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1. llosicHuTEILHAS 3aIHCKA

PabGouast mporpamma yueOHOro mnpeamera «MaremMaruka: anrebpa W Hayajga aHalu3a,
reoMeTpus» 0a30BbIi ypoBeHb s ywammuxcs 10-11 kigaccoB cocTaBiieHa B COOTBETCTBHH C
TpeboBanusiMu DeepaibHOrO0 TOCYIAPCTBEHHOIO 00pa30BaTEIbLHOIO CTaHIApTa CPEAHEro o0Lero
o0Opa3oBaHMs, YTBEPKICHHOIO MpHKa30oM MHUHHCTEPCTBAa 00pa3oBaHus W Hayku Poccuiickoii
Oenepannn (ot 17 mas 2012 r. N 413) (¢ W3MEHEHHMSIMH W JOTOJHEHUSIMH), C y4eTom
MIPUMEPHON OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBI cpenHero oomero obpa3zoBanus (omodpeHa
pemeHueM (denepansbHOro y4eOHO-METOJUYECKOTO OOBEIMHEHHS TI0 00IeMy O0O0pa30BaHUIO,
npotokoi ot 28.06.2016 1. Ne2/16-3

B coorBeTcTBHU ¢ npuHsATOl KoHlenuueii pa3BUTHSI MAaTeMATHYeCKOr0 00pa3oBaHus B
Poccuiickoii ®egepanun, MmareMaTuieckoe 00pa3oBaHUE PEIIAET, B YACTHOCTH, CIEIYIOIIHNE
KJIFOUEBBIC 3a/1a4U:

—  «IpeAOoCTaBIATh  KaXIOMYy  oOyyaroumiemMycs  BO3MOXKHOCTb — JIOCTHXKEHUSI  YPOBHSA
MaTEeMaTHYECKUX 3HAaHUH, HEOOXOAMMOTO IS JATbHEHIIICH YCTICITHOM KU3HU B OOIIIECTBEY;

— «obecrneuynBaTh HEOOXOIMMOE CTpaHE YUCIO BBITYCKHUKOB, MaTeMaTH4yecKas IOATOTOBKa
KOTOPBIX JIOCTaTOYHA JJIsi MPOJOJDKEHHS O0Opa3oBaHUS B PA3IMYHBIX HAMPABJICHUAX U JUIS
MPAKTUYECKON JIeATEIbHOCTH, BKIIIOUas MPENoIaBaHue MaTeMaTHKU, MaTeMaTHYECKHe UCCIICIOBAHMS,
paboty B chepe HHPOPMAITMOHHBIX TEXHOJIOTHIA U JIP.»;

— «B OCHOBHOM oOOIIeM U cpeiHeM o0meM o00pa30BaHUM HEOOXOAUMO MPEAyCMOTPETh
MOJTOTOBKY OOYYAIOMIMXCS B COOTBETCTBHUU C WX 3ampocaMH K YpPOBHIO TOATOTOBKH B cdepe
MaTEMaTHYeCKOro 00pa3oBaHUs».

enu ocBoeHust mporpaMmbl 6a30BOTr0 YPOBHS — 00ecrieueHrne BO3MOKHOCTH UCIIOJIb30BAHUS
MaTEeMaTHYECKUX 3HAHUI U YMEHHI B MOBCEIHEBHON KU3HU U BO3MOXKHOCTHU YCIIEITHOTO
MIPOJIOJKEHHS] 00pa30BaHUs 110 CIEIUATBLHOCTSIM, HE CBSI3aHHBIM C TPUKJIAIHBIM UCTIOJIb30BAHHEM
MaTeMaTHKU. BHYTpH 3TOr0 YpOBHS BBIACISIOTCS BE PA3IMYHbIC IPOTPAMMBL: KOMHEHCUPYIOUas
0azoean M ocHo6Han 6azoea.

IIporpamma no marematnke Ha 6230BOM yYPOBHe IIpeIHA3HAUCHA ISl 00yUYaIOLTUXCS
CPEIIHE IIKOJIbI, HE UCIIBITHIBABIINX CEPhE3HBIX 3aTPYIHECHHUMN HA MPEIbIIYIIIEM YPOBHE 00yUCHUSI.

OOyuaromuecs, ocylIecTBIsAONE 0O0yuyeHHEe Ha 6a30BOM YPOBHE, TOJKHBI OCBOUTH 00IIIKe
MaTeMaTUYeCKHe YMEHHUsI, HEOOXOIMMBIE JIJIs )KU3HU B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHHU
MOJIy4al0T BO3MOXKHOCTh U3YYUTh MPEIMET IIIyOKe, C TeM, YTOOBI B AalbHEHIIIEM MTPU
HEO0OXOMMOCTH M3y4aTh MaTeMaTUKY JIJIsl TPO(ECCHOHAIBHOTO PUMEHEHUS.

IInanupyemble pe3yJbTaThl H3y4eHHs] Y4eOHOI0 peaMeTa

JInyHOCTHBIE pe3yJIbTaThI:

— OpueHTalMs OOyyaroIIMXCsl Ha PpEealIH3aldi0 TO3UTUBHBIX JKU3HEHHBIX MEPCHEKTHB,
MHUIUATUBHOCTh, KPEaTUBHOCTh, TOTOBHOCTb U CHOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEIENIECHHUIO,
CMOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH >KU3HEHHBIE IIJIaHBbI;

— TOTOBHOCTh U CHOCOOHOCTh OOydarolmuxcs K CaMOpa3BUTHUIO M CaMOBOCIIUTAaHUIO B
COOTBETCTBHUH C OOIIEYETIOBEYECKUMH LIEHHOCTSIMM U UJI€alaMU TPa’KAaHCKOTO OOIIECTBA;

— HPaBCTBEHHOE CO3HAHME U IOBE/IECHHE Ha OCHOBE YCBOEHHS OOIEYEIOBEUYECKUX IEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U IMOBEJIEHUS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTU U CHOCOOHOCTU BECTH
IUaJor C JPYTMMHU JIIOJbMHU, JOCTHraTh B HEM B3aUMOIIOHMMAaHMs, HAXOAWTh OOLIMe UeNu U
COTPYIHHUYATH JUISl UX TOCTHIKEHUS;

— TpUHATHE TYMaHMCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBAKUTEJIBbHOE U J0OpOKeIaTesbHOE
OTHOIIIEHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PEHHUIO;

—  pa3BUTHE KOMIIETEHIUI COTPYIHHUYECTBA CO CBEPCTHUKAMH, NEThbMHU MIIQJIIEro BO3pAaCTa,
B3pOCIIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe0BaTeNbCKOM, TPOSKTHON 1
JPYTUX BUAAX AESTEIbHOCTH.

—  MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAYYHO-TEXHMYECKOMY TBOPYECTBY, BIAJEHHE NOCTOBEPHOW MH(popManuen o



MEPEIOBBIX JAOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW HAyKH, 3aHMHTEPECOBAHHOCTH B
HAYYHBIX 3HaHUSAX 00 YCTpoiicTBE MHpa U OOIIECTBa,

—  TOTOBHOCTH M CTIIOCOOHOCTHh K 00pa30BaHMIO, B TOM YHCJIE CAaMOOOPa30BaHHUIO, HA MPOTSKECHUN
BCEH KHM3HH, CO3HATEIBHOE OTHOLICHHE K HEMPEPhIBHOMY OOpPa30BaHHIO KaK YCJIOBUIO YCHEITHOW
npodeccnoHanbHOM U 0OLIECTBEHHON AESITENbHOCTH;

—  OCO3HaHHBIN BEIOOp Oyaymied mpodeccuu Kak MyTh W CIOCO0 pealn3aiud COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

—  TOTOBHOCTbH O0YYaIOLINXCS K TPYIOBOU MPOPECCHOHATIHLHOM AEATEIIEHOCTH KaK K BO3MOYKHOCTH
y4acTus B PELICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAMOHAIBHBIX TPOOIIEM;

—  TOTPEOHOCTh TPYAUTHCS, YBaXEHHE K TPYAy U JIOIAM TPYyAa, TPYAOBBIM TOCTHKEHUSM,
TO0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pPa3HBIM BHAAM TPYIOBOU
NeSITeNIbHOCTH;

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

—  (u3nueckoe, 3MOIMOHAIBEHO-TICHXOJOTHYECKOE, COIMAIbHOE Oaromnoiydyne oOyJarouuxcs B
KHU3HU 00pa3oBaTeNbHOM OpraHu3alyy, OLIYIIEHHWE AETbMU O€30HMacHOCTH M IICHXOJIOTUYECKOTO
KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.

MertanpeameTHble pe3yJibTAThI
MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI OCHOBHON 00pa30BaTeIbHON MPOTrPaMMBI MPeACTaBIEHbI
TpeMsl TPyNIIaMH YHUBEPCAJIbHBIX y4eOHbIX AeiicTBuil (YY/):

PeryasiTuBHbIe YHUBepcaJibHbIe yueOHbIe 1eiicTBUSA
BbhinyCcKHUK HAy4YUTCSH:

—  CaMOCTOSITENILHO OIpPEAeNATh IENH, 33aJaBaTh MapaMeTpbl U KPUTEPUU, N0 KOTOPHIM MOKHO
OTPEIETUTh, YTO 1EJIb TIOCTUTHYTA;

—  OILICHMBAaTh BO3MOJKHBIE IOCIEJICTBUS JOCTHXKEHUS IIOCTABICHHOW IIeM B JEATEIbHOCTH,
COOCTBEHHOM HW3HU WM JKU3HU OKPYKAIOIIUX JIFOJICH, OCHOBBIBASACh HA COOOPAKCHUSX JTUKH U
MopaJu;

— CcTaBUTh W (HOpPMYIHpPOBATH COOCTBEHHBIC 3a/la4ydl B OOpa30BaTCIIBHON ICATCILHOCTH W
KU3HEHHBIX CUTYaIlUsX;

—  OLIEHUBATh PECYpPCHI, B TOM YHUCJIE BPEMs M JIPyrue HeMaTepuaabHbIE PEeCypchl, HEOOXOIUMbIE
JUTSL TOCTUKEHUS TOCTaBICHHOM LIeJH;

— BBIOMpaTh TMyTh JOCTIDKCHMSI IIeJIM, TIUIAHUPOBATh PEIICHHE TIOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepHUAJIbHbIE U HEMaTepUaIbHbIE 3aTPATHI,

—  OpraHm3oBbIBaTh A((PEKTUBHBIA TMOUCK PECYypCcOB, HEOOXOAMUMBIX IS  JIOCTHKEHUS
MIOCTaBJIECHHOM 11eH;

—  COIOCTAaBJISATH MOJYYEHHBIN pe3ynbTar AESITEIbHOCTH C IOCTABJICHHON 3apaHee LEeblo.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe el CTBUSA
BbinmycKHUK Hay4HnTCS:

— HUCKaTh W HAXOAWTh OOOOIIEHHBbIE CIIOCOOBI pEIIeHHs 3ahad, B TOM 4YHCIE, OCYIIECTBISThH
pa3BepHyTbIi WH(GOPMAIMOHHBI MMOMCK W CTAaBUTh HA €ro OCHOBE HOBbIEe (y4eOHbIE W
MI03HABaTENbHbIE) 33/1a4U;

—  KPUTUYECKHU OLIEHUBATh U MHTEPIPETHUPOBATh HHPOPMALIMIO C PA3HBIX MO3ULIMH, paclo3HaBaTh
1 (UKCUPOBATh MPOTUBOPEYUS B MHHOPMAITMOHHBIX HCTOUHUKAX;

— HUCIOJB30BaTh  PpA3IUYHBIE MOJEIBHO-CXEMATHMUECKHE CpEACTBA Uil  IPEJCTaBICHUS
CYLIECTBEHHBIX CBA3€H M OTHOLIEHMI, a Take MPOTHUBOPEYMi, BBIIBIECHHBIX B MH(POPMAIIMOHHBIX
HCTOYHUKAX;

— HaxXOJWTh M TPHUBOJUTH KPUTHYECKHE AapryMEHThl B OTHOILIEHUM JACUCTBUH U CYXKICHHM
JPYroro; CIIOKOWHO M Pa3yMHO OTHOCHUTBHCS K KPUTHUECKUM 3aMEUaHUsIM B OTHOIIEHUH COOCTBEHHOIO
CYXJIEHHMsI, pacCMaTPUBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOAMTH 3a pPaMKHU Y4eOHOro IpeIMeTa M OCYLIECTBISATH I€JIEHANPABICHHBIA TOMCK
BO3MOKHOCTEH [UI IIHUPOKOTO MEPEHOCA CPEACTB U CIIOCOOO0B AEHCTBUS;



—  BBICTpauBaTh MHIMBUAYAIbHYIO 0Opa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAs OTPaHUUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNS;
—  MEHATh U yJEP>KUBATh Pa3HbIC NO3ULMHU B I03HABATEIIBHON IEATEIBHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe JeilcCTBUS
BorinycKkHUK HAy4YUTCH:

—  OCYIIECTBIISITH JENOBYI0O KOMMYHHKAIMIO, KAK CO CBEPCTHHKAMHU, TaK U CO B3POCIHBIMU (Kak
BHYTpPHU 00pa30BaTEIbHON OpraHU3alliy, TaK U 3a €€ MpeesiaMu ), TOJ0NpaTh MaPTHEPOB IS JIEIOBOM
KOMMYHHMKAIIUM HCXOJll M3 COOOpaKeHHH pe3yJIbTaTUBHOCTU B3aWMOJEUCTBUSA, a HE JIMYHBIX
CHMIIaTHI;

—  TIPH OCYIIECTBJICHHUH TPYMIIOBON pabOThI OBITh KaK PYKOBOJIUTENIEM, TaK U WICHOM KOMaH/bI B
pa3HbIX poJsiX (reHepaTtop uaeH, KPUTUK, UCIIOTHUTEIb, BEICTYAIOIINMA, SKCIIEPT U T.1.);

—  KOODIAWHHPOBATH M BBINOJHITH PAOOTYy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

—  Pa3BEpHYTO, JIOTMYHO U TOYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAaHUEM aJCKBATHBIX
(YCTHBIX ¥ MIMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(MJIMKTOTEHHBIC CUTYAIlUU M MPEAOTBPAIATh KOH(JIUKTHI 10 MUX aKTUBHOU
(a3zbl, BBICTpaNBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIMIO, 30erasi TMYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

IIpeamerHbie pe3yibTarbl. ba3oBblil ypoBeHb

B cootBerctBun ¢ ®I'OC COO, npeamerHsie pe3yibTatsl ocBoeHuss OOII Ha 6a30BOM ypoBHE
MPEACTABICHBI JBYMs Trpynmnamu: «BBITYCKHUK HayuyuTcs — O0a30BBIA YPOBEHBbY», «BBITyCKHHUK
MOJIYYUT BO3MOKHOCTh HAy4UThCS — 0a30BBbIA ypoBeHb». Kak U B OCHOBHOM 00I1ieM oOpa3oBaHUH,
rpynna pe3yjabTaToB «BBIMYCKHMK Hay4YHMTCS» IPEICTaBIsSIET COOOM pe3yibTaTbl, JOCTUKEHHE
KOTOPBIX 00€CIeunBaeTCs YUUTEIEM B OTHOIICHUHU BCEX 00YYArOMIMUXCs, BRIOPABIINX JaHHBIN YPOBEHb
oOyuyenns. ['pynmma  pe3ynbraToB  «BBINYCKHHK  MOJYYHT  BO3MOKHOCTH  HAYYHMTbCS»
o0OecrieunBaeTcs YYHUTENIeM B OTHOIIEHMHM 4YacTH HaumOojee MOTHBUPOBAHHBIX U CIIOCOOHBIX
o0ydJaromuxcs, BBIOpAaBIIMX [TaHHBI ypoBeHb 0oO0ydeHus. [Ipu KoOHTpoje KadecTBa 0Opa3oOBaHUS
rpynna 3aJlaHuii, OPUEHTUPOBAHHBIX HA OLIEHKY JOCTIKEHHUS IUIAHUPYEMBIX Pe3yabTaToB U3 OJIOKa
«BBIYCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTBCS», MOXET BKJIIOUaThCS B MaTepuaibl 0OJioka
«BBITYyCKHUK ~ HaydyuTCs». OTO  TO3BOJMUT  MPEIOCTaBUTh  BO3MOXHOCTH  OOydYaromUMCs
MPOJIEMOHCTPUPOBATH OBJIA/ICHHE KAaY€CTBEHHO WHBIM YPOBHEM JOCTWMIKEHUW M BBISBIATH JUHAMUKY
pocTa YUCIEHHOCTH HanboJiee MOAr0TOBIEHHBIX 00yYarOIIUXCSL.

IIpuHIMNHAIBHBIM OTJIMYHMEM Pe3yJbTATOB 0230BOr0 YPOBHS OT Pe3y/1bTATOB
yri1y0JIeHHOT O YPOBHSA SIBJISIETCS MX 1leJieBasi HANPABJIEHHOCTb.

Pe3ysbTaThl 62a30BOr0 ypOBHSI OPUEHTUPOBAHBI HAa OOIIYI0 (YHKIMOHAIBHYIO TPAMOTHOCTb,
MOJIy4€HUE KOMIIETEHTHOCTE! I TOBCETHEBHOM JKU3HU U OOIIET0 pa3BUTHSL.

JTa rpynmna pe3yJbTaToB NPeaIoJaraer:
— MIOHMMaHUe MPEMETa, KIIFOUYEBBIX BOIPOCOB U OCHOBHBIX COCTABJISIONIUX AIEMEHTOB U3y4aeMoi
peaMeTHOM 001acT, YTO 00ecrednBaeTCs HE 3a CUeT 3ayYMBaHUs OINpEeNICHUH U paBuiL, a
MIOCPEACTBOM MOJIEIHPOBAHUS U IOCTAHOBKHU MPOOJIEMHBIX BOIIPOCOB KYJIBTYPbI, XapaKTEPHbIX IS
JAHHOM MpeaIMeTHOH obnacTu;
— YMEHUE peuiaTb OCHOBHbIE MIPAKTUUECKUE 33[]a4l, XapaKTepHbIE AJIsl UCTIOJIb30BaHUS METOIOB U
MHCTPYMEHTApHsI TaHHOI NpeIMeTHOH 06nacTu;
— OCO3HaHUE PaMOK U3y4aeMoil peAMETHOI 00J1acTH, OTPaHUYEHHOCTH METOI0B U HHCTPYMEHTOB,
TUIHYHBIX CBA3€H ¢ HEKOTOPBIMU JIPYTUMHU OOJIACTSIMH 3HAHUSI.

Ilpeomemmnwie pesynomamut pazoena « BoinyCKHUK noayuum 603mMONCHOCIb HAYYUMBCAY HE
BBIHOCATCA HA UTOTOBYIO aTTECTAINIO, HO ITPHU 3TOM BO3MOXXHOCTDH UX JOCTUIKCHHA JOJIPKHA OBITH
MPEIOCTaBJICHA KAXKIOMY 00ydJaroieMycsl.



IIpenmerHblie pe3yabTaTthl. MaTemMaTHKa: ajredpa U Ha4YajIa MaTeMaTHYeCKOr0 aHAJINU3a, FeOMeTPHUs

Ba3osblii ypoBenb «IIpodieMHo-GpyHKIIMOHAIBHBIE Pe3yJabTAThD)

Ileau ocBoeHus

|. BoINyCKHUK HAYYUTCHA

I11. Boinycknuk noayuum 603moxicHOCIMb HAYUUMBCA

HJ’ISI HUCIIOJBb30BaHUs B HOBCCﬂHeBHOﬁ JKM3HHU U o0ecreyeHus
BO3MOXXHOCTH YCIICIIHOT'O MMPOAOJIKCHUA 06pa3013aH1/1;1 10

,ZZJZ}Z Pa3eumusl Molill1€eHUsl, UCNOIb306AHUA 68 nogceonesHoll
JHCUBHU U 0Decneyenus 603MONCHOCIU ycnewuwHozo

npeamera
pe CIIELUAIBHOCTAM, HE CBA3AHHBIM C IPUKJIAHBIM npooondiceHus 00PA3068aHUs NO CREYUANLHOCIAM, HE
HCIIOIB30BAaHUEM MATEMATHKH CEA3AHHBIM C NPUKIAOHBIM UCROIb308AHUCM MAMEMAMUKY
TpeOoBaHusi K pe3yjbTaTam
Pazpen 111, Botnycknuk noyuum 603moxcnocms Hayuumsca

|. BbIyCKHUK HAYYUTCS

1. DieMeHTBI TEOpUH
MHOKeCTB 1
MaTeMaTH4ecKoi

JIOTUKHU

1
- OHepI/IpOBaTb Ha 0a30BOM YPOBHE IOHATHAMU: KOHCUHOC

MHO’KECTBO, 3JIEMEHT MHOKECTBA, [I0JJMHOKECTBO,
nepecedeHre U 00beAMHEHNE MHOKECTB, UNCIOBbIE
MHOKECTBA HA KOOPJAMHATHOM NPSIMOi1, OTPE30K,
WHTEpBa;

— olepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMHU:
YTBEPKACHHUE, OTPULIAHUE YTBEPKICHUS, AICTUHHBIE U
JIO’KHBIE YTBEPKACHUS, IPUUNHA, CJIEACTBHE, YACTHBII
CiIy4ail 001Iero yTBep:kK/1eHusl, KOHTPIIPUMED;

— HaXOJWTh NepecedeHrne u 00beAUHEHNE ABYX MHOXECTB,
IPEeJCTaBICHHBIX Tpa@UUECKH Ha YUCIOBOM MPSIMOii;

— CTPOHWTH HA YUCJIOBOU MPSAMOM IOJIMHOKECTBO YHCIOBOTO
MHO’KECTBA, 33JJaHHOE MPOCTEUILINMH YCIOBHUSIMY;

— pacno3HaBaTh JIOXKHbBIE YTBEP)K/IEHUS, OLIUOKH B
paccyXJI€HUAX, B TOM YHUCJIE C UCIOJIb30BaHNEM
KOHTPIIPUMEPOB.

B noeceoneenoit scuznu u npu uzyuenuu opyux

—  Onepuposamv’® noHAMusAMU: KOHEUHOE MHOICECBO,
IeMeHM MHOACECmEd, NOOMHOIHCECBO, hepeceyeHue U
00beOuHenUe MHONCECm8, YUCTIO8ble MHOMCECmEa Ha
KOOPOUHAMHOU NPAMOU, OMPe30K, UHMEPBA,
NOLYUHMEPBATL, NPOMENCYMOK C BbIKOJIOMOU MOYKOL,
epaguueckoe npedcmasiienue MHO*CECME HA
KOOPOUHAMHOU NILOCKOCTU,

—  onepuposamsv NOHAMUAMU: YMEEPAHCOeHUe, OMPUYAHUE
VMBEPAHCOCHUSL, UCIUHHBLE U JIOHCHBLE YINBEPHCOCHUS,
npudUHa, creocmeue, Yacmublll ciydatl 0owe2o
VmeepHcOeHUsl, KOHmpnpumep;

—  nposepsamb NPUHAOLEHCHOCb IIEMEHMA MHONCECMEBY,;

—  HaxoO0umv nepeceyenue u 00beOUHeHUe MHONCECME, 8
MoM yucie npedCmasieHHblX 2papuiecky Ha YUCI080l
npAMOU U HA KOOPOUHAMHOU NIOCKOCMU,

—  Nposooums 00KA3AmMenNbHble PACCYHCOeHUs 05
000CHOBAHUSA UCIMUHHOCIU YINBEPHCOEHUI.

B noeceoneenoit scuznu u npu uzyuenuu opyux

npeomemos:

! 311ech 1 masee: pacio3HABATH KOHKPETHBIE IPUMEPH! OOIIHX TIOHSATHIT [0 XapaKTEePHBIM IIPU3HAKAM, BHIIOIHSATH ASHCTBUS B COOTBETCTBHH C ONPEICICHHEM H MPOCTEHIIIME
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPAMHU OOIINE TOHSTHS.
2 o o

31ecs U gasnee; 3HaTh ONpEAETICHHE TOHATHS, YMETh MOSICHATH €r0 CMBICH, YMETh HCIIOJIB30BaTh OHATHE U €T0 CBOWCTBA MIPH MIPOBEACHUH PacCyKICHNUH, PEIICHUH 3a1ad.




npeomemos:

MCII0JIb30BaTh YHCIOBBIE MHOXKECTBA HA KOOPAUHATHON
IIPSIMOM I OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUN;
IIPOBOAMTD JIOTUYECKUE PACCYXKICHUS B CUTYaLUAX
IIOBCEJHEBHOM KU3HU

UCNONB3068AMb YUCLOBbIE MHONCECBA HA KOOPOUHAMHOU
APAMOT U HA KOOPOUHAMHOU NIOCKOCIU 0I5l ONUCAHUSL
PeanbHbIX NPOYECcos U AGNEeHULL,

nPo6OOUMb OOKA3AMENbHbLE PACCYHCOCHUS 8 CUMYAYUSIX
NOBCEOHEBHOU JHCU3HU, NPU PeUeHUlU 3a0a U3 Opyeux
npeomemos

2. Yucaau

BbIPAKCHUSA

OnepupoBaTh Ha 6a30BOM ypOBHE NOHSTUSIMHU: LIE€T0€
YHCII0, IEIUMOCTh Uncel, 0ObIKHOBEHHAs IpOOb,
JECATHYHAS APO0b, pAlIMOHATBHOE YHUCIIO0, TPUOTIKEHHOE
3Ha4YEHHE YUCIIA, YaCTh, 10JIsI, OTHOIICHHUE, TIPOIEHT,
MOBBILICHUE U TOHM)KEHUE HA 3a/laHHOE YUCIIO IIPOLIEHTOB,
MaciTao;

OTIepHpOBATH Ha 0230BOM YPOBHE MOHITHAMU: JIoTapuhM
qrciia, TPUTOHOMETPUYECKasi OKPY>KHOCTb, TpaaycHas
Mepa yria, BeTUYMHA yria, 3alaHHOT0 TOYKOM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCHHYC,
TAQHT€HC U KOTAHT€HC YTJIOB, UMEIOIIUX MPOU3BOIHHYIO
BEJIMYUHY;

BBITMIOJHATH apu(METHUECKIE IEHCTBUS C LIETBIMU U
paMoHATFHBIMU YUCIIAMH,

BBINOJIHATH HECIIOXKHbIE TPE0Opa30BaHUs YHCIOBBIX
BBIpa)KEHUI, COJIepkKAIUX CTETIEHU YUCe, TM00 KOPHU U3
yucen, 1100 JorapudmMbl YUCEIT,

CpaBHUBATh pallMOHAJIBHBIE YUCIIA MEXKAY COOOM;
OIICHUBATh U CPABHUBATH C PALIMOHAIBHBIMU YHCIAMH
3HAYeHHUs LENIbIX CTENeHEN Yncell, KOpHEeH HaTypalbHOU
CTENEHH U3 YHUCEJl, JIOrapu(MOB UHCEN B MIPOCTHIX
CITyJasix;

n300paxkaTh TOUKaMH Ha YHCIOBOW MPSIMOM LIeNIbIE U
paloHaIbHbIE YHCIA,;

M300paxaTh TOYKaAMH Ha YHCIOBOU MPSMOM 1IebIe
CTETIEHU YHuCell, KOPHU HaTypalbHOM CTENEHH U3 YHCel,
jorapu@msl 4uce B MPOCTHIX CIyYasx;

BBITOJIHATH HECIIOKHBIE TPe0Opa30BaHus eNbIX U
JIpOOHO-PAIIMOHATIFHBIX OYKBEHHBIX BHIPAKCHHA;

C80000HO Onepuposams NOHAMUAMIU: Yeloe YUCTO,
0eUMOCmyb yucei, 00bIKHOBEHHASI OPo0b, OeCcAMUYHAs
0pobb, PayUOHATbHOE YUCTO, NPUOIUINCEHHOE 3HAUEHUE
Yucia, 4acmo, 00Jisl, OMHOULeHUE, NPOYEHM, NOBbIUUEHUE U
NOHUJICEHUE HA 3A0AHHOE YUCLO NPOYEHMO8, MACUMAO,
nPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCTMEAMU
oenumocmu,

ONepupoBamb NOHAMUAMU. J102APUPM YUCA,
MPULOHOMEMPUUECKASL OKPYHCHOCMb, PAOUAHHAS U
2paodycHas mepa yanda, eIuyura yeud, 3a0aHH020 MOYKOlL
HA MPUSOHOMEMPUYECKOU OKPYICHOCMU, CUHYC, KOCUHYC,
MAHSEHC U KOMAHZEHC Y2Il08, UMEIOUUX NPOUZBOTILHYIO
BeUYUHY, YUCTA e U T,

BbINOHAMb apumemuueckue 0eticmeust, Couemas
YCmHble U NUCbMEHHble NPUeMbl, NPUMEHS NpU
HeoOX00UMOCmU 8bIYUCTUMENbHBLE YCMPOUCMBA;
HAaxo0umy 3Ha4eHusi KOPHs HAMypaibHOU CMeneHu,
cmenetu ¢ payuoHaIbHbIM NOKA3amenem, 1o2apugma,
UCNONBL3YSL NPU HEOOXOOUMOCIU BbLIYUCTUMENbHBLE
ycmpoucmea;

NoIb306AMbCS OYEHKOU U NPUKUOKOU NPU NPAKIMUYECKUX
pacuemax;

npoB8OOUMb NO U3BECMHBIM OPMYIAM U NPABUIAM
npeobpazoeanuss 6YKEEHHbIX BbIPANCEHUU, BKIIOUAIOUSUX
cmenetu, KOpHU, 102apugmsl 1 MpuecoOHOMempudecKkue
@yuryuu;

HAX0O0UMb 3HAYEHUS YUCLOBbIX U OYKBEHHBIX GbIPANCEHUI,
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BBIPAXKaTh B IPOCTENIINX CIIy4asX U3 PaBEHCTBA OIHY
IIEPEMEHHYIO Yepe3 APYTHUeE;

BBIUNCIIATH B IPOCTHIX CIy4asiX 3HAYEHUS YHUCIOBBIX U
OYKBEHHBIX BBIPAKCHUM, OCYIIECTBIISISI HEOOXOIMBbIe
HOJICTAHOBKH U ITpeoOpa3oBaHus;

n300paxkaTb CXEMaTHUUECKH YroJl, BEIMUNHA KOTOPOIO
BbIpaXKEHA B Irpajycax;

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

B noeceonesnoii scuznu u npu uzyueHuu opyzux yueoHvix
npeomemos:

BBITIOJIHATH BBIYMCIIEHUS IIPU PEILICHUH 3a]1a4
MPaAKTUYECKOTO XapaKTepa;

BBITIOJIHATH IPAKTUYECKUE PACUETHI C UCITOIB30BAHUEM
pH HEOOXOIMMOCTH CITPABOYHBIX MATEPUAIIOB U
BBIYMCIIUTENIbHBIX YCTPOUCTB;

COOTHOCHUTD PE€ajibHbIC BEJIMYMHBI, XapAKTEPUCTUKHU
00BEKTOB OKPYKAIOIIEro MUPA C UX KOHKPETHBIMU
YHUCJIIOBBIMU 3HAYCHUSIMHU;

WCIIOJIb30BaTh METO/AbI OKPYTJICHUS, TPUOIMKEHUS U
MPUKUIKHA P PEIICHUN TPAKTHYECKUX 3a/1a4
MMOBCEIHEBHOM KU3HU

ocyujecmenss Heooxooumvle NOOCMAHOBKU U
npeobpazoeanus,;

u300pasxcams cxemamuyecKu Y20, GeIUUUHA KOMopo2o
8bIpAdICEHA 6 2padycax Ui paouanax;,

UCNONb308AMb NPU PEUEeHUU 3A0ay MaOIUYHble 3HAYeHUs
MPUSOHOMEMPUUECKUX DYHKYULL YeNI08;

BbINOIHAMb NEPeo0 BeIUYUHBL Y2d U3 PAOUAHHOL Mepbl 8
2paodycHy0 u 0OpamHo.

B noeceonesnoii scuznu u npu uzyueHuu opyzux yueoHvx
npeomemos:

BLINOJIHAMb OCUCEUS C YUCTOBLIMU OAHHLIMU NPU
peuteruy 3a0a4 NPAKmMu4ecKo2o Xxapakmepa u 3a0a4 u3
PA3IUUHbIX 0O1acmell 3HAHUL, UCNOIb3YS NPU
HeobX00UMOCMU CNPABOYHbLE MAMEPUAIIbL U
BLIYUCTUMENbHBLE YCMPOUCTMEA,

OYEeHUBAMb, CPABHUBANMb U UCHOLb308ANMb NPU PEeULeHUU
NPAKMUYECKUX 3a0ay YUCT0BbLE 3HAUCHUSL PEANbHbIX
BENIUYUH, KOHKPEMHble YUCTI08ble XAPAKMEPUCMUKU
00bEKMO8 OKPYACAIOUe20 MUpa

3. YpaBHeHus n

HepaBEeHCTBa

Pemate nuHeliHbIE ypaBHEHNS U HEPABEHCTBA,
KBaJpaTHbIC YPAaBHECHUS,;

log a

(bx + ¢) = d u mpocTeiiue HepaBeHcTBa BHaa 10g 4 X < d;

pemaTh Jorapu(pMUYECKUe YpaBHEHHUS BUIA

pelaTh noKasaTesbHbIe ypaBHenns, suaa a = d (rae
d MOXHO MPEICTaBUTh B BUJIC CTETIEHH C OCHOBAHUEM &)
npocTeiimue HepaBeHcTBa BUaa a' < d  (rae d MoxHO
IPEJICTABUTH B BUJIE CTENIEHN C OCHOBAHHEM a);.

MPUBOJUTH HECKOJIBLKO MPUMEPOB KOPHEH MpocTeiiero

Pewamv payuonanvuvie, nokazamenvrvle u
Jloeapugpmuyeckue ypagHeHus u HepageHcmad,
npocmetiuiue UppayuUoOHaIbHble U MPUOHOMEMmpUuecKue
VPasHeHUs, HePABEHCBA U UX CUCTNEMbL,

UCNONb3068aMb MEMOObl PeuleHUsl YPAGHEHUIL. NPUGeOeHUe
K 8UOY «NPOU3BEOeHIUe PABHO HYTIO» UIU «4ACIHOE PAGHO
HYJII0Y, 3AMEHA NepPeMeHHbIX;

UCNONb306AMb MEMOO UHMEPBALO8 OISl peUleHUs
HepaseHcme;

ucnov308ams epagpuyeckuti Memoo 07 NPUOIUIHCEHHO2O
peweHus: ypasHeHull U HepageHcms;

U300pasicame Ha MPULOHOMEMPULECKOU OKPYIHCHOCIU
MHOMHCECMBO peuleHUl NPOCMeuuux




TPUTOHOMETPHUYECKOTO YPaBHEHHUS BUJIA: Sin X = &, COS X =
a, tgx=a, ctg x = a, rae a — TabIMYHOE 3HAYCHHE

COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON PYHKIIUH.

B noeceonesnoi scuznu u npu uzyuenuu opyzux

npeomemos:

COCTABJIAITh U PELIATh YPABHEHUS U CUCTEMbI YPaBHEHU

IIpU pCHICHUH HCCJIOKHBIX IMPAKTHUYCCKUX 3a1a4

MPUSOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME,

—  GbINOAHAMb OMOOP KOPHell YPAGHEHUL UL peuleHUll
Hepagencme ¢ COOmeemcmeuy ¢ OONOJHUMENbHbIMU
VCA0BUAMU U OCPAHUYEHUSMU.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux yueoHvlx

npeomemos:

—  cocmaenamo u peuiams YpagHeHUs, CUCmeMbl YPAGHEeHUU U
HepaseHCmea npu peulenu 3a0ay Opy2ux y4eOHbix
npeomemos;

—  UCNOb308aMb YPAGHEHUs U HEPABEHCMEBA OJiA
NOCMPOEHUs. U UCCIeO08AHUSL NPOCMEUUIUX
Mamemamuyeckux mooeneti peaibHblX CUmMyayuti Ui
NPUKTIAOHBIX 3a0aY;

—  yMemb UHMEPNPEemuUpo8ams NOJY4eHHbI NPU peuleHun
VPAaBHeHUsl, HePABEHCMBA UL CUCTNEMbL Pe3VIbImam,
OYeHUBamv e20 NPasoonododue 8 KOHmMeKcme 3a0aHHOU
PeanvHol cumyayuu uiu NpUKIaoHoll 3a0ayu

4. DyHKUHU

OmnepupoBath Ha 06a30BOM YPOBHE OHSATHSIMHU:
3aBUCUMOCTb BEJIMUUH, (YHKIIMS, apryMEHT U 3HAUeHUe
(GyHKIMH, 00J1aCTh ONPEEIeHHs] U MHOXKECTBO 3HAUEHUI
¢byHKLMY, rpaduK 3aBUCUMOCTH, TpaduK GYHKINHU, HYJIU
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, BO3pAacTaHNE
Ha YUCJIOBOM NPOMEXKYTKE, YObIBAaHHE Ha YUCIOBOM
IPOMEXYTKE, Hauboblliee 1 HAUMEHbIIIee 3HaUeHUE
(GYHKLIMU Ha YMCIOBOM MPOMEXKYTKE, EPUOINYECcKas
GyHKIMS, IEPUOT;

OIepHpoBaTh Ha 6230BOM YPOBHE MOHATUAMU: IpsMasi U
oOpaTHas MPONOPIUOHAIBHOCTb JIMHEHHAs,
KBaJIpaTHyHasi, JiorapupmMudeckas 1 nokasareabHas
(byHKLIUU, TPUTOHOMETpUYECKUE (PYHKITHH;

pacro3HaBaTh rpauKy 3JI€MEHTapHBIX QYHKIIHI: IPAMOii
1 00paTHOM MPOMOPIMOHATBEHOCTH, JIMHEWHOH,
KBaJPaTHYHOM, JIorapu(PMUUIECcKO 1 MoKa3zaTeIbHON
(GyHKIMHI, TPUTOHOMETPUUECKHUX (YHKIIHIA;

COOTHOCHTD I'paMKH 3JIeMEHTApHBIX (QYHKIUI: PSIMOK U

—  Onepuposamov NOHAMUAMU: 3A6UCUMOCTb GEUYUH,
@yHKyus, apeymenm u 3HavyeHue QyHKyuu, ooacme
onpeoeneHUs U MHOMCeCma0 3Ha4eHull YyHKyuu, epapux
3agucumocmu, 2pagux GyHKyuu, Hyau QyHKyu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, 803PACMAHUe Ha
YUCTI0BOM NPOMEICYMKe, YObIAHUE HA YUCTOBOM
npomedxcymke, Haubovbuiee U HaumMeHbllee 3HAYeHUe
@QYHKYUU HA YUCTOBOM NPOMENCYMEKE, NEPUOOULECKAS]
@dyHKYUs, nepuoo, YemHas u HeuemHas YYHKYuu,

—  onepuposame NOHSAMUIMU. NPAMAsL U 0OPAMHAs
NPONOPYUOHATLHOCIb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuyeckas u nokazamenbHas QYHKYuU,
mpuzoHomempuieckue QyHKYuu,

— onpedensimv 3HaAUeHUe GYHKYUU N0 3HAYEHUIO apeyMeHmd
NpU PasiuyHuIX CHOCoOAxX 3a0anus yHKYuu,

—  cmpoumbs 2pagpuKy U3y4eHHbIX QYHKYUL,

— onucwvleams no 2paguxy u 6 NPOCMeUuuux CIy4asx no
dopmyne nogedenue u c6olUcmaa yHKYuil, HaxoO0Ums no




00paTHOM POMOPIIMOHATEHOCTH, JINHEHHOH,
KBaJPaTHYHOM, JIOTapu(PMUIECKON 1 MMOKa3aTeIbHON
GYHKIMHA, TPUTOHOMETPUYECKUX QYHKIHN ¢ HopMyIaMu,
KOTOPBIMH OHH 33JIaHbl;

— HaxOJHUTh MO TpaduKy NpUOIMHKEHHO 3HAYCHHS () YHKIIUH
B 33JJaHHBIX TOYKaX;

—  OmpeAensATh 1o rpaduky cBoiicTBa GyHKIMHU (HYIH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHbIIINE 3HAYCHUS U
T.IL.);

— CTPOWTH 3CKU3 rpaduka GyHKINH, YIOBICTBOPSIOLIECH
MpUBEICHHOMY HAabOpy yCIOBHM (TPOMEKYTKH
BO3pacTanus / yObIBaHUS, 3HaYCHNE (PYHKINHU B 3alaHHON
TOYKE, TOUYKH YKCTPEMYMOB U T.]1.).

B noeceonesnoii ycuznu u npu usyuenuu opyux

npeomemos:

—  ONpeAensTh 10 rpaukaM CBONCTBA pealibHBIX MIPOLECCOB
U 3aBUCUMOCTEH (HauOoIbLINe U HAUMEHbILINE 3HAUYCHHUS,
IIPOMEXKYTKH BO3pACTaHUsI U yObIBAaHUS, IPOMEKYTKU
3HAKOMOCTOSIHCTBA U T.I1.);

— HWHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYECKOM CUTYyaIUU

epaguxy yHkyuu HauborbUUe U HaUMeHbUUe 3HAYEHUS,
cmpoums dCKu3 epagura QyHkyuu, yoosiemsoparowei
NpuUBeOeHHOMY HAOOPY YCA08ULL (NPOMENCYMKU
803pacmarusl/yovieanus, 3Haverue QYHKyuu 6 3a0aHHOl
mouKe, MOUYKU IKCMPEMYMO8, ACUMNIMOMbL, HYIU PYHKYUU
um.o.);

— pewiambv ypasHeHus, npocmenuiue cCucmemsl ypagHeHull,

UCNONBL3YSA CEOUCMBA PYHKYUU U UX 2PAPUKOS.

B noeceoneenoit ycuznu u npu uzyueHuu opy2ux y4eoHvix
npeomemos:

onpeoensams no epapuKam u UCNOIb308aMb OJisl PeUleHUs
NPUKTIAOHBIX 3A0aY CBOUCMEA PEANbHBIX NPOYECCO8 U
3asucumocmell (HauboIvLUIUE U HAUMEHbUIUE 3HAYEHUS,
NPOMEINCYMKU 803PACMAHUS U YObIEAHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNIMONMbL, NEPUOO
umnmn.);

UHMEPNPemupo8ams C6OUCMEA 8 KOHMeKCme KOHKPemHOU
NPAKMU4ecKol Cumyayuu,

onpeodensams no epapuram npocmeliuiue XapaKmepucmuru
NEPUOOUUECKUX NPOYECCO8 8 OUOL02UU, IKOHOMUKE,
MY3bIKe, paouocessu u op. (Aamnaumyoa, nepuoo u m.n.)

5. DJIeMeHThI
MaTEeMaTH4Y€eCKOro

aHaJ/JIMu3a

— OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHSIMHU:
IPOM3BOHAS PYHKIIMH B TOUKE, KacaTelbHas K rpaguky
(byHKLUYU, TPOU3BOAHAS QYHKLIUY;

— OlpenensaTh 3HaU€HHUE IPOU3BOJHON (QPYHKIIUU B TOUKE IO
N300paXEHUIO KacaTelbHOM K TpauKy, IPOBEIEHHON B
9TOM TOUYKE;

— peuiatb HECJOXKHBIE 3a]Ja4 Ha IPUMEHEHUE CBSA3H MEXIY
IPOMEKYTKaMU MOHOTOHHOCTH M TOUKaMH 3KCTpEMyMa
(GyHKLUH, C OTHON CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMH MPOU3BOAHOM 3TON (PYHKIIMU
— C IpYrou.

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

Onepuposams NOHAMUAMU: NPOU3BOOHASL PYHKYUU 8
mouke, KacamenbHas K epagpuxy QyHKyuu, npou3sooHas.
@yuryuu;

BbIUUCTIAMb NPOUIBOOHYIO 0OHOUNICHA, MHO2OULEHA,
K8aOpamuo2o KOpHs, NPOU3BOOHYIO CYMMblL PYHKYULL,
BbIUUCTIAMD NPOU3BOOHDLE DNEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYU, UCNONb3YA CNPABOYUHbIE MATNEPUATbL,
uccne008ams 8 NPOCMeEUWUX CIy4asx QyHKyuu na
MOHOMOHHOCHb, HAX00UMb HAUDOIbUUE U HAUMEHbUIUE
3HaAYeHUs: YYHKYULl, Cmpoums paguku MHO2OUIEHO8 U




npeomemos:

— TOJB3YICh rpadikaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBIILICHUS, YBETUUCHUS U T.11.) WU
CKOPOCTH YObIBaHUs (TIaIeHUs, CHIDKCHHUS, YMEHBIICHUS U
T.I1.) BEJIMYKH B pEaIbHBIX MPOIIECCAX;

— COOTHOCHUTH IpaduKu peajbHbIX MPOIIECCOB U
3aBHCUMOCTEH ¢ X ONMUCAHUSIMH, BKIIOYAIOIIUMU
XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUS (OBICTPBIN POCT,
IJIABHOE OHMKEHUE U T.11.);

—  HCIOJB30BaTh rPaPUKH pearbHBIX MPOIECCOB IS
pelIeHus: HeCJIOXKHBIX MPUKIIATHBIX 33/1a4, B TOM YHCIIe
omnpezenss no rpaduky CKOpocTs X0Aa mpoiiecca

npocmeuuux payuoHAIbHuIX QYHKYULL C UCNOTIb308AHUEM
annapama mMamemamuyeckKo20 aHau3a.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoHvlx

npeomemos:

—  pewams NpUKIaoHbvle 3a0a4u U3 ouosocuU, QuUKU,
XUMUU, IKOHOMUKU U OpYeUX NPeOMemos, C8A3AHHbIE C
uccie0o8anuem XapaKkmepucmux peaibHulx NPoYeccos,
HaxooicoeHuem HauboIbuux U HAUMEHbUUX 3HAYEHUL,
CKOpOCMU U YCKOPEHUsL U m.N.,

—  UHmMEpPnpemupo8ams NOLYUEHHbLE Pe3Vibmambl

6. CratucTuka u
Teopusi
BEPOATHOCTEH,
JIOTHMKA U

KOMOHMHATOpHKA

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMHU
OIUCaTEIbHBIMU XapaKTePUCTHKAMH YHCIOBOTO Habopa:
cpeaHee apupMeTHIECKOe, MeJMaHa, HanOoJblee U
HauMEHbIIIEe 3HAYCHUS;

— omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHSAMM: 4YacTOTa U
BEPOSATHOCTb COOBITHS, CITy4allHbIN BHIOOD, OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

—  BBIYUCJIATH BEPOSITHOCTH COOBITUI Ha OCHOBE MOJICUETA
qKCIla UICXOM0B.

B nosceonesnoit scusnu u npu usyuenuu opyzux

npeomemos:

— OLIEHUBATh ¥ CPAaBHUBATH B IIPOCTHIX CIIydasx
BEPOSATHOCTH COOBITHI B pealibHOM JKU3HH;

— 4YNTaTh, CONOCTABIAThH, CPABHUBATh, HHTEPIIPETUPOBATH B

IMMPOCTHIX CiIydasdX pCaJIbHBIC JaHHBIC, IPCACTABIICHHLIC B

—  Umems npedcmasnenue 0 OUCKPEMHbIX U HENPEPLIBHBIX
CILYYAUHBIX BEIUYUHAX U PACNPEOeIeHUSIX, O
He3a8UCUMOCMU CTYYAUHBIX 8EIUYUH,

—  UMemb npedcmasieHue 0 MamemMamuyeckom OHCUOaAHUU U
oucnepcuu CyyaiuHvlx GeIUdUH;

—  uUMemb npedcmasieHue 0 HOPpMAaIbHOM pacnpeoesieHuu u
npuMepax HOpMAIbHO PACNPEOeNeHHbIX CIYYAUHbIX
BENIUYUH,

—  NOHUMAMb CYMb 3aKOHA OOILUUUX YUCeN U 8bIOOPOUHO20
Memooa usmepeHus eposImHOCmell;

—  umembv npedcmasieHue 00 YCI08HOU BePOSIMHOCMU U O
NOJHOU 8EPOAMHOCIU, NPUMEHAMb UX 8 peuleHUU 3a0al,;

—  uMemsb npedCmasieHue 0 BaMCHbIX YaACMHbIX GUOAX
pacnpeoeneHull U NPUMeHAMb UX 8 peuleHul 3a0a4;

—  uMemb npeocmasienue 0 KOppersyuu cay4aunblx 6eTUyuH,
0 IUHEUHOU pecpeccul.

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

npeomemos:

—  6blYUCTIAMb UIU OYEHUBANb 6E€POANTHOCMU cobbvimuii 8
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BUJIE TaOJIHII, AHArpaMm, TpauKoB

PEanbHOU HCUSHU,

—  8blOUpamv NOOX00sUUe Memoobl NPEOCMABIeHUsL U
00pabomxu OaHHBIX,

—  YyMemb peuams HeClodCHble 3a0ayu Ha NPUMEeHeHUe
3aKOHA OONLWUX YUCET 8 COYUOTO2ULU, CMPAXOBAHUL,
30pasooxpanenuu, obecneyeHuu 6e30nacHOCMU HaceleHUs
8 UPE3BLIUAUHBIX CUMYAYUSX

7. TekcTOBBIE 3a1a4YH

Pemath Hec10XHbIE TEKCTOBBIE 33]]a4l PA3HBIX THUIIOB;
aHAIM3UPOBATH YCIOBUE 33/1a4M, IPH HEOOXOIUMOCTH
CTPOUTH JIJISl €€ PEIICHUS MAaTEMaTUYECKYIO MOJIEb;
MOHMMATh U UCTOJIb30BaTh JIJISl PEHICHUS 3a/1a4H
uH(pOpMaIIKIO, TPEJICTABICHHYIO B BUE TEKCTOBOI U
CHMBOJILHOM 3aIlUCH, CXEM, TaOIUIl, AUarpaMM, rpaduKosB,
PHUCYHKOB;

JIeIICTBOBATH 110 AJITOPUTMY, COAEPHKAILIEMYCS B YCIOBUU
3a/1a4i;

UCIIOJIb30BAaTh JIOTHUECKUE PACCYKICHUS TIPU PEIICHUU
3a/1a4u;

paboTaTh C U30BITOYHBIMU YCIOBUSIMH, BHIOMpAs U3 BCel
uH(popmanuu, JaHHbBIE, HEOOXOIUMBIE JIJISl PEIICHUS
3a/1a4u;

OCYIIECTBIISATh HECIIOKHBIIN epedop BO3MOXKHBIX
petieHui, BbIOUpas U3 HUX ONTUMAIBHOE 110 KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM B YCIIOBHH,

aHAJIM3UPOBATH U UHTEPIPETUPOBATH MOTYICHHBIC
pelieHus: B KOHTEKCTE yCIOBHUS 3a/1a4, BEIOMPATH
pelIeHus], HE MPOTUBOPEYAINE KOHTEKCTY;

pelaTh 3a7ja4i Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT,
MOE3/10K U T.IL.;

peliaTh HECIOXKHbIE 331a4H, CBSI3aHHBIE C JOJIEBBIM
Y49acTHEM BO BJIAJICHUH (PUPMOU, IPEATNPUITHEM,
HEJBUKUMOCTBIO;

pemaTh 3a7a4i Ha MPOCTHIC MTPOIICHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) U Ha BBIYHMCIICHUE CIIOKHBIX MIPOIIEHTOB B

—  Pewamyv 3a0auu pasuvix munos, 8 mom uucie 3a0auu
NOBLIUEHHOU MPYOHOCMU,

—  8bIOUPAMb ONMUMATLHBIL MEMOO peueHus 3a0a4u,
paccmampusas pasiuiHvle Memoobl,

—  cmpoumsv MOOeb peueHus 3a0adu, nPo8ooUNs
doKazamesnibHvle PaACCyHCOCHUS,

—  pewams 3a0auu, mpedyrowue nepebopa 8apuanmos,
npoepKuU yCI08Ul, 8b100pPA ONMUMATLHO20 Pe3YIbmama,

—  aHaIU3UpOBAMb U UHMEPNPEMUPOBAMb Pe3yIbMambl 6
KOHmMeKcme YClo8Us 3a0ayu, 8blOUpams peuenus, He
npomueopedaujue KOHMeKCcmy;,

—  nepesooumv npu peulenuu 3a0avu UHGOpMayuio Uz 00HOU
Gopmbl 6 Opyeyio, UCNOIB3YSL NPU HEOOXOOUMOCTU CXEMb,
maobnuybsl, epagpuxu, Ouazpammol;

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

npeomemos:

—  pewams npakmuieckue 3a0aqu u 3a0avu u3 opyeux

npeomemos
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pa3IMYHBIX CXEMaX BKJIAJ0B, KPDEIUTOB U UIIOTEK;
pemarh MpaKTUYeCKHe 3aauu, TpeOyromue
MCII0JIb30BaHUsl OTPULIATEIBHBIX YHCEN: HA ONPEEIICHNE
TEMIIepaTyphl, Ha ONPEACIICHHUE MOJI0KEHUSI HA BPEMEHHOU
ocH ([0 HallIel bl U 110CIIE), HAa JBUKEHHUE JEHEKHBIX
cpenacTB (MpUX0.1/pacxor), Ha ONPEACIICHHE
rJ1yOUHBI/BBICOTHI | T.I1.;

MCIIOJIb30BaTh MOHATHE MaclITada Jyist HaXOXKICHUS
PAcCTOSIHUM U JUIMH Ha KapTax, INIAHaX MECTHOCTH,
TUTaHaX TIOMENICHHA, BEIKPOWKAX, MPU paboTe Ha
KOMITBIOTEPE U T.II.

B noeceonesnoii yscuznu u npu uzyuenuu opy2ux

npeomemos:
peuiaTh HECIOXKHBIE MPAKTUYECKUE 3a/1a4, BO3HUKAIOLINE
B CUTYAaIUsX OBCEAHEBHOM KM3HU

8. I'eomeTpus

OnepupoBaTb Ha 0a30BOM ypOBHE IOHATUSAMH: TOUKA,
npsiMasi, IJI0OCKOCTh B IPOCTPAHCTBE, apajuIeIbHOCTh U
NEPIEHIUKYISIPHOCT MPSIMBIX U IJIOCKOCTEH;
pacrio3HaBaTh OCHOBHbBIE BHJIbl MHOTOI'PaHHHUKOB (IIpU3Ma,
NUpaMuJia, MPSIMOYTOJIbHBINA Napajuienenunesn, Kyo);
n300pakaTh U3ydaemble GUTYpBI OT PYKHU U €
IIPUMEHEHHUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
Jienath (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
U3BJIEKaTh WH(OPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBlIeHHYIO Ha YepTekax
U PUCYHKaX;

npuMeHsTh Teopemy [Indaropa nmpu BeruucieHnu
3JIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

HaXOJUTh 0OBEMBI U IIJIONIA/IU TOBEPXHOCTEMN
MPOCTEHIINX MHOTOTPAaHHUKOB C IIPUMEHEHUEM (POpMYIT;
pacrio3HaBaTh OCHOBHBIE BHJIBI TEJ BpaleHUs (KOHYC,
nuIuHAp, cdepa u map);

HaXOJIUTh OOBEMBI U IJIOLIAIU ITOBEPXHOCTEH
IIPOCTEMIINX MHOTOTPAHHUKOB U TEJI BpaIllEHUs C

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCHb 8
npocmpancmee, napanlebHoCms U NePneHOUKVIAPHOCMb
NPAMBIX U NJIOCKOCMEl,

npumensimy O0Jisl peueHuss 3a0ay 2eomempudeckue hakmol,
eciu YCio8usi npuUMeHeHuUs 3a0anbl 8 A6HOU (hopme;
pewams 3a0ayu Ha HaxX0HcOeHue 2e0MempuiecKux
BeUYUH NO 00PAZYAM UTU ATICOPUMMAM;

oenamu (8bIHOCHBIC) NILOCKUE YePMENCU U3 PUCYHKOB
00BeMHBIX pucyp, 8 mom yucie pucosams U0 C8epxy,
CcOOKY, Cmpoumbs ceuenus MHO202PAHHUKOB,

U361eKamsv, UHMEPRPEMUPO8ams U NPeodPaz08bl8ams
ungopmayuro 0 ceomempuyeckux Quaypax,
npeoCcmasieHHy10 Ha Yepmedtcax,

NpUMeHAmMb 2eoMempuyeckue akxmol 0 peuleHus 3a0ay,
8 MOM YUCIe NPEeONONALAIOUUX HECKOILKO UA208
peweHus;

ONnuUCbIBANb 63AUMHOE PACNONONCEHUE NPAMDBIX U
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npuMeHeHueM (Gopmyi.

B noeceonesnoii ycuznu u npu uzyuenuu opy2ux
npeomemos:

COOTHOCUTH a0CTPAKTHBIC TEOMETPUUECKUEC TTOHSITUS U
(bakThI ¢ peabHBIMH XU3HEHHBIMH 00bEKTaMU U
CUTYalUsIMU;

KCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYp [UIs pEeLIeHUs TUIIOBBIX 3a/1a4
MPAKTUYECKOTO COJICPKAHUS;

COOTHOCHUTb IUTOLIAU TOBEPXHOCTEN TEJI OAUHAKOBOM
(opMBbI pa3IM4HOIO pa3Mepa;

COOTHOCUTH 00BEMBI COCYI0B OIMHAKOBOM (POPMBI
Pa3JIMYHOTO pa3Mepa;

OLIEHUBATh (POPMY MPABUILHOTO MHOTOIPAaHHHUKA MOCTIE
CITUJIOB, CPE30B H T.II. (ONPEACIISITh KOJIMYECTBO BEPIIIHH,
pebep u rpaHel MoMTy4eHHBIX MHOTOTPAHHHUKOB)

njiocKkocmell 8 NPOCMpancmee;

—  gopmynuposams ceolicmea u npusHaKu uzyp;

—  00KA3b16aMb 2e0MEMPUYECKUE YINBEPHCOCHUSL,

— enademv CMaHOapmHoU Kiaccugpukayuet
NPOCMPAHCMBEHHBIX u2yp (MUpamuowl, npu3Mbl,
napainnenenuneowl);

—  Haxoo0umv 00veMbl U NIOWAOU NOBEPXHOCMEL
2e0MempudecKux mej ¢ npumeHenuem hopmyi;

—  GLIUUCTIAMb PACCMOAHUSL U Y2lIbl 8 NPOCMPAHCMEe.

B noeceonesnoii ycuznu u npu uzyueHuu opy2ux

npeomemos:

—  UCNONb308aMb CEOUCMBA 2e0MEeMPULECKUX Gueyp 014
peuwenus 3a0a4 npaKkmu4ecKo2o Xapakmepa u 3a0ay u3
opyeux obnacmeil 3HAHULL

9. BexTopbl
KOOPAMHATHI B

NMPOCTPAHCTBE

OmnepupoBath Ha 06a30BOM ypOBHE TIOHSATHEM JICKApTOBHI
KOOPJIMHATHI B TIPOCTPAHCTBE;
HAXOJUTh KOOPJIMHATHI BEPILINH Ky0a U IPSIMOYTOJIBHOTO

napajiejienmIic1a

—  Onepuposamsv NOHAMUAMU 0EKAPMOBbL KOOPOUHAMbL 8
npocmpancmee, 6eKMop, MOOYilb 6eKMopd, PaGeHCmeo
BEKMOPOB, KOOPOUHAMbL BEKMOPA, V20T MENCOY
BEKMOPAMU, CKANAPHOE NPOU3BEIeHUe BEKMOPOS,
KOJLIUHEApHbLe 8EKMOPbI,

—  Haxo0umuv paccmosiHue mexicoy 08yMs MOUKAMU, CYMMY
8EKMOPO8 U NPoU3eedeHUe 6eKmopa Ha YUCO0, YOIl
MedHCOY BEKMOPAMU, CKATAPHOE NPOU3sedeHuUe,
PAckaaowbleams 6eKMop no 08yM HEeKOJLIUHEAPHbIM
8EKMOpam,

—  3a0asambe NIOCKOCHb YPABHEHUEM 8 OeKAPMOBOl
cucmeme KOOpOUHam,

—  pewams npocmeuiuiue 3a0aiu 66e0eHUueM 6eKMOPHO20
basuca

10. UcTopus

MaTEeMaTHKH

OnuceIBaTh OTAEIBHBIE BBIIAIOIINECS PE3YIIbTATHI,
[IOJIyYEHHBIE B XOJ€ Pa3BUTUS MaTEMAaTUKU KaK HAYKH;
3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB
B CBSI3U C OTEUYECTBEHHOW W BCEMHPHON UCTOPHEH;

— Ilpeocmasnamo 6K1A0 BbIOAIOWUXCA MATNEMAMUKOE 8
pazeumue Mamemamury U UHbIX HAYYHbIX 00aacmell;
—  NOHUMAamMb poib Mamemamuxuy 6 pazeumuu Poccuu
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IOHUMATh POJIb MaTEMATUKH B Pa3BUTUU Poccun

11. MeToanI

MaTEeMaTHUKH

[IpuMeHATh U3BECTHBIE METObI IPU PELLICHUH
CTaHAAPTHBIX MATCMATHYCCKUX 3a/1a4,

3aMedarh U XapaKTepU30BaTh MATEMATUYECKUE
3aKOHOMEPHOCTH B OKPYKAIOILIEH IEMCTBUTENBHOCTH;
MPUBOAUTH IPUMEPHI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEMN
B IPUPOJIE, B TOM YUCJIE XapaKTEPU3YIOLIUX KPACOTY U
COBEPILEHCTBO OKPYKAKOLIEr0 MUpa U MPOU3BEACHUI
HCKYCCTBa

Hcnonvszoeams ochosHble MemoObl 0oKa3amenbcmaa,
npo8ooUmMb 00KA3amenbCmeo U 8bINOJIHAMb
onposepaicenue;

NPUMEHAMb OCHOBHbLE MEMOObl PeUleHUs]
Mamemamuyeckux 3a0au,

HA OCHOBE MAMeMamuyeckux 3aKOHOMepHocmell 8
npupooe Xxapakxmepuzosams Kpacomy u CO8EPUIEHCIEO
OKDYHCAIOUie20 MUpa U NPouU38edeHuUll UCKYCCmeda,
NPUMEHAMb npocmeliuue NPoSPAMMHbIE CPEOCMEA U
9NeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PeuleHUU
Mamemamuyeckux 3a0ay
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Copnepxxanue Tem yyeOHOro npeamera «MaremaTuka: ajaredpa 1 Hadajia

MaTeMaTH4YeCKOro aHaIu3a, reomeTpus» ba3oBblii ypoBeHb

Anreﬁpa H HAYAJIA MATEMATHYCCKOI'0 aHAJIN3a

IoBTOpeHnue. Pemenue 3a/1a4y ¢ UCMOIB30BaHUEM CBOMCTB YUCEN U CUCTEM CUUCIICHUS, ACIIUMOCTH,
JI0JIeH ¥ YacTel, MPOIEHTOB, MOJTyJIel uncen. Pemenue 3aa4 ¢ CIOIb30BaHUEM CBOMCTB CTETIEHEH U
KOPHE, MHOTOYJICHOB, ITPE0Opa30BaHNii MHOTOYICHOB U APOOHO-PAIIMOHATLHBIX BRIPAKCHU.
Pemenue 3amau ¢ ucnosib30BaHUEM TpalyCHOM Mepbl yriia. Moyiib 4kciIa U ero CBocTBa. Pemenue
3a/1a4y Ha JABUKECHUE U COBMECTHYIO pa0OTy € MOMOIIIbIO JIMHEHHBIX M KBAJIPATHBIX YPaBHEHUHN U X
cucteM. PereHue 3a1a4 ¢ MOMOIIIBIO YUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM
MIEPEeMEHHOMH, ¢ MPUMEHEHHEM N300paKeHHS YMCIIOBBIX POMEKYTKOB. Perienne 3amad ¢
HCIIO0JIb30BAaHUEM YUCIIOBBIX (DYHKIHMKA 1 UX TpadukoB. Mcnonb3oBanue CBONCTB U rpadukoB

JIUHENHBIX U KBAJPaTHUHBIX (GYHKIMIL, 0OpaTHOM MPONOPLHOHATILHOCTH ¥ QYHKIHH Y =+/X .

I'padmueckoe pemieHne ypaBHEHUH 1 HEPABEHCTB.
Tpuronomerpnueckasi OKpy:KHOCTb, paouannas mepa yeaa. CUHYC, KOCUHYC, TAHT'€HC, KOMAH2EHC
MIPOU3BOIBHOTO yriaa. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO U CIEACTBHS U3 HETO. 3HAUCHUS

T M T T
TpuroHomerpuyeckux (Gyukimit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,E, E pan).
Dopmyvl CLONCEHUSL MPULOHOMEMPUYECKUX PYHKYUL, POPMYIbl NPUBEOeHUsl, (POPMYIbl OBOUHO20

apaymenma.
Hyin ¢pyHKuM#N, IpOMeKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTD. Hanbombliee 1 HauMeHbllee
3HadyeHue QpyHkuuu. [lepuonnyeckue pynkuun. YeTHOCTh U HEUETHOCTb GYHKUMU. CrodwcHbie
Gdynxyuu.

Tpuronomerpuyeckue pynkuun Y =C0OSX, Y =SIiN X,y =1tgX. @yuxyus Y = CtgX . CpoiicTBa n
rpadMKu TPUTOHOMETPUUECKUX (DYHKIMH. APKKOCHHYC, apKCUHYC, apKTaHI€HC YMcia. ApKKomaneeHc
yucaa.

IIpocreiimme TpUroHoMeTpUYecKkre ypaBHeHus. PellieHne TpUroHOMETpUIECKUX YPaBHEHUH.
Obpamuvle mpuconomempuueckue QyHkyuu, ux ceoticmsa u epaguxu. Pewenue npocmeuiuiux
MPUSOHOMEMPULECKUX HEPABEHCME.

CremneHb ¢ AeliCTBUTEIbHBIM NI0KA3aTeJIeM, CBOMCTBA CTeNleHH.

IIpocTreiimme nmokasareabHble ypaBHeHHs M HepaBeHcTBa. [lokazaTenbHas QyHKIMS U ee cBOicTBa
U rpaduK.

Jlorapugm uncaa, coiicTBa Jjorapupma. Jlecatuunstit norapudm. Yucno e. Hamypanonwiii
noeapughm. IlpeodbpazoBanue norapupmudeckux BoipaxeHuil. Jlorapugmmuueckne ypapHeHus U
HepaBeHcTBa. Jlorapupmudeckas GyHKINS U €€ CBOWCTBA U IpaduK.

CrenenHnas pyHKUMsA U ee cBoiicTBa U rpauk. MppanuonansHele ypaBHeHUs. Memoo unmepsanos
07151 peutenus Hepagencms. Ilpeobpazosanus epaguxos pyukyuil. cosue 860016 KOOPOUHAMHBIX Ocell,
pacmsidicenue u cyicamue, OmpadceHue OMmHOCUMeNbHO KOopouHammuvlx ocel. I paguueckue memoonvl
pewienus ypasHeHull u nepageHcms. Pewenue ypasnenuil u HepageHcms, co0epiHcaujux nepemenHyo
noo 3Hakom mooyas. Cucmemvl NOKA3AMENbHBIX, 102APUDMUYECKUX U UPPAYUOHATILHBIX YPAGHEHUI.
Cucmembl nokazamenvbHwix, 102apupmuyecKux Hepagencme. Bzaumno oopamnvie pynxyuu. I paguxu
83AUMHO 0OpAMHBIX QYHKYUL. Ypasnenus, cucmembvl ypagHeHull ¢ napamempom.

IIpousBoanas pyHkuuu B Touke. Kacarenbnas k rpapuxy ¢pynkuuu. ['eomerpudeckuii u
(bu3uvecKuil CMBICH Tpon3BoAHON. [Ipon3BoIHbIE SNIeMeHTapHbIX GyHKIMH. [Ipasuna
oughghepenyuposanus. Bmopas npouzeoomnas, ee ceomempuyeckuti u husuyeckuti cmvicia. Ilonstue o
HenpepbIBHBIX PyHKIMSIX. Touku 3KkcTpeMyma (MakcuMyma 1 MuHuMyMma). MccnenoBanue
3JIEMEHTApHBIX (YHKIMHA HA TOUKU IKCTpEMyMa, HauboJIblee 1 HAaMMEHbIIIee 3HAYCHHE C IIOMOIIbIO
POU3BOHON. [locmpoenue epaghuxos ynxyuii ¢ nomowvbro npouzeoonuvix. llpumenenue
NPOU3BOOHOU NPU peuteHuU 3a0au.
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IlepBooGpa3nas. Ilepsoodpasmsie sn1emenmapHvlx Qyuxyuti. Ilnowads KpugosuHeluHolu mpaneyuu.
Dopmyna Hetomona-Jleiionuya. Onpedenennviii unmezpai. Boiuucienue niowadeu naockux guayp u
00beM06 mejl 8palyeHusi ¢ NOMOWbI0 UHMe2Pald.

I'eomeTpust

IToBTOpeHue. Pemenne 3a1a4 ¢ npuMEeHEHHEM CBOUCTB (PUTyYp Ha TUIOCKOCTH. 3a/1aun Ha
JI0Ka3aTelbCTBO U OCTPOEHHUE KOHTpIpUMepoB. Vcrnonb3oBaHue B 3a/1a4ax NPOCTEHIINX JIOTHYECKUX
npaBui. Pernienue 3a1a4 ¢ UCTIONB30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B
IPSIMOYTOJIBHBIX TPEYroJbHHUKaX, (PAKTOB, CBSI3aHHBIX C YEThIpeXyroyibHuKaMu. Penenne 3amay ¢
UCIOJIb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPY)KHOCTAMU. Pemenne 3a1ay Ha n3MepeHus Ha INIOCKOCTH,
BBIUMCJIEHUE JUIMH U IUIOIae. Pewenue 3a0au ¢ nomMowpbio 6eKmopos u KoopouHam.

Harasignasi crepeomerpusi. urypsl u ux uzodpaxenus (Kyo, nupamua, npusma). OcHosHbie
noHAmMuUs cmepeomempuu u ux ceovcmea. Cedenus Kyda u TeTpasipa.

Touka, npsiMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX. B3anumHoe
pacroyio’keHue MpsIMBIX U IJIOCKOCTEN B pocTpancTie. [lapanieabHOCTh NPAMBIX M NJIOCKOCTEH B
npocrpascTBe. V300pakeHune NpocTeHNX NPOCTPAHCTBEHHBIX (PUTYp Ha IIIOCKOCTU. PaccTosiHus
MEXTy (PUrypaMu B IPOCTPAHCTBE.

¥Yrabl B npoctpancTBe. [lepneH MKy IAPHOCTD NPSAMBIX M IIJIOCKOCTEH.

[Tpoexmus Gurypsl Ha TUIOCKOCTH. [IpU3HaKK MEPIEHANKYISIPHOCTH MPSMBIX U TUIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NepreHIuKYIspax.

Mmuororpannuku. [Tapamnenenunen. CBolicTBa NpsIMOYroJbHOTO Mapajuienenumnena. Teopema
ITudaropa B npoctpanctse. [Ipu3ma u nupamuja. [IpaBunbpHas nupaMuaa U npaBuiibHas IpU3Ma.
[Tpsimast mupamua. DIIEMEHTHI IPU3MBI ¥ MUPaMUbI. Berarcienne 31eMeHTOB MPOCTPaHCTBEHHBIX
¢buryp (pedpa, TMaroHayiu, yribl).

Tena BpameHusi: TUIMHIP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYTOBOTO
LWINHApPA, MPSIMOT0 KpyroBoro Konyca. M3o0pakeHue Tes BpalleHus Ha II0CKOCTU. [Ipeocmagnenue
00 yceueHHOM KOHYce, ceueHUsl KOHyCca (napanieibHoe OCHOBAHUIO U NPOX0osujee uepe3 6epulumy),
ceyeHuss YyunuHopa (napaineibHo u nepnenouKyIsApHo ocu), cevenus wapa. Pazeepmka yununopa u
KoHyca. IIpocmetiwiue KoMOUHAYUU MHO20OCPAHHUKOS U MeJl 8PAUEHUSI MeNHCOY COOOU.

Ilnomaabs NOBEpPXHOCTH MPABUIIBHOM MUpaMUAbI U IPAMOil ipu3Msbl. [110111a16 MOBEPXHOCTH
MPSIMOTO KPYTOBOTO IFJIMH/IPA, IPSMOTO KPYyroBOTO KOHYCa U IIapa.

ITousiTne 06 00beMe. OObeM NUpaMuIbl M KOHYCA, PU3MBI U IUIMHApa. O0BbeM m1apa.

Ilooo6nvle mena 6 npocmpancmee. COOTHOIIEHUS MEX/y IUIOIIASIMU IOBEPXHOCTEN U 0ObeMaMu
MOJIOOHBIX Te.

BekTopsl 1 KoopauHATHI B mpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIIO, YOI
Mex 1y Bekropamu. KosirHeapHble 1 KOMIUIaHApHbBIE BEKTOPbL. Cransaproe npousgedenue 6eKmopos.
Teopema o pasznodxcenuu 6ekmopa no mpem HekomniaHapuvim eekmopam. Ckansipnoe npousgederue
8eKmopo8 6 koopournamax. Ilpumenenue 6eKmopos npu peweHuu 3a0ay Ha HaxodcoeHue paccmosaHul,
OnuH, naowjaoeti u 06vemos. Jleudicenus 6 NPOCmMpancmee: napaieibHblil NePeHoc, YeHMPalIbHAs.
CUMMempUs, CUMMEMpPUs OMHOCUMENbHO niockocmu, nosopom. Ceoticmea ogudicenuii. Ilpumenenue
08udICeHUll NPU peuwieHuu 3a0a4. Ypasnenue niockocmu 6 npocmpancmee. Ypasnenue cgepul 6
npocmparcmee. Popmyna 015 bIYUCIEHUSA PACCMOAHUSL MENCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposiTHOCTB M cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU

IloBTOpenue. Pemenue 3amay Ha TAOTUIHOE U TPAPUIECKOE MPEICTABICHNE JaHHBIX.
Hcnonb30BaHue CBOMCTB U XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CPEAHMX, HAMOOIBIIETO U
HaWMEHBIIIETO 3HAYEHUS, pa3Maxa, OUCHEPCULL.

Pewenue 3a0au na onpedenenue wacmomsi u 6epossmuocmu coovimuil. Buiuucnenue eepossmuocmetl 6
ONBIMAX C PABHOBO3MONCHBIMU INIEMEHMAPHLIMU ucxooamu. Pewenue 3a0au ¢ npumenenuem
Komounamopuxu. Pewenue 3a0au na eviuucienue 6eposamnocmeni He3a8UCUMbIX COObIMUI,
npumeHenue hopmynvl crodxceHus eepoasmuocmel. Pewenue 3aday ¢ npumenenuem ouazcpamm Jiliepa,
oepesa geposmuocmel, popmyavt bepuynnu.

Yenosnas eeposmuocme. [lpasuno ymnoowcenus eeposmuocme. Popmyna noaHoU 6EpoimHOCHU.
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,ZZuCermele Cﬂy’{aﬁﬂble 6eJIUYUHDbI upacnpedeﬂeHuﬂ. Heszasucumpwie Cﬂy’iadﬂble 6eJIUYUHbL.

PacnpedeﬂeHue CYyMMbl U np0u3eedeHu}1 He3a8UCUMbIX C]lyltaIZHle 6EJUYUH.

Mamemamuueckoe odcuoanue u oucnepcus ciy4ainon eerudunvl. Mamemamuueckoe odcudanue u
oucnepcusi CyMmul CIy4auHulx eenudut. I eomempuyeckoe pacnpedenenue. bunomuanvnoe
pacnpeoeneHue u e2o c8OUCMad.
Henpepuiguvie cnyuatinvie geruuunsl. Ilonamue o niomnocmu gepoamuocmu. Pagnomepnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.
Tonamue o nopmanvHom pacnpedenenuu. Ilapamempvl HopmanvHozo pacnpedenenus. Ilpumepvl
CLYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUWHOCHb U3MEPEHUL, POCT Yell08eKa).
Hepasencmeo Yebviwesa. Teopema bepnynnu. 3akon 6onvuux yucen. Bvibopounsiii memoo

usmepenus eepoamuocmeti. Ponv 3akona donvuiux uucen 8 Hayke, npupooe u oowecmae.

Kosapuayus 08yx cnyuatineix eenuyun. Illonamue o koagpguyuenme xoppenayuu. Cosmecmuule

HAOA00eHUsL 08YX CIYYAUHBIX 8eIUdUH. Bvibopounbiii koaghgduyuenm xoppenayuu.

TemaTuueckoe NJIAaHUPOBAHUE C YKA3aHUEM KOJIHUYECTBA YaCOB, OTBOJIUMBIX HA OCBOCHHE

KAXKI0HM TeMBbI

MarteMaTHKa: anreﬁpa H HAYaJIa MAaTEMAaTUYE€CKOI0 aHa/Iu3a, recoMeTpus.

Ba3zoBblii ypoBeHb

10 kaacc
Ne TeMbl KoangecTBoO
4acoB
1. | Iosropenue marepuana mo anrebpe 7 — 9 Kaaccos 6
2. | Muorouiensl. Anrebpandeckue ypaBHeHus (areebpa) 14
3. | Benenue. AKCHOMBI CTEPEOMETPHH U MX CIIEICTBUS (2eomempuist) 3
4. | IapamienbHOCTh IPSIMBIX M INIOCKOCTEN (2eomempiist) 9
5. | Crenens ¢ neiicTBUTENLHBIM MTOKa3aTeNeM (aieebpa) 9
6. | Crenennas pyukius (areebpa) 9
7. | IlepneHauKyIsSApHOCTH IPSAMBIX M IUIOCKOCTEN (2eomempust) 12
8. | IokasatensHas pynxuus (areebpa) 9
9. | Jlorapudmuueckas Gpynkums (areebpa) 12
10. | Muororpannuku (2eomempuist) 14
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11. | Tpuronomerpuueckue Gpopmyinsl (arzebpa) 15
12. | Tpuronomerpuueckue ypasHenus (aneebpa) 15
13 [ToBTOpeHue Kypca anreOpbl ¥ Ha4Yajl MaTeMAaTHYECKOTO aHAIM3a, TEOMETPHH 9
" | 3a 10 kiace
Bcero yacoB (4 4. B Heziemr0 U3 pacuéra 34 yueOHbIX HEIENb) 136
MartemaTuka: ajreépa u Ha4ajaa MaTeEMATHYECKOT0 AHAIU3a, TeOMEeTPHS.
Ba3zoBsblii yposens 11 kiace
No TeMbl KouunyecTBo
4acoB
1. [ToBTOpenue anreOpsl U Havan aHanusa 3a Kype 10 kinacca 7
2. Tpuronomerpuueckue GyHKimu (areedpa) 10
3. BekTopsl B IpoCcTpaHCcTBE (2eomempust) 4
4. [TpousBoaHas 1 €€ reoMeTpUYCCKHiA CMBICI (areebpa) 13
S. Metoa koopauHAT B TpOCTpaHcTBe. J(BrkeHue (eeomempuist) 11
6. [TpuMeHeHre POU3BOIHON K MCCIICAOBAHNIO QYHKIMH (arneetpa) 13
7. Hunmuuap, konyc, map (ceomempust) 13
8. [TepBooOpa3Has U uHTErpas (areedopa) 12
9. | O6BémbI Ten (ceomempust) 13
10. Komounatopuka (areebpa) 8
11. | Dnementst TEOPHH BEPOATHOCTEH (aneebpa) 8
12. | [loBTOpenune Kypca anreOpbl U Haual MATEMAaTHYECKOTO aHAJIN3a, TEOMETPUH 19
3a 10 — 11 kmaccer
Bcero dacos (4 4. B Heaenmo u3 pacuyéra 33 yueOHbIX HEICIH) 132
Bepmno.

Hupekrop mkonsl  A.A.Kanes
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