyyenuu opy2ux

npeomemos:

— OmpeAensaTh 1o rpadukaM CBOMCTBA peasIbHbIX MPOIIECCOB
Y 3aBUCUMOCTEH (HanOOIbIIME M HAMMEHBIITNE 3HAYCHHUS,
MIPOMEXYTKU BO3PACTaHUS U YObIBAaHUS, TPOMEKYTKU
3HAKOMOCTOSIHCTBA U T.I1.);

— HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYyaIUU

epaguxy ynkyuu Haubonvuue u HauMeHbUUue 3HA4eHUs,
CmMpoums 3CKu3 epagpuxa QyHKyuu, y0oeiemeopsaouen
npugeOeHHoOM) HAOOPY YCIo8Ull (NPOMENCYMKU
803pacmanus/yovi6anus, 3HaveHue QYHKYuUU 6 3a0aHHOU

mouke, MOUKU IKCIMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU
um.o.);

—  pewiamv YpasHeHusl, npocmenuiue cCucmemsl ypagHeHul,

UCNONIL3YS CBOUCMBA PYHKYULL U UX 2PAPDUKOS.

B noeceonegnoii yscusnu u npu uzyyenuu Opy2ux yueoHvlx
npeomemos:

onpeoesims no epaghukam u UCnOIb308amMyb Olsl PEULeHUs.
NPUKIAOHBIX 3A0ay CBOUCMEA PEANbHbIX NPOYECCO8 U
3asucumocmell (HauboIvLUIUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCHMOSHCMBA, ACUMNMOMbL, NePUOO
umn.),

UHMEPNPEeMUPOBams C80UCMEA 8 KOHMEKCMe KOHKPEMHOU
NPAKMUYecKol cumyayuu,

onpedenams no epapuram npocmeiuiue XapaKxmepucmuxu
NepuoOUYeCcKUX Npoyeccos 8 OUOL02UU, IKOHOMUKE,
MY3biKe, paouocesa3u u op. (amnaumyod, nepuoo u m.n.)

5. DiemMeHTHI
MAaTEMAaTHYECKOro

aHaJu3a

— OmnepupoBath Ha 6a30BOM YPOBHE MOHSITHSIMHU:
Mpou3BoiHask GYHKIIMH B TOUKE, KacaTeslbHas K TpaduKy
GyHKIMH, TPOU3BOAHAA (DYHKIUY;

— OIpeAensaTh 3HaUeHUE MPOU3BOAHON (PYHKIIUU B TOUKE 110
M300paKeHUI0 KacaTelbHOH K rpaduKy, MIPOBEIEHHOI B
9TOU TOUKE;

— pemiath HECTOXKHBIE 33/]a4l Ha TPUMEHEHHUE CBSI3U MEXKIY
MIPOMEXYTKaMU MOHOTOHHOCTH M TOUKaMH SKCTpEMyMa
(GYHKIMH, ¢ OTHON CTOPOHBI, U IPOMEXKYTKAMHU
3HAKOMOCTOSIHCTBA M HYJSIMU TIPOU3BOTHOM 3TOM QYyHKITUU
— C Ipyrou.

B noeceonesnoii scuznu u npu uzyuenuu opyux

Onepuposamv NOHAMUAMU: NPOU3BOOHAS. (PYHKYUU 8
mouke, KacamenbHasi K 2paguxy yHKyuu, npouzooHas
dyHxyuu;

BLIUUCTIANb NPOU3BOOHYIO OOHOUIEHA, MHO20UIEHd,
K8AOPAmHo20 KOPHS, NPOU3BOOHYIO CYMMbl (DYHKYULL,
BLIUUCTIAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYULL, UCNONIb3YSL CNPABOUHBLE MAMEPUATILL,
UccIe006ams 6 NPOCMeUWUX Cay4asx yHKyuu Ha
MOHOMOHHOCMb, HAX0OUMb HAUOOILULUE U HAUMEHbLULUE

3HAYeHUs: hYHKYULL, CMPOUMb epAPUKU MHO20YLEHO8 U
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npeomemoes:

— MOJIB3YSCh I'padMKaMH, CPAaBHUBATH CKOPOCTHU
BO3pacTanus (pOCTa, MOBBILLICHUS, YBEIUUYCHUS U T.I1.) WIH
CKOpOCTH YObIBaHMS (IIaICHUS, CHI)KEHUS, YMEHBIIICHUS 1
T.Il.) BEJIMYMH B peajbHbIX MIPOLIECCaX;

— COOTHOCHUTbH I'pa)MKH PEATbHBIX MPOLIECCOB U
3aBUCHUMOCTEH C UX OMUCAHUSAMH, BKIIOYAIOLUMU
XapaKTEPUCTUKHN CKOPOCTHU N3MEHEHHUs (ObICTPBIN pOCT,
IJIaBHOE MOHMKEHUE U T.11.);

— HCINOJb30BaTh rpapMKu peaibHbIX MPOLIECCOB AJIs
pEeLIeHNs HECIOKHBIX IPUKIAIHBIX 3a7a4, B TOM YUCIIE
ompeenss 1o rpaguKy CKOpoCTh X0/1a Iporecca

APOCMeUuux payuoHAIbHbIX QYHKYULL ¢ UCNOIb308AHUEM
annapama Mamemamuyecko2o aHaiu3a.

B noeceonegnoi scuznu u npu uzyuenuu opy2ux yueoHvx

npeomemos:

—  pewamsv npuKiaonvle 3a0ayu u3z buoio2uU, GusuKi,
XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, CE8A3ANHHbLE C
uccnedosanuem XapaKkmepucmux peaibHblx npoyeccos,
HAX024COeHUeM HaubONbUUX U HAUMEHbUIUX SHAYEHU,
CKOpOCMU U YCKOPEHUsL U M.N.;

—  uHmepnpemuposamyv noIy4eHHbvle pe3yibmanbl

6. CraTucTuka u
Teopusi
BEPOSATHOCTEN,
JIOTHKA H

KOMOMHATOPHUKA

— OmnepupoBarh Ha 6a30BOM YPOBHE OCHOBHBIMU
OTIMCATEIHLHBIMU XapaKTePHUCTUKAMHU YHCIIOBOTO Habopa:
cpenHee apuMeTHIeCcKoe, MeIMana, HanOoJIbIIee U
HauMeEHbIIIee 3HAYCHMUS;

— omnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU: YacTOTA U
BEPOSITHOCTh COOBITHUS, CITy4aiiHbIN BHIOOD, OTIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;

—  BBIYUCIISTH BEPOSITHOCTH COOBITHII HA OCHOBE MMOICUETa
YKClia UCXO/I0B.

B noeceonesnoit ycuznu u npu uzyyeHuu opyzux

npeomemos:

— OILIGHUBATh M CPAaBHUBATH B MPOCTHIX CIIydasix
BEPOSITHOCTH COOBITHI B peanbHOM KU3HH;

— 4HUTaTh, CONOCTABIATh, CPABHUBAThH, HHTEPIPETUPOBATH B

MPOCTHIX ClIydasdaX pCaJIbHbIC JAHHBIC, IPCACTABJICHHBIC B

—  HUmems npedcmasnenue 0 OUCKPEMHbIX U HENPePbLEHbIX
CTYUAUHBIX 8ETUYUHAX U PACHPEOENICHUSX, O
He3a8UCUMOCMU CTLYUAUHBIX GENUYUH,

—  umemwv npedcmagierHue 0 MamemMamudyeckom OHCUOAHUU U
oucnepcuu Ciy4anblx 6eIUYUH,

—  umems npedcmasnerue 0 HOPMAIbHOM pacnpeoeneHuu u
npumMepax HOPpMAaIbHO PAcnpeOeNeHHbIX CIYUaAUHbIX
GeUYUH,

—  NOHUMamb CYMb 3aKOHA OOLUIUX YUCEN U 8bIOOPOUHO2O
Memooa uzMepeHusl 6eposmHOCmell;

—  umems npedcmagnerue 00 YCi108HOU 8EPOAMHOCIU U O
NOJIHOU 8EPOAMHOCMU, NPUMEHANMb UX 8 PeuleHUU 3a0ay,

—  umemv npeocmasieHue 0 8adCHblX YACMHbBIX UOAX
pacnpeoenenuli U npUMeHsAMb UX 8 peueHuu 3a0ay,

—  umMemb npedcmagieHue 0 Koppersyuu ciy4aunblx 6eIUYUH,
0 JIUHEUHOU pe2pecCul.

B noeceonegnoi ycuznu u npu uzyuenuu opy2ux

npeomemos:

—  B6blYUCIAMb UlU OYEHUBANTb 6EPOAMHOCMU cobvimuii 6
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BHJIE TaOJIHII, JHAarpamMm, TpaduKkoB

PeanbHOU HCUZHU,

8b10UpamMb NOOX00sUUE MEMOObL NPEOCMABIeHUSL U
00pabomKu OaHHbBIX;

YMemb peuams HeCloHCHble 3a0aiu Ha NpUMeHeHUe
3aKOHA OONLUIUX YUCET 8 COYUOTO2ULU, CMPAXOBAHUU,
30pasooxpanenuu, obecnevenuy 6€30NaACHOCMU HACeleHUs
8 YPEe36bIYAIHBIX CUMYAYUAX

7. TexkcroBbIE 32a124YH

PemaTh HecnokHbIe TEKCTOBBIE 337a4U PA3HBIX TUIIOB;
aHAIM3UPOBATh YCIOBUE 3a/1a4H1, IIPH HEOOXOAUMOCTH
CTPOUTH JJISl €€ PEIICHUsI MaTEMAaTUYECKYIO MO/IENb;
MMOHUMATh U UCIIOJIB30BaTh AJISl peLUICHUS 3a1a4u
nH(pOopMaLNIO, TPEICTABICHHYIO B BUJIE TEKCTOBON U
CHUMBOJIBHOM 3aliCH, CXeM, TabJu1l, TuarpaMM, rpauKos,
PUCYHKOB;

JeWCTBOBATH O AITOPUTMY, COAEPIKAIIEMYCS B YCIOBUU
3aJauuy;

UCIOJIb30BATh JIOTHYECKUE PACCYKICHUS IPU PELIEHUU
3aJauuy;

paloTath ¢ N30BITOYHBIMH YCIOBUSAMU, BBIOUpaAst U3 Beel
nHbOpMalNH, TaHHbIE, HEOOXOAUMBIE I PELIeHUs
3aJauuy;

OCYILECTBIISATh HECIIOXKHBIN 11epedop BO3ZMOKHBIX
peleHuii, BbIOMpas U3 HUX ONTUMATIBHOE 110 KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM B YCIIOBUHU;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTyUEHHbIE
peleHusl B KOHTEKCTEe YCIOBMS 3aa4M, BBIOUpATh
peleHusl, He IPOTUBOpeYalllie KOHTEKCTY;

pelarTh 3aa4y Ha pac4eT CTOUMOCTH IOKYIIOK, YCIIYT,
MOE3/I0K U T.IL;

pelIaTh HECIOXKHBIE 3a/1a4H, CBSI3aHHBIE C JI0JIEBBIM
y4JacTHEM BO BIIaIcHUM (PUPMOH, peIIpUsTHEM,
HEJBU)KMMOCTBIO;

pelaTh 3a/1a4y Ha MPOCTHIE MPOLIEHTHI (CHCTEMBI CKHJIOK,
KOMHCCHH) U Ha BBIYMCIIEHUE CIIOKHBIX IIPOIIEHTOB B

Pewamu 3a0auu pazneix munos, 6 mom yucie 3a0ayu
NOBbIUEHHOU MPYOHOCMIU,

8bLOUPAMb ONMUMATLHBLL MEMOO pelleHUsl 3a0ayl,
paccmampusas pasiuiHvle Memoobl,

CMpoums Mooeilb peulenusi 3a0a4u, npo8ooums
doKazamesnbHvle PAcCyHCOeHUs,

pewams 3a0auu, mpedyrowue nepebopa 6apuanmos,
npoeepKu YCcio6ull, 6blOOPA ONMUMATLHOZO Pe3yibmama,
AHATUBUPOBAMD U UHMEPNPEMUPOBAMb Pe3)IbMAambl 6
KOHmMeKCme YC08Us 3a0ay, 8blOUpams peueHusl, He
npomugopedawue KOHMeKcmy;

nepesooums npu peweHuy 3a0a4u UHGOpMayuro u3 0OHoU
G opmoul 8 Opyeyro, UChONBL3YA NPU HEOOXOOUMOCTNU CXEMbl,

mabauysl, epaguxu, ouazspammol;

B noeceonesnoii scuznu u npu uzyuenuu opy2ux
npeomemos:

— pewiams npaxmuyecKkue 3a0aqu u 3a0adu u3 opyaux

npeomemos
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Pa3IMYHBIX CXeMaX BKJIAJIOB, KPEUTOB U UIOTEK;

— peuiath NPaKTUYECKUE 3a7a4H, TPEOYIOIIMe
HCII0JIb30BAHUS OTPULATENIbHBIX YMCEI: Ha OIIPEIEIIEHNE
TEMIIEPATYPBhl, HA ONIPEAETICHHE M10JIOKEHUS HAa BPEMEHHOM
OCH (10 HAIIEH PBI U TIOCIIE), HA ABMKEHUE JCHEKHBIX
CpencTB (MPUX0J/pacxo), Ha ONpeIeTICHIE
TJTyOUHBI/BBICOTHI | T.I1.;

— HCINOJb30BaTh MOHATHE MacITa0a JIsl HAXOKICHUS
paccTOsIHUN U IJIMH Ha KapTax, IJIaHaX MECTHOCTH,
IJIaHax MOMEUIEHUH, BBIKpOHiKax, mpu padoTe Ha
KOMIIBIOTEPE U T.II.

B noeceonegnoii scuznu u npu uzyyenuu opy2ux
npeomemos:

— peuiath HECJIOXHbIE MPAKTUYECKUE 3a/1a4H, BOSHUKAIOIIHE
B CUTYAIUsX TTOBCEIHEBHOM )XKU3HU

8. 'eomeTpusn

— OmnepupoBath Ha 0a30BOM YPOBHE MOHITUSIMU: TOUYKA,
npsiMasi, MI0CKOCTh B MPOCTPAHCTBE, MapauIeIbHOCTD U
MEPIEeHIUKYIIPHOCTD MPSAMBIX U TIOCKOCTEH;

— pacno3HaBaTh OCHOBHbBIE BH/IbI MHOTOT'PaHHUKOB (IIpH3Ma,
MUPpaMUJIa, TPSIMOYTOJIBHBIN Napayiyieenunea, Kyo);

— wu300pakaTh U3ydyaeMble QUTYphI OT PYKH U C
MIPUMEHEHUEM MPOCTHIX YEPTEHKHBIX UHCTPYMEHTOB;

— nenatb (BBIHOCHBIC) IJIOCKHUE YEPTEKH U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHU3Y,

— U3BJIEKaTh UHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (hUrypax, mpeiCcTaBICHHYIO Ha YepTexax
U PUCYHKaX;

— mnpuMeHsaTh Teopemy [ludaropa npu BeIYUCICHUN
AJIEMEHTOB CTEPEOMETPUIECKUX QUTYD;

— Haxo0JUTh 0OBEMBI U TIOIIATN TTOBEPXHOCTEH
MPOCTEUIINX MHOTOTPaHHUKOB C IPUMEHEHHEM (HOPMYIT;

— pacmo3HaBaTh OCHOBHBIC BUJIBI TEJ BpallleHusl (KOHYC,
HWIMHAP, cdepa u map);

— HaXO0JHUTh 0OBEMBI U TIOIIATIN TTOBEPXHOCTEH
MPOCTEUIINX MHOTOTPAHHUKOB U TeIl BPAIlIEHUS C

Onepuposamv NOHAMUAMU: MOYKA, NPAMASL, NIOCKOCHb 8
NPOCMpaHcmee, NapanileibHOCMb U NePReHOUKYISIPHOCHIL
APAMBIX U NIOCKOCMEl;

npUMeHsmyb OJisk peueHust 3a0ay 2eomempudeckue haxkmol,
eciu yCio8usi NPUMeHeHUsl 3a0anbl 8 SI8HOU (hopme;
pewams 3a0a4u Ha HAX0XHCOCHUE 2eOMEeMPUYECKUX
BEUYUH NO 0OPAZYAM UTU AICOPUMMAM,

denamu (8bIHOCHbIE) NIOCKUE YEPMEICU U3 PUCYHKOB
00beMHbIX u2yp, 8 MOM HUCIe PUCOBAMb BUO CEEPX)),
cOOKY, Cmpoums ceueHusi MHO20CPAHHUKOS,

U3811eKAmMb, UHMEPRPEMUPOBAMb U NPeoOPA306b16ANTL
uHGopmMayuro 0 ceomempuyeckux guzypax,
NPEOCMABIEHHYIO HA YEPMeENCax;

NPUMEHSIMb 2eOMempudecKue hakxmol st peuleHus 3a0ady,
8 MOM YUCIe NPeOnOIALAOUUX HECKOILKO UA208
pewenus;

onucsvleamsv 63aUMHO€E PACNOJJIOHCEHUE NPAMBIX U
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puMeHeHHEeM (HOopMYIL.

B nosceonesnoii scuznu u npu uzyuenuu opyux
npeomemoes:

COOTHOCHUTH a6CTpaKTHI)IC FCOMeTpI/I‘IeCKI/IC IIOHATHUA U
(baKTI)I C peaJII)HI)IMI/I JKN3HCHHBIMHA 06”I)€KTaMI/I nu
CI/ITyaIII/IﬂMI/I;

HCMOJIb30BATh CBOMCTBA POCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYp /7Sl pelIeHHs] TUIIOBBIX 3a/1a4
MPAKTUYECKOTO COJIEPKAHUS;

COOTHOCHTB ITTONIAX TOBEPXHOCTEN TE OJJMHAKOBOM
(hopMBI pa3IMYHOTO pa3Mepa;

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

OIIEHUBATH (POPMY MPABUILHOTO MHOTOTpaHHUKA MTOCTIE
CIIUJIOB, CPE30B U T.M. (OMPEENSITh KOJIHYECTBO BEPIIIHH,
pebdep U rpaHeit MorydeHHbIX MHOTOTPAHHUKOB)

NI0CKOCMeEl 8 NPOCMPAHCEe;

—  gopmyruposams ceolicmea u npusHaKu pueyp;

—  00KA3bl8AMb 2e0MeMPUYECKUe YMEePHCOeHUs;

—  enadems CMAHOAPMHOU KidcCugurayuetl
APOCMPAHCMBEHHBIX ueyp (NMUpamudvl, NpUMbl,
napannenenuneovt),

—  HAxoo0ums 00veMbl U NIOWAOU NOBEPXHOCME
2eoMempudecKux mei ¢ npuMeHeHuem Qopmyn;

—  GbLIYUCTIAMb PACCMOANHUSL U Y2TIbl 8 NPOCMPAHCMEBE.

B noeceonesnoit yscuznu u npu uzyueHuu opy2ux

npeomemos:

—  UCNONb308amb CEOUCMEA 2eOMEMPUUECKUX Pusyp 04
peutenus 3a0ay nPaKkmu4ecko20 xapakmepa u 3a0a4 u3
opyeux obracmeti 3HaAHUlL

9. BekTopsl U
KOOPAHHATHI B

MPOCTPAHCTBE

OnepupoBaTh Ha 6a30BOM YpOBHE MOHITHEM JEKAPTOBbI
KOOpPJUHATHI B IPOCTPAHCTRBE,
HaXOJUTh KOOPAMHATHI BEPIIUH Ky0a U MPsIMOYTOJIBHOTO

nmapajicicnuieaa

—  Onepuposamv noHAmMusAMU 0eKapmosvl KOOPOUHAMbL 8
NPOCMpPaHcmee, 6eKMop, MOOYilb 6eKMOPA, PAGEHCMBO
BEKMOPO8, KOOPOUHANMBL BEKMOPA, Y20l MENCOY
BEKMOPAMU, CKANAPHOE NPOU3BEOCHUE BEKMOPOS,
KOJUIUHEApHble 8eKMOPbL,

—  HAX00Uumuv paccmosiHue mMexcoy 08ymMs MmouKamu, CyMmy
BEKMOPO8 U NPOU3BeOeHUe BEKMOPA HA YUCILO, V2Ol
MedHCOY 8eKMOpamu, CKAIAPHOe NPOU3BeOeHuUe,
PACKIAO0bIBAMb 8EKMOP NO 08YM HEKOJIUHEAPHbIM
eexmopam,

— 3a0a8amv NIOCKOCHb YPABHEHUEM 6 OeKaAPMOBOll
cucmeme KOOpoOuHam;

—  pewams npocmetiuiue 3a0a4u 66e0eHUEM 6EKMOPHO2O
basuca

10. UcTropus

MaTEMAaTUKH

OnuceIBaTh OTAENbHBIE BBIAAIOUIUECS PE3YIBTATHI,
MOJIyYCHHBIE B XOJI€ PA3BUTHSI MATEMATUKN KaK HAYKH;
3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB
B CBSI3U C OTEYECTBEHHOM U BCEMUPHOM UCTOPUEN;

— Ilpeocmasname 6K1a0 8b10AIOWUXCA MAMEMANUKOS 8
pazeumue MamemMamuxky U UHbLX HAyYHblX obnacmel,
—  NOHUMAmMb posb Mamemamuky 8 pazeumuu Poccuu
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IIOHUMATB POJIb MATEMATUKH B Pa3BUTHUH Poccun

11. MeToan!

MaTEeMAaTHKH

HpI/IMeHSITB HU3BCCTHBIC MCTOABI IPU PCIHICHUHA
CTaHJAPTHBIX MATCMATUUCCKUX 3ada4;

3aMCYaTh U XapaKTCPU30BATb MATCMATUUCCKUC
3aKOHOMEPHOCTH B OKPY>KAIOIIEH IEHCTBUTEIIBHOCTH;
MIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPO/IE, B TOM YHCJIE XapaKTEPU3YIOIINX KPACOTY U
COBEPIICHCTBO OKPYKAIOIIEr0 MUPa U TPOU3BEACHUI
HCKYCCTBA

Hcnonvzo6ams 0cHoGHble MemMOObl 00KA3AMeNbCmada,
npo8oOUMb 00KA3AMENLCMEBO U 8bINONIHAMY
onposepoiceHue,

NPUMEHAMb OCHOBHbBLE MEMOObL PeULeHUs
Mamemamuyeckux 3a0ay,

HA 0OCHOBE MAMeMAmu4eckux 3aKOHOMEPHOCMell 8
npupooe Xapakxmepuso8ams Kpacomy U cO8epUIeHCmeo
OKpYHCAIOuie2co Mupa u npou3eeo0eHull UCKyccmed,
NPUMEHAMb npocmeluiue npocpamMmmusle cpeocmaa u
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeUleHUU
Mamemamuyeckux 3a0ay
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3. Coz[epmafme TEM yqeﬁﬂoro npeamera «MareMaTHKa: anreﬁpa H Ha4YaJja
MaTeMaTUYCCKOI'0 aHAJ/In3a, reOMETPUs> basoBblit YpPOB€HbL
A.]Ireﬁpa H HAYaJ1a MATEMATHYECCKOIro aHajim3a

IloBTOpenue. Penenue 3a1au ¢ HCIOJIB30BAaHUEM CBOMCTB YUCEN M CUCTEM CUMCIICHUS, IEIUMOCTH,
JIOJIEN M YacTel, IPOLIEHTOB, MOAYJIEN yucen. Pelmenne 3a1a4 ¢ HCIOJIb30BaHUEM CBOMCTB CTEIEHEN U
KOpHEM, MHOTO4JIEHOB, ITPE00pa30BaHUI MHOTOUIEHOB U APOOHO-PALIMOHATIBLHBIX BBIPAXKEHUH.
Pemenue 3agau ¢ uCnosib30BaHUEM IpaayCHOM MepbI yriia. Moaynb yucia u ero cBoictea. Pemenue
3aJ1a4 Ha JIBUKEHHE U COBMECTHYIO pabOTy € MOMOIIBIO JUHEHHBIX U KBaJIPpaTHBIX YPaBHEHUN U UX
cucreM. Penienue 3a1a4 ¢ MOMOUIbIO YMCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM
IIEPEMEHHOM, C IPUMEHEHUEM N300pakeHUsI YUCIIOBBIX IIPOMEXKYTKOB. Pelienune 3a1au ¢
MCTIOJIb30BAHNEM YMCIIOBBIX (YHKIMH U BX rpadukoB. Vcrnoib30BaHHE CBOWCTB M TPadHKOB

JIMHEMHBIX ¥ KBAJAPATHYHBIX QYHKIMH, 0OpaTHON NPOTOPHHMOHATLHOCTH U QyHKIUH Y = /X

I'padmueckoe pemieHrne ypaBHEHUN 1 HEPABEHCTB.
Tpuronomerpuueckasi OKpy:KHOCTb, paduanHas mepa y2ina. CUHYC, KOCUHYC, TAHT'€HC, KOMAH2EeHC
MIPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO U CIIEJICTBUS U3 HETO. 3HAYCHUS

ToTTR T

TpuroHoMeTpudeckux GyHkimii g yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan).
6 4 3 2

Dopmybl CLONHCEHUSL MPULOHOMEMPUYECKUX DYHKYULL, (POPMYIbl NPUEEOeHUs, (POPMYIbL OBOUHOO

apaymenma.
Hysn pyHKumMu, npomMesKyTKHM 3HAKONOCTOSIHCTBA, MOHOTOHHOCTBL. Hanbospiiee 1 HauMeHblIee
3HaueHue ¢pyHkuuu. [lepuoanueckue Gpynkiuu. YeTHOCTh U HEUETHOCTh PYHKUUN. CrodcHble
@dyHKyuu.
Tpuronomerpudeckue Gpynkuuu Y =C0SX, Y =SIN X, y = tgX . @yuxyus Y = CtgX . CoiicTa u
rpaduKy TPUrOHOMETPUUECKUX QYHKIMH. APKKOCUHYC, apKCUHYC, apKTaHT€HC YUCIa. ApKKOmaHaeHc
uucaa.
IIpocreiimme TPUroHOMETPHUYECKHE YPaBHEeHUs1. PelieHre TpUroHoMEeTpUYECKUX YPaBHEHU M.
Obpamusie mpueconomempuyeckue hyHKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiviux
MPUSOHOMEMPULECKUX HEPABEHCME.
CreneHsb ¢ AeCTBUTEIbHBIM MI0OKA3aTe1eM, CBOHCTBA CTEICHH.
IIpocTeiimme nmoka3arejibHbIe YpaBHeHNsI U HepaBeHcTBA. [lokazaTenpHas GyHKIUSA U €€ CBOHCTBA
u rpaduk.
Jlorapudgm yuciaa, coiictBa gorapudma. [lecatnunsiii norapudm. Yucno e. Hamypanvholii
noeapugm. IlpeoOpazoBanue JorapuMuueckux BeipakeHuil. Jlorapugmudeckue ypaBHeHHs U
HepaBeHcTBa. JlorapudmMuueckas GyHKIIUS U €€ CBOMCTBA U rpaduK.
Crenennasi pynkuus u ee cBoiicrsa u rpapuk. MppanuonaisHbie ypaBHeHUs. Memoo uHmepaanos
071 pewenus Hepagencms. IIpeobpazosanus epaguros ynkyuil: cogue 80016 KOOPOUHAMHBIX Ocell,
pacmsiceHue U cocamue, OmpadceHue OmHoCUMelbHO KOopouHamHulx ocell. I paguueckue memoowt
peutenus ypasrneHull u HepaseHcms. Peulenue ypasnenuii u nepagencms, cooepicawjux nepemenHyio
noo 3Hakom mooyas. Cucmemvl NOKA3AMENbHBIX, 102APUDMULECKUX U UPPAYUOHATILHBIX YPAGHEHUI.
Cucmemvl nokazamenvHuix, 102apupMmuieckux HepaseHcms. Bzaumno oopamusie ghynxyuu. I paghuxu
83AUMHO 0OpaAmMHbIX QYHKYUU. YpasHeHus, cucmemsl YPagHeHUll ¢ NApamempom.
IIpousBoanas pynxuuu B Touke. KacarenbHas k rpaguky ¢pyHkuuu. ['eomerpudeckuii u
¢u3nyeckuit cMbIcs Ipou3BoJHON. [Ipon3BoaHbIe aeMeHTapHbIX GyHKUUN. [Ipasuna
ouppepenyuposanus. Bmopas npouzeoonas, ee ceomempuieckuii u gpusuieckuii cmuica. IloHstue o
HenpepbeIBHBIX QyHKIUAX. ToUkM 3KCTpeMyma (MakcuMyma U MUHUMYyMa). MccnenoBanue
3JIEMEHTapHbBIX (PYHKUUH Ha TOUYKU IKCTpEMyMa, HauOoJIblee 1 HauMEHbIlIee 3HaUe€HUE C TIOMOLIbI0
MPOU3BOIHON. [locmpoenue epaguxos pyHkyuli ¢ LHOMOWbIO NPOU3800HbIX. [Ipumenenue
NPOU3B0OHOU NPU peuleHUU 3a0ay.
IlepBooOpa3nas. [lepsoodpasnvie snemenmapHuix hynxyuii. Ilnowadv KpusoruneluHol mpaneyuu.
Dopmyna Heromona-Jleiibnuya. Onpedenennviii unmeepan. Buiuucnenue niowaoei niockux guayp u
00beM08 meil 8paujeHus ¢ NOMOWbIO UHMe2pada.

I'eomerpus
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IToBTOpeHue. Pemienne 3aqay ¢ mpuMeHEHHEM CBOWCTB (PUTyp Ha TUIOCKOCTH. 3aJauu Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTpIpUMEpOB. Vcnonb30BaHKe B 3aja4ax MPOCTEUILINX JJOTHYECKUX
npaBuil. Perienne 3a1au ¢ UCIOJIb30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOILIEHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBS3aHHBIX C YETHIPEXYTrOJbHUKaMU. Penienne 3anad ¢
MCIIOJIb30BaHMEM (AKTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. Pemenue 3a1au Ha M3MEpEeHus Ha IJI0CKOCTH,
BBIYMCIIEHUE JUIUH U IUIoIanel. Pewenue 3a0a4 ¢ noOMOwbio 8eKmMopos u KOOPOUHAM.
Harasignasi crepeomerpusi. ®urypsl u ux uzobpaxenus (kyo, nupamua, npusma). OcHogHble
nousmus. cmepeomempuu u ux ceovicmea. CeueHus Kyoa u Terpaszpa.
Touka, npsiMasi ¥ MIOCKOCTh B IPOCTPAHCTBE, AKCHOMbI CTEPEOMETPHHM U CIIEICTBUS U3 HUX. B3anmMHoe
pacnoJjio’KeHue NPAMbIX U IJIOCKOCTEN B pocTpaHcTBe. [lapaiielbHOCTD NPSAMBIX M IJIOCKOCTEH B
npocrpaHcTBe. M300paxkeHne MpoCTEHIINX MPOCTPAHCTBEHHBIX (UTYP HA IUIOCKOCTU. PaccTosHus
MEX]ly QUTypaMH B IIPOCTPAHCTBE.
¥Yrasl B npocrpancTie. [lepneHIuKyJIAPHOCTH NPSMBIX M IJIOCKOCTEH.
[Tpoexnust purypsl Ha MIOCKOCTh. [IpU3HaKK MEPNICHANKYISAPHOCTH MPSMBIX U TIJIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NeprneHIuKyIspax.
Muororpannuku. [lapannenenunen. CoiicTBa npsMOYrojibHOTO Mapauienenuneaa. Teopema
[Mudaropa B npoctpanctse. [Ipusma u nupamuaa. [IpaBunbHas nupamuia U NpaBUiIbHAs IpU3Ma.
[Ipsimast mupamuia. DIEMEHTHI TPU3MBI U TUPAMUIBI. BeIuncieHne 3IeMEHTOB MPOCTPAHCTBEHHBIX
¢buryp (pedpa, 1uaroHasiu, yribl).
Tena BpameHusi: LWINHIDP, KOHYC, cdepa u map. OCHOBHBIE CBOWCTBA PSIMOTO KPYrOBOTO
HWIMHJIPA, MPSIMOTO KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha II0CKoCTU. [Ipedcmasnenue
00 yceueHHOM KOH)ce, ceueHus KOHYca (napanieibHoe OCHOBAHUIO U NPOX0Ooaujee yuepe3 8epuiuty),
ceueHus YunuHopa (napaiienvho u nepneHOUKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u
KkoHyca. IIpocmetiuue KOMOUHAYUU MHO20SDAHHUKOS U el 8PAUeHUsI MeXCOY cOOOII.
ILi1omaas MOBEPXHOCTHU MPABUIIBHOM MUPAMUIBI U IPSIMOM TTpu3MbI. [l1o1aae moBepXHoCcTH
MPSIMOTO KPYTOBOI'O LWJIMHJIPA, IPSIMOTO KPYyroBOrO KOHyca M I1apa.
Ilousitue 06 o0beme. OOBEM TUpaMUIBI U KOHYCA, TPU3MBI U ITWuHApa. O0BeM 1mapa.
Ilooo6Hble mena 6 npocmpancmee. COOTHOIICHUS MEX Y IIOIIAIMU TIOBEPXHOCTEHN U 00 beMaMu
OO0OHBIX TEIL.
BekTopbl 1 KOOpANHATHI B IpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO, YTIOJl
Mexay BekTopaMmu. KosnmuHeapHbie 1 KOMIUTaHApHBIE BEKTOPbL. CKalsapHoe npousgedeHue 8eKmopos.
Teopema o pasnodcenuu 6ekmopa no mpem HeKkOMniaHapuvim éekmopam. Ckansproe npouzgedeHue
8exmopos 6 koopounamax. llpumenenue 6ekmopog npu peuleHuu 3a0ay Ha HaxXoHcOeHue paccmosaHUl,
ONuH, naowjaoeli u 00vemos. JlsudxiceHus 6 npocmpancmee: NApallelbHblll NepeHoc, YeHMpPalbHas
cumMmempus, CUMMempus OmHocumenvHo niockocmu, nosopom. Ceovicmea 0sudicenuil. Ilpumenenue
08uUdICeHUli NPU peuleHul 3a0ay. YpasHenue niockocmu 8 npocmpancmee. Ypasuenue cgepul 6
npocmparcmee. Popmyna OJist 8bIYUCTIEHUSL PACCMOAHUS MeAHCOY MOUKAMU 8 RPOCMPAHCMEe.
BepositHocTh M cTaTucTHKA. PaGoTa ¢ naHHBIMH
IloBTOpenue. Pemenne 3amau Ha TabIU4YHOE U rpaduyecKoe MpeACcTaBIeHUE TaHHBIX.
Hcnonb30BaHue CBOMCTB U XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEAHHUX, HAMOOIIBIIETO U
HAaUMEHBIIIETO 3HAUYCHUS, pa3Maxa, oucnepcuu.
Pewenue 3a0au na onpedenenue wacmomuol u epossmuocmu coovimuii. Boiuucnenue eeposmuocmet 6
ONBIMAX C PABHOBO3IMONCHHIMU dTIeMEHMAapHuIMU ucxodamu. Pewenue 3a0ay ¢ npumenenuem
Kombunamopuxu. Pewenue 3a0a4 Ha 8biuUCIeHUE 8ePOAMHOCIEN HE3ABUCUMBIX COOLIMUL,
npumeHenue hopmyvl crodiceHus sepossimuocmell. Pewenue 3aday ¢ npumenenuem ouazpamm Dinepa,
oepesa eeposmuocmetl, popmynvt bepnynnu.
Yenosnasn eeposmuocmes. Ilpasuno ymuoosicenus eeposimuocmeii. @opmyna noiHou 6eposmHoChu.
Jluckpemnvie cayuatinvlie geruyunsl u pacnpeodeieHus. Hezagucumoie cuyyaiinvie 6enuyumbi.
Pacnpeoenenue cymmor u npouzeedenus He3a8UCUMBIX CTYYAUHBIX BETUUUH.
Mamemamuueckoe odxcuoanue u Oucnepcus ciy4aunou eeruyunsl. Mamemamuueckoe odxcuoanue u
Oucnepcust Cymmbl CIyyatiHulx eenudut. I eomempuyeckoe pacnpedenenue. bunomuanvroe
pacnpeoenenue u e2o c8olCmaa.
Henpepuvignvie cayuaiinvie senuuunsl. [lonamue o nnomuocmu éeposmuocmu. Pasnomeproe
pacnpeoenetue.
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llokaszamenvroe pacnpedenenue, e2o napamempbi.
Ilonsamue o nopmanvrom pacnpeodenenuu. Ilapamempol HopmanbHo20 pacnpedenenus. Ilpumepuol
CYYAUHBIX 8ENUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUHOCIb USMEPEHUL, POCT YeTl08EKa).
Hepasencmeso Yeoviuesa. Teopema bBepuynnu. 3akon bonvuiux uucen. Bvibopounulii memoo
uzmepenus eeposmuocmeti. Ponv 3axona 6onvuiux uucen 6 Hayke, npupooe u ooujecmae.

Kosapuayus osyx cnyuaitineix eenuyun. Illonamue o koagguyuenme xoppenayuu. Coemecmuowie

Hab00eHUst 08YX CLYUAUHBIX 8elUHUH. BblOopouHblll Kodghduyuenm Koppenayuu.

4. TemaTnueckoe INIAHUPOBAHUE C YKA3AaHUEM KOJIHU1YECTBA YaCO0B, OTBOAUMBIX Ha

OCBOEHHE KAXKI0M TeMbI

MartemaTuKa: anreﬁpa H HAYaJIa MATEMATHYE€CKOIo aHaJin3a, recoMeTpusl.

Ba3osblii yposens 10 ki1ace

Ne Tema paznena Komnuectso
4acoB
1 [ToBTOpenue (anredpa 7-9 kmaccon) 10
2 BBenenue B crepeoMeTpHI0. aKCHOMBI 4
3 [MapannenbHOCTh NPSMBIX B TUIOCKOCTEH 17
4 JlenuMOoCTh YHcen 3
5 MHuorousnensl. AnreOpanueckue ypaBHEHUs 13
6 [lepneHIMKYISIPHOCTD NPSMBIX U INIOCKOCTEMN 17
7 CrerneHs ¢ JeMCTBUTEIBLHBIM ITIOKa3aTeIeM 11
8 CrenenHast GyHKITUS 11
9 MHororpaHHuKH 17
10 | IlokasarenbHast PyHKIIHS 11
11 | BekTopsl B IpOCTpaHCTBE 7
12 | Jlorapudmuyeckas QyHKIms 12
13 | Tpuronomerpuueckue GopmyIbI 12
14 | TpuroHoMmeTpuueCKHe ypaBHECHUS 13
15 | IloBTOpeHue Kypca 12
W3 HUX KOHTPOJIBHBIE PAOOTHI 14
Bcero 170

MaremaTuka: anreﬁpa H HAYaJIa MAaTEMAaTH4Y€CKOro aHa/in3a, recoMeTpus.

Basosblii yposens 11 kiacc

KonunuecTBo
Tema paznena
4acoB
[ToBTOpenue anreOpsl U Hayan aHanuza 3a kype 10 kiacca 16
Tpuronomerpuueckue GhyHkimu (areebpa) 12
Bexkropsl B mpoctpaHcTBe (ceomempust) 6
ITpousBoaHas 1 €€ TeOMETPHUCCKUil CMbICT (aeebpa) 16
Merto1 KOOpAWHAT B TPOCTPAHCTBE. J[BrkeHue (ceomempuist) 14
[TpumeHeHke POU3BOIHON K HCCIeI0BaHUIO DyHKIHI (areebpa) 18
Lunuuap, kouyc, map (eeomempusi) 16
ITepBooOpasnas u unTerpan (azeepa) 14
OO0BEMBI TEN (2comempust) 14
Kombunatopuka (areebpa) 10
DJIeMEHTBI TEOPUU BEPOSITHOCTEH (aeebpa) 12
[ToBTOpEHUE Kypca anreOpbl ¥ Haual MAaTEMaTHYECKOTO aHAIN3a, 29
reomerpu 3a 10 — 11 xinaccer
Bcero wacos (5 4. B Hexemnmto u3 pacuéra 34 yueOHBIX HENIEIH ) 170
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