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Ilinanupyembie pe3yibTaThl OCBOCHUSI Y4€OHOI0 IpeaMeTa
MartemaTnka: ajnredpa ¥ HayaJia MATEeMaTHYECKOI0 AHAJIN3Aa, FeOMeTPHs
IIpeaMeTHBIE pe3yabTaThI

ba3oBblii ypoBeHb
«IIpob6eMHO-(PyHKIMOHAIbHBIE Pe3yJIbTaThD)

Pa3pen

|. BoIyCKHMK HAYYHTCHA

I11. BbIyCKHHMK NMOJY4YUT BO3MOKHOCTh HAYYHMThCS

IMean ocBOeHMSI

I[JI?I HCIIOJIB30BaHUA B HOBCCIIHGBHOfI JKU3HHU U 00eCcrIcUeHHUS

ﬂﬂfl paseumust MblulleHUsl, UCNOJIb306AHUA 6 NOBCEOHEBHOU HCUZHU

npeaMera BO3MO>KHOCTH YCIICIITHOTO TIPOJIOJIKEHHUS 00pa30BaHHUs 10

CIIENUATBLHOCTSM, HE CBSA3aHHBIM C ITPUKIIAJHBIM HCHIONE30BaHueM | Y obecneuens 603MOJICHOCIU YCNEUHO20 NPOOOIICEHUS

MATEMATHKI 00paA308aHUSL NO CREYUATILHOCMAM, HE CEA3AHHBIM C NPUKIAOHBIM

UCNOTIb3068AHUEM MAMEMAMUKU
TpedoBanus K pe3yjbTaram

Dnemenmot — Omnepuposath Ha 6a30BOM YPOBHE' MOHATHAMU: KOHEUHOE —  Onepuposamuv® nOHAMUAMIL: KOHEUHOE MHONCECTBO, NEMEHN
meopuu MHOYECTBO, DJIEMEHT MHOKECTBA, II0JIMHOXKECTBO, MHOCECMBA, NOOMHONCECMBO, NepeceyeHue u 00beOuHeHue
MHOIHCECME U nepeceueHne u 00beTMHEHNE MHOYKECTB, YUCITOBBIC MHOCECME, YUCTOBbLE MHONCECMEA HA KOOPOUHAMHOLL
Mamemamuueck MHOJKECTBA Ha KOOPJMHATHOW MPSIMOMA, OTPE30K, HHTEPBAJ; NPAMOIL, OMpe30K, UHMePEaJl, NOJLYUHMEPEA, NPOMENCYMOK C
oIl J102UKU — OIepHupoBaTh HA 0a30BOM YPOBHE NOHATUIMU: YTBCPKACHUE, 8bIKOJIOMOU mOUKOﬁ, epaqbultecme npedcmaeﬂenue

OTpUIIAHUE YTBEPKICHUSI, UICTUHHBIC U JIO)KHBIE YTBEPKICHUS,
MIPUYKHA, CJIEACTBHE, YACTHBIHN Cllyyail 00IIero yrBep>KIeHus,
KOHTpPIpUMED;

— HaxoJUTh NepecedeHrne U 00beAMHEHNE ABYX MHOXKECTB,
MIpPE/ICTaBICHHBIX IPaQUUECKy HA YUCIOBOU IPSIMOI;

— CTPOWTbH Ha YUCIOBOU MPSIMOM MOJIMHOKECTBO YUCIOBOTO
MHO>KECTBA, 33JJaHHOE IPOCTEHILINMU YCIOBUSIIMH;

— pacmo3HaBaTh JIOKHBIE YTBEPKICHHUS, OIIMOKU B
paccyXJeHUSX, B TOM YHCIIE C UCIIOJIb30BAHUEM
KOHTPIPUMEPOB.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

MHOJICECME HA KOOPOUHAMHOU NIOCKOCHU,

—  Onepuposamv NOHAMUAMU: YMBEPIHCOeHUE, OMPUYaAHUe
YMBEPAHCOeHUsl, UCIUHHbBLE U JIONHCHBLE YINBEPIHCOCHUS,
npUYUHa, creocmesue, YacmHulil CLyuall 0ouje2o
YmEepIHcOeHUs, KORmpnpumep,

—  npoeepsmb NPUHAOLEHCHOCb DJIeMEHMA MHONCECMBY;

—  Haxooumov nepeceyeHue u 00beOUHeHUe MHOIHCECME, 8 MOM
yucie npedcmasiienHblX epaguyuecky Ha U080l nPsMoll U
Ha KOOPOUHAMHOU NIOCKOCHU,

—  nposooums 00Ka3amenbHvie paccylcoeHus 0 0O0CHO8AHUS
UCTUHHOCMU YMEEPIHCOCHULL.

131eck u nanee:pacnozHaBaTh KOHKPETHBIE IPHMEPBI OOIIMX MOHATHIA 110 XapaKTEPHBIM MPHU3HAKAM, BBITIOIHSATE JICHCTBUS B COOTBETCTBUH C ONPEIENIEHUEM W IPOCTEHINMHU CBOHCTBAMHU
TIOHATHH, KOHKPETU3UPOBATH ITPUMEPAMH OOIIHE TOHATHS.
2 351ech W nasee; 3HaTh ONpEIEICHAE MOHATHS, YMETh MOACHATH €T0 CMBICH, YMETh HCTIONB30BaTh MOHATHE U €r0 CBOWCTBA NMPU MPOBEIEHUH PACCYKIECHHI, PEIIEHUH 3a/1a4.




KCIOJI30BATh YHCIIOBBIE MHOKECTBA HA KOOPIUHATHOMN
MPAMOM JJIsI ONMCaHUs PEATIbHBIX TPOLECCOB U SIBICHUN;
MPOBOJIUTH JIOTUYECKHUE PACCYKICHUS B CUTYALHSIX
MMOBCEAHEBHOM KU3HU

B nosceonesnoti sorcusnu u npu uzyyenuu oOpyeux npeomemos.

UCNONb308AMb YUCTOBblE MHOMCECBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU 05 ONUCAHUS
PeanbHbIX NPOYECcos8 U ABNEHUL,

nPoBOOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSX
NOBCEOHEBHOU HCUHU, NPU PeueHUU 3a0ay U3z Opyux
npeomemos

Yucna u
svIpajrcenus

OnepupoBath Ha 6a30BOM YPOBHE MOHITUSIMU: 1[EJI0€ YUCIIO,
JIeIMMOCTb Yucell, 0ObIKHOBEHHAs! Ipo0b, IeCATUUHAs Jpo0b,
paloHaIbHOE YHCIIO0, MPUOIMKEHHOE 3HAUYEHNE YKCIIa, YacTh,
JI0JIsI, OTHOILIEHUE, TIPOIICHT, MOBLIIICHUE U MMOHWKEHUE Ha
3a/IaHHO€ YHUCJIO TIPOIICHTOB, MACIITa0;

OTIEPHPOBATH HA 0A30BOM YPOBHE MOHATHUSIMH: JIOTapU(DM
YHCiia, TPUTOHOMETPUYECKAsi OKPYKHOCTh, TpaayCcHas Mepa
yTJia, BeJIMYMHA YIJIa, 33JJaHHOTO TOYKOW Ha
TPUTOHOMETPUIECKOHN OKPYKHOCTH, CHHYC, KOCHHYC, TAHTE€HC
Y KOTAHT€HC YTJIOB, HMEIONTUX MPOU3BOJBHYIO BETUINHY;
BBITIOJIHATH apu(pMeTnyecKue NeUCTBUS C LIETBIMU U
paloHaIbHBIMU YHCIIAMU,

BBITIOJIHATH HECJIO’KHBIE TPE0OPa30BaHUsI UUCIOBBIX
BBIPAKEHUH, COJepkKAIUX CTENIEHU YnCe, TM00 KOPHU U3
qucen, 100 JorapuMbl YHCEIT;

CpaBHHMBATh pallHOHAJIbHBIC YK CIIA MEXKTY COOO;

OIICHUBATh U CPABHUBATDH C PALIMOHAIBHBIMH YUCIAMU
3HAYEHUS 1EJbIX CTEIECHEN Yuces, KOpHEel HaTypalbHOU
CTETEeHH U3 YUCEIL, JIOTapu(MOB YHCEN B MPOCTHIX CIIydasx;
n300paxkaTh TOYKAMU Ha YUCIIOBOU MPSAMOIL LieJIble U
paloHaIbHbIC YHCIA,

M300paxaTh TOYKAMU Ha YUCIOBOU MPSMOM LIeJIble CTEIeHH
qucell, KOPHU HaTypaJbHOU CTENEHU U3 YHCE, JIOTapru(MbI
YHUCEN B IPOCTBIX CIyYasx;

BBITIOJTHATH HECIIOKHBIE TPE0Opa30BaHUs LIEIBIX U APOOHO-
paIMoHaIbHBIX OYKBEHHBIX BBIpAXKEHUH;

BbIpakaTh B MPOCTEUIIUX CIy4YasiX U3 PAaBEHCTBA OJIHY
MIEPEMEHHYIO Yepe3 JAPYrue;

BBIYUCIIATH B IPOCTHIX CIy4YasiX 3HAYEHUS YUCIOBBIX U

C60000H0 onepuposams NOHAMUAMU. Yel0e YUCTLO,
0enumMocmy yuces, 00bIKHOBeHHASL OpOOb, decAmMUUHAsi OpoOb,
PAYUOHATbHOE YUCTO, NPUOIUNCEHHOE 3HAYEHUE YUCLA, YACMb,
00151, OMHOWEHUe, NPOYEHM, NOGbIULeHUEe U NOHUNCEHUE HA
3A0aHHOe YUCIIO NPOYEHMO8, MaACumao,

nPUBOOUNb NPUMEPLL YUCETL C 3A0AHHBIMU CEOUCTMEAMU
oenumMocmu;

onepuposams NOHAMUAMU. T02APUDM YUCIA,
MPUSOHOMEMPUYECKASL OKPYHCHOCTb, PAOUAHHASL U 2PAOYCHAS
mepa yana, 8eiutuna yeud, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPUHECKOU OKPYHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V208, UMEIOWUX NPOU3BOTHYIO
BEIUHUHY, YUCIA € U T,

BLINOIHAMb apupmMemuueckue 0eticmeus, coiemas yCmHole u
RUCbMEHHbLE NPUEeMbl, NPUMEHSISL NPU HE0OX0OUMOCHmU
BbIMUCTUMETIbHBLE YCMPOUCMEA;

HAXo0ums 3HA4eHUsI KOPHSL. HAMYPAIbHOU CIMeneHu, CMeneHu ¢
PAYUOHATILHBIM NOKA3aMeNeM, 102apupma, UCnoIb3ys npu
HeobX00UMOCmuU 8bIYUCTUMENIbHBLE YCIMPOUCMEA,
HONb3068AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMULECKUX
pacuemax;

nPOBOOUNL NO UZBECHHBIM POPMYIAM U NPABULAM
npeobpaz06anuust OYKEEHHbIX bIPAICEHULL, BKIIOYAIOUUX
cmenetu, KOpHU, J102apuhmol U mpuecoHOMempuieckue
dyHrkyuu;

HAxXo0umo 3HA4eHUs1 YUCTOBBIX U OYKEEHHBIX BbIPANCEHUI,
ocyuecmensis Heobxooumvle NOOCMAHOBKY U NPeoopa308aHus;
U306padscamov cxemamuiecKku y2o, GeIUdUHA KOMopo2o
8bIPAdICEHA 8 2pAdycax uiu paouaHax;




OYKBEHHBIX BBIPQKECHUH, OCYIIECTBIISISI HEOOXOIUMBIE
MOJICTAHOBKHU U TIPpeoOpa3oBaHUs;

M300paxaTh CXeMaTHUECKU YroJI, BETMYUHA KOTOPOTO
BBIpaKEHA B TPaIycax;

OIICHUBATh 3HAKU CHHYCA, KOCHHYCa, TAHT€HCA, KOTAHT'eHCA
KOHKPETHBIX YTJIOB.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueomsix

npeomemos:

BBINIOJIHATDH BBIYUCIICHUS IPU pCHICHUN 3aJa4 IMPaKTUICCKOT o
XapakTepa,

BBIINIOJIHATD MPAKTUYCCKUC PACUCTLI C UCIIOJIB30BAHUCM IIPH
HGO6XO}II/IMOCTI/I CIIPAaBOYHBIX MAaTCPHUATIOB U BBIYUCIUTCIIBHBIX
YCTPOWCTB;

COOTHOCHUTD PCAJIbHBIC BEJIMYUHBI, XapaKTCPHUCTUKNU 00BEKTOB
OKpYyXaromero Mmupa ¢ X KOHKPpETHBIMU YK CIIOBBIMU
3HAYCHUSIMU;

UCIOJIb30BATh METOAbI OKPYTJICHUS, IPUOIMKEHUS U
IPUKUIKYU TIPY PEIIEHUH NPAKTUYECKUX 3a]1a4 TIOBCEAHEBHOU
KU3HH

—  UCNOIB308aMb NPU peuleHUul 3a0a4 mabIuyHble 3HAYeHUs
MPUSOHOMEMPULECKUX PYHKYUU Y2l08;

—  BbINOJHAMb NEPEBOO BEIUUUNBL Yead U3 PAOUAHHOL MePbl 8
2paodycHyo u 00pamHo.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux y4eonvix
npeomemos:

—  BBINOJIHAMb OeUCMBUS C YUCTIOBLIMU OAHHBIMU NPU PeUleHUU
3a0a4 npaKmu4ecKoeo Xxapakmepa u 3a0ay U3 pasiuyHvlx
obnacmeti 3HAHUL, UCNOAL3YS NPU HEOOXOOUMOCU
CNpasouHble MAMePUaIbl U GbIYUCTUMETbHBIE YCMPOUCMEA,

—  OYeHUusamv, CPABHUBAMb U UCNOTb308AMb NPU PEULEHUU
APAKMUYECKUX 3a0ay YUCL08ble 3HAUEeHUs. PeaIbHbIX 8ETUYUH,
KOHKPeMmHble YUCL08ble XAPAKMePUCTUKU 00beKmos
OKpYJHcaloujeco mupa

Ypasnenusn u
Hepagencmea

PeraTh nuHeHHbIC YpaBHEHUS  HEPABEHCTBA, KBAIPATHBIC
ypaBHEHUSI,

pemath gorapupmudeckue ypasuenus suaa loga (bx +¢) =d u
mpocTeiinire HepaBeHcTBa Buaa 10gax<d;

pelaTh IoKa3aTenbHbIe ypaBHEHMs, BUaa a”*°= d(rae d
MOYKHO MPEICTABUTh B BHJIC CTCIICHU C OCHOBAHUEM @) U
mpocTeiiire HepaBeHcTBa Buga a'<d  (rae d MokHO
MPEACTABUTH B BUJIC CTEIICHH C OCHOBAHUEM a);.

MPUBOIUTH HECKOJILKO IPUMEPOB KOPHEH MPOCTEHIIEro
TPUTOHOMETPUYECKOTO YPaBHEHHS BUIA: SinX = @, COS X = @,
tgx = a,Ctgx = a, rae a — TabnuYHOe 3HAYCHHE
COOTBETCTBYIOIIECH TPUTOHOMETPUIECKON (DYHKIIHH.

B nosceonesnou sorcuznu u npu uzyuenuu Opyeux npeomemos:

—  Pewams payuonanvhule, noxazamenvbHule u 1o2apugmuyeckue
VpasHeHus U Hepagencmaa, npocmetiuiue UppayuoHaibHvle U
MpU2oHOMempuyecKue ypasHeHus, HepageHcmea U ux
cucmemvl;

—  UCNONb3068aMb MeMOoObl peuieHUsl YpasHeHULl: npugedeHue K
8UOY «npoussedeHue pasHo Hya0» Ul «4HACMHOe PAGHO
HYJII0Y, 3AMeHA NepeMenHbIX,

—  UCNOIb308aMb MEMOO UHMEPBAN08 Ol peuleHUsl HePABeHCMS,

—  uUcnonvb3oeams epaguueckuii Memoo O0Jisi NPUOIUNCEHHOSO
peulerus YpasHeHull U HepageHCms;

—  U300padicams HA MPULOHOMEMPUYECKOU OKPYHCHOCU
MHOCECB0 peuleHuti NPOCmetuiux mpueoHOMempuyecKux
VPasHeHUll U HepageHCma,

—  BbINOJIHAMb OMOOP KOPHell YPAGHEeHUL UIU peuleHUll
HepaseHcme 6 COOMEemcmeuu ¢ OONOJIHUMENbHbIMU




COCTaBJIATh U p€IIaTh YPABHCHUA U CUCTCMbI ypaBHeHI/If/’I pu
PCHICHHUU HECCJIOKHBIX MMPAKTUYCCKUX 3aaa4

ycaosusimu u OCpanudeHuiAMU.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux y4eonvix

npeomemos:

COCMAsIAms U peulams ypasHeHUs, CUCeMbl YPAGHEeHUU U
HepaseHcmea npu peuleruu 3a0ay Opyeux y4eonvix
npeomemos;

UCNONB308aMb YPABHEHUS U HEPABEHCMBA 0151 NOCMPOEHUs U
UCCNe008aAHUSL NPOCMENUUUX MAMEMAMUYecKUx Mooeell
PEeanbHbIX CUmyayuil Uiy NPUKIaOHbIX 3a0ay;

YyMemb UHMePNPemupo8amy NOJY4eHHbII NPU peuleHul
VPABHEeHUsl, HePABEHCMBA U CUCTNEMbl pe3Ybman,
OoYeHUBamv e20 NPagoonododue 8 KOoHmekcme 3a0AHHOU
PeanbHOU Cumyayuu Uiy npuUKIaoHol 3a0adu

Dynkyuu

OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: 3aBUCUMOCTb
BEJTUYMH, (QYHKIIUS, apIYMEHT U 3HaueHue QyHKIUU, 00IacTh
OTIpe/IeTICHUS 1 MHOYKECTBO 3HAYCHUH (YHKINH, Tpadux
3aBUCUMOCTH, Tpaduk GYHKIIUU, HYIU (DYHKIIHH, TIPOMEKYTKH
3HAKOITOCTOSIHCTBA, BO3PAaCTaHUE HA YACIOBOM IMPOMEXKYTKE,
yObIBaHHE HA YHMCIIOBOM MPOMEXKYTKE, HAMOOJIbIIICE U
HauMeHblIlee 3HaueHue PYHKUINU Ha YUCIIOBOM IIPOMEXKYTKE,
nepuoauieckast QyHKUUs, TEPUO;

orepupoBaTh Ha 0a30BOM YpOBHE MOHATUSIMHU: NpsMas U
oOpaTHasi MPONOPLUOHAIBHOCTH JIMHEIHAs, KBaJApaTHUHAs,
norapudMuyueckas U rnokaszarenabHas QyHKIUH,
TpUTOHOMETpHUUYECKUe (YHKIIHH;

pacrno3HaBaTh rpaQuKu eMEHTapHbBIX QYHKIIHMI: PAMOil 1
00paTHON MPONOPIMOHATBHOCTH, JIMHEHHOM, KBaIpaTUYHOM,
norapu(pMUUEeCcKOr U MoKa3aTenbHON QyHKINH,
TPUTOHOMETPUUECKUX (PYHKIIMIA;

COOTHOCHTH TpaUKH FIEMEHTAPHBIX PYHKIUN: IPSIMON U
00paTHON MPONOPIIMOHATFHOCTH, JIMHEHHOM, KBaIpaTUYHOM,
norapu(pMUUECKOi U MoKa3aTeNbHON (QyHKINH,
TPUTOHOMETpHUUECKUX PYHKIMI ¢ hopMyTaMu, KOTOPHIMUA OHH
3a/1aHbl;

Onepuposamv NOHAMUAMIU: 3A6UCUMOCTNL BETUYUH, (DYHKYUS,
apeymenm u 3uavenue QyuKyuu, od1acms onpeoeneHus u
MHOIHCECMB0 3HAYEHU PYHKYUU, epapuK 3a8UcCUMOCMU,
epaghux pynxyuu, Hyau QyHKyuu, npomMerHcymxu
3HAKONOCMOAHCMBA, 803PACIAHIUE HA YUCTO80M
npomexcymke, yovieanue Ha YUCI080M NPOMENCYMKe,
Haubobulee U HauMeHbulee 3HaueHue QYHKYUU Ha YUCTLOBOM
npomedcymke, NepuooudecKas yHKyus, nepuoo, Yemuas u
HeuemHas (PYHKYuu,

ONepupoBamb NOHAMUAMU. NPAMAsL U 0OPAMHAS
NPONOPYUOHATLHOCTY, TUHEUHAS, K8AOPAMUYHAS,
Jloeapugmuieckas u noKazamenibHas QYHKYuu,
mpuzsoHomempuieckue QyHKYuu,

onpeodensamp 3HaueHue QYHKYUU no 3HAYEHUI0 apeymMenma npu
PA3IUYHBIX CROCOOAX 3A0aHUs PYHKYUU,

cmpoums 2paguKy U3y4eHHbIX QYHKYULL,

ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUUUX CLYUASX NO popmyie
noseoenue u ceolcmea QyHKYutl, HaxXo00ums no epaguxy
@yHKYyuU HAubOILUIUE U HAUMEHBULUE 3HAYCHUSL,

cmpoums IcKU3 epaguxa GyHkyuu, yoosiemsopsauiet
npugeOeHHoOMY HAOOPY YCI08UU (NPOMeNCYmKU




— HaXOJAUTh O TpauKy NpuOIMKEHHO 3HaYCHNS (DYHKLIUHU B
3aJJaHHBIX TOYKAaX;

—  OmpeAemsTh Mo rpaduKy CBOMCTBAa GyHKIUH (HYIH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HaOOJIbIIINE M HAUMEHBIINE 3HAYCHUS U
T.IL.);

— CTPOUTH CKHU3 Tpaduka GPyHKIMH, yIOBIETBOPSIOMICH
MPUBEICHHOMY Ha0OpY yCIOBHIA (TIPOMEXYTKH BO3pacTaHus /
yObIBaHUs, 3HAUeHNE (PYHKIMU B 3aJaHHOM TOYKE, TOUKU
IKCTPEMYMOB H T.1I.).

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

— OIpeAensTh 1o rpadukaM CBONCTBA peabHBIX MIPOLIECCOB U
3aBUCUMOCTEHN (HAaMOOBIINE M HANMEHBIINE 3HAYCHHUS,
MMPOMEXKYTKH BO3pACTaHUs U yOBIBAHUS, TPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

— HHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOUN CUTYyaIun

803pacmanus/yovleanus, 3Havenue QyHKYuu 8 3a0aHHO
mouKe, MOYKU IKCMPEMYMO8, ACUMNIOMbL, HYIU QYHKYUU U
m.o.);

—  pewams ypaeHeHus, npocmetiuiue Cucmemvl YpaeHeHuil,
UCRONL3YSL CBOUCMEA (PYHKYULL U UX 2PAPUKO8.

B nosceonesnoti sorcusnu u npu uzyuenuu opyeux y4eoHvix
npeomemos:

— onpeodensims no 2pagpuKam u UCHOIb308aMb OJisl PeUleHUs.
NPUKIAOHBIX 3A0ay CEOUCMEA PEANbHbIX NPOYECCO8 U
3asucumocmell (HauboIvLUIUE U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U
m.n.);

—  UHMeEpPNpemupo8ams C8OUCMBA 8 KOHMEKCMe KOHKPEMHOU
APAKMUYecKol Cumyayuu,

— onpedensamy no epagpuxam npocmeniuiue XapaKmepucmuku
nepuoOUYeCcKUX npoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe,
paouoceszu u 0p. (amniumyod, nepuoo u m.n.)

Inemernmol
MamemamuueckK
020 anaausa

— OmnepupoBath Ha 6a30BOM YpOBHE MOHATHSIMU: MPOU3BOAHAS
(hyHKIIMM B TOUKE, KacaTesbHas K Tpaduky QyHKIUH,
Mpou3BOIHAs (DYHKIIHH;

— OIpeAensaTh 3HAaYeHHE MTPOU3BOTHON (DYHKIIMH B TOUKE 110
M300paXeHUI0 KacaTelbHOM K rpaduKy, MPOBEACHHOMN B 3TOM
TOYKE;

— peuiath HECJOXKHBIC 3a]]a4l HAa IPUMEHEHHUE CBSI3U MEXKIY
MIPOMEXYTKaMU MOHOTOHHOCTH M TOUKaMH 3KCTpEMyMa
(GYHKIHH, ¢ OTHON CTOPOHBI, U MPOMEXKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMH MPOU3BOAHOM 3TO# PyHKIIUU — C
JIPYrOu.

B nosceonesnoui sorcuznu u npu uzyuenuu Opyaux npeomemos:

— TOJIb3YACHh Fpa(bI/IKaMI/I, CpaBHHUBATb CKOPOCTHU BO3pACTaHUA
(pOCTa, TMOBBIIICHHUSA, YBCIIMYCHUA U T.H.) HJIN CKOPOCTHU

—  Onepuposamv noHAMUAMU: NPOUIBOOHASL (PYHKYUU 8 MOUKe,
KacamenvbHas K epaguxy hyHKyuu, npou3eo0Hast YyHKYUU,

—  BBIYUCTAMb NPOU3BOOHYIO OOHOULEHA, MHO2OUIEHA,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  BLIYUCISIMb NPOUZBOOHBLE INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYULL, UCNONIb3YSL CNPABOYHbLE MATNEPUATbL,

—  uUccre008ams 8 NPOCMetUX Cyasx QYHKyuu Ha
MOHOMOHHOCHb, HAX00UMb HAUOOIbUIUE U HAUMEHbULUE
3HAYeHUst YYHKYUl, CMpoums 2paguxu MHO204IEeHO8 U
NPOCMeUuux payuoOHAIbHbIX (QYHKYUL ¢ UCNOTb30BAHUEM
annapama Mamemamuyeckoe0 aHauusd.

B noeceonesHoil scusHu u npu uzyueHuu Opyeux yueOHvix
npeomemos.

—  peuiamv NpuKiaoHvle 3a0a4u U3 OUoL02Ul, PUIUKU, XUMUL,




yObIBaHUs (TTaJeHNs, CHKEHUS, YMEHBIICHHS U T.I1.) BEJTMYUH
B peaJIbHBIX IIpOLIEccax;

COOTHOCHTB Tpa(rKi peabHBIX MMPOLECCOB M 3aBUCUMOCTEH C
UX OIMCAHUSAMH, BKIIOYAIOIIUMHU XapaKTEPUCTUKU CKOPOCTU
M3MeHEHHUs (OBICTPBII pOCT, IJIIABHOE IOHUKEHHE U T.I1.);
HCI0JIb30BaTh I'Pa)MKK peasIbHbIX IPOLECCOB JUISl PELLICHUS
HECJIOKHBIX MPUKIIAJAHBIX 3a/1a4, B TOM YUCIIE OIPEAEsis 110
rpaduKy CKOpOCTh X0/1a Iporecca

9KOHOMUKU U OpY2UX NPeomMemos, CeA3aHHble C UCCIe008aAHUEM
Xapakxmepucmux peaibHvlX NPOYeccos, HaxX0HCOeHUuem
HAUOONLUIUX U HAUMEHbUIUX 3HAYEHULl, CKOPOCMU U YCKOPEHUS
UHmMepnpemuposams nOJyYeHHble Pe3)Ibmamsl

Cmamucmuka u

OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMH

Hmemwv npedcmasnenue 0 OUCKpemHbIX U HENPEPLIGHBIX

meopus OTIMCATEIHPHBIMU XapaKTEPUCTHKAMU YHCIIOBOTO Habopa: CIYYAUHBIX BEIUYUHAX U PACNPeOeNIeHUsX, O He3A8UCUMOCMU
eéepoamuocmei, cpenHee apupMeTHIecKoe, Menana, HauboJiplee u CYYAUHBLX BETUYUH,
J102uUKa u HAWMEHBIIIEE 3HAYCHUS; umems npeocmasienue 0 Mamemamuieckom OHCUOAHUU U
KoMOunamopuxa OTIEPUPOBATH HA 0A30BOM YPOBHE MOHATHUSMH: YaCTOTa U oucnepcuu Cy4auHblxX eIUYUH,
BEPOSTHOCTH COOBITHS, CIIydallHBIN BHIOOD, OTIBITHI C umMemsb npeocmasieHue 0 HOPMAIbHOM pacnpeoenreHuu u
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITHSMU, npUMepax HOPMAaibHO PACHPEOENEeHHbIX CIVUAUHbIX BETUYUH,
BBIYUCIISTH BEPOSITHOCTA COOBITHI HA OCHOBE TOJICUETa YUCIIa NOHUMAMb CYMb 3aKOHA OOILUUUX YUCEN U 8b1O0OPOUHO20
HCXOHOB. Memooa uzmepeHusi 6epOosSMHOCmell;
umemsv npeocmasienue 00 YCi08HOU 6EPOIMHOCIU U O NOJIHOU
. 8EPOSIMHOCMU, NPUMEHAMb UX 8 PeuleHUU 3a0ay,
B nosceonesnotl scuznu u npu usyueHuu opy2ux npeomemos.
umMemv npeocmasierue 0 8a}CHbIX YACMHBIX 8UOAX
OIIEHMBATh ¥ CPABHHUBATH B TIPOCTHIX CIy4asX BEPOATHOCTH pacnpeoeneruii u npUMenANb Ux 6 peuleru fa()aq;
COOBITHIT B peabHOM KHU3HH; umenb n{)e()cmaeﬂeﬂue 0 KOppenAyuu Cay4auHblx 6eauduH, o
YUTaTh, CONOCTABJIATh, CPABHUBATH, UHTEPIIPETUPOBATH B Auneunou pecpeccuu.
IIPOCTHIX CIIY4asiX peaIbHbIE JAHHBIE, IIPEACTABICHHBIEC B BUJIE
Tabmuml, AuarpaMM, rpaguios B noseceonesnotl srcuznu u npu uzyueHuu opyux npeomemos.
BLIYUCTAMD UTIU OYESHUBANL BEPOSMHOCIIU COOLIMULL 8
DPEeAbHOU JHCUSHU
8b1OUPaAMb NOOX00sUUe MEMOObL NPEOCMABIeHUS U
00pabomku OaAHHLIX;
YMemb peuams HeCl0HCHble 3a0aiu Ha NPUMeHeHUe 3aKOHA
OonbUIUX YUCeN 8 COYUOLO2UL, CMPAXOBAHUL,
30pagooxpaneruu, obecneyeHuu 6e30NaAcHOCMU HACENleHUs. 8
Upe36uIUAlIHbIX CUMYAYUSX
Texcmoeovie PemaTte HecioKHBIE TEKCTOBBIE 3a/1a4l PAa3HbIX TUIIOB; Pewamo 3a0auu pazuvix munos, 8 mom uucie 3adavu

AHAJIIM3UPOBATH YCJIIOBUC 3aJa4U, IPpHU HCO6XO,I[I/IMOCTI/I

HOBbIUEHHOU MPYOHOCMU




3a0auu

CTPOMTSH JJIS €€ PELICHUS MaTeMaTHIECKYI0 MO/IEb;
MOHMMATh U UCTIOJIb30BATh JUIS PELICHHS 3aJa4u
nH(pOPMAIINIO, IPEACTABICHHYIO B BUJIE TEKCTOBOH H
CHUMBOJIBHOMH 3amucH, cXeM, TaOIull, 1uarpamMmm, rpadukos,
PHUCYHKOB;

JeiCTBOBATH IO AITOPUTMY, COJIEPKAIIEMYCS B YCIIOBUU
3aJauu;

WCIIOJIb30BATh JIOTUYECKUE PACCYKICHHS TIPH PEIICHUH
3aJauu;

paboTaTh C U30BITOYHBIMHU YCIOBHUSIMH, BEIOMpAs U3 Beel
nHbOpMaINH, TaHHbIE, HEOOXOAUMBIE ISl PEHICHUS 3a/1a4H;
OCYILIECTBIISITh HECIIOXKHBIN NIepe0op BO3MOKHBIX PELICHHH,
BBIOMpast U3 HUX ONTUMAIILHOE TI0 KPUTEPHUSIM,
c(hopMyIUPOBAaHHBIM B YCIOBUH;

aHATM3UPOBATh U MHTEPIIPETHPOBATH MOJTyYCHHBIE PEIICHUS B
KOHTEKCTE yCIIOBUS 3a7[aul, BEIONPATh PEIICHNUs, HE
MPOTHBOpEYAIIAE KOHTEKCTY;

pemaTh 3a/1a4M Ha pacyeT CTOMMOCTH MOKYTIOK, YCIIYT,
MOE3/JI0K U T.I1.;

pelIaTh HeCI0XKHbIE 3a7ja4H, CBA3aHHBIE C JOJIEBBIM y4aCTHEM
BO BJaieHuu GUPMOH, MPEANPUATHEM, HEABUKHUMOCTHIO;
pelaTh 3a/1a4 Ha IPOCThIE POLEHTHI (CUCTEMBI CKHJIOK,
KOMHCCHH) U Ha BBIUUCIICHUE CIIOXKHBIX ITPOLIEHTOB B
Pa3IMYHBIX CXEMaX BKJIA/I0B, KPEAUTOB U UIOTEK;

pelaTh NpaKTU4YeCcKue 3a/1a4u, TpeOyrolie NCI0JIb30BAHUS
OTpUIIATENIbHBIX YHCET: Ha ONPEIeIeHHEe TEMIIEPaTyphl, Ha
ompeesieHue TOJ0XKEHUS Ha BpeMeHHOH ocH (10 Halel pbl 1
MOCJIe), Ha JBMKEHUE JCHEKHBIX CPEICTB (IIPUXO0/Pacxom),
Ha oMpeAeNeHNe TITyOUHBI/BBICOTHI U T.I1.;

WCII0JIb30BaTh MOHATHE MacIITada Ijsl HaX0XKICHUS
paccTOSHUI U IJIMH Ha KapTaX, IIaHaX MECTHOCTH, TUIaHax
MOMEUIEHUH, BBIKpOHKaX, MpU paboTe Ha KOMIIbIOTEPE U T.I1.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

peuiaTb HECJIOKHBIC MMPAKTUYCCKUC 3a/la4l, BO3HUKAIOIINC B
CUTYyalluigX MMOBCEIHEBHOM JKHU3HHU

—  8bIOUpPaMb ONMUMATILHBIL MEMOO peuleHUs 3a0adi,
paccmMampuseas paziuiHvlie Memoobl,

—  Ccmpoums Mooenb peuieHus 3a0ayu, nPposooUmMs
dokazamesibHvle PAcCYHCOEHUS,

— pewams 3a0auu, mpeodyrowue nepebopa 8apuanmos, NPogepKu

YC08UlL, 86100pa ONMUMATILHO20 Pe3YIbmama,

—  AHATU3UPOBAMb U UHMEPNPEMUPOB8AMb Pe3YIbMAmyl 8
KOHmMeKcme YCl08Us 3a0aylU, 8blOUpams peueHusl, He
npomugopedaujue KOHMeKcmy;

—  nepesooumsv npu peulenuu 3a0avu UHGOPMayuio uz 0OHOU
Gopmbi 8 Opyeyro, UCNONL3YS NPU HEOOXOOUMOCMU CXEeMbL,
mabauysl, epaguxu, ouazpammol;

B noseceonesnotl sxcuznu u npu uzyueHuu opyux npeomemos.

—  pewams npakmudeckue 3a0ayu u 3a0ayu u3z opyux
npeomemos




TI'eomempus

OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMH: TOUYKA, IpsiMasi,
IUIOCKOCTh B IIPOCTPAHCTBE, MApaIeIbHOCTD U
NEPIEHANKYISIPHOCTD NMPSIMBIX U TNIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (TIpU3Ma,
nMpamua, IpsSMOYroJIbHbIN Mapaenenumnes, Kyo);
n300pakaTh U3y4aeMbie (UTYPHI OT PYKU U C IPUMEHEHHEM
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEeMHBIX (HUTYpP: BHI CBEPXY, COOKY, CHU3Y;

M3BIIEKaTh HH(OPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTeKaxX U
PHUCYHKAX;

npUMeHsTH TeopeMy [Indaropa npu BEIYNCICHUH HIIEMEHTOB
CTepeoMeTpUYEeCcKuX QUryp;

HAXOJIUTh 0OBEMBI U IUIOMIAIN TIOBEPXHOCTEH MPOCTEHIIINX
MHOTOTPaHHHUKOB C TIpUMEHEeHHEM (popMyT;

pacrio3HaBaTh OCHOBHBIC BHJIBI TEJ BpalleHHS (KOHYC,
nuIuHIp, cepa u map);

HAXOJUTh 0OBEMBI H IUIOIIAIN TOBEPXHOCTEH MPOCTEHIINX
MHOTOTPAHHHUKOB ¥ TeJ BPAILICHHUS C TPUMEHEHHEM (OPMYIL.

B nosceonesnou scusnu u npu uzyyeHuu opyeux npeomemos:

COOTHOCHUTbH a0CTPaKTHBIE FTEOMETPUUECKUE MOHATUS U (HAKThI
C pealbHBIMU KU3HEHHBIMU OOBEKTAMU U CUTYaLUSAMU;
HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUECKUX
¢buryp U1 perieHus TUMOBBIX 3a7a4 IPAKTHYECKOTO
COJIepKaHNUS;

COOTHOCHTb TUIOIIA/IM IOBEPXHOCTEH TeN 0JMHAKOBOU (HOPMBI
Pa3IUYHOTO pa3Mepa;

COOTHOCHUTH 0OBEMBI COCYI0B OJIMHAKOBOM (hOPMBI
Pa3IUYHOTO pa3Mepa;

OIICHUBATh (POPMY MPAaBUIBLHOTO MHOTOTPAaHHUKA MOCIIe
CIHJIOB, CPE30B U T.II. (OMpPEnesITh KOTUYECTBO BEPIIUH,
pebep u rpaHeil MoJydeHHbIX MHOTOTPAHHHKOB)

—  Onepuposamv NOHAMUAMU: MOYKA, NPAMASL, NIOCKOCHb 8
npocmpancmee, napanilebHoCms U NePReHOUKYIAPHOCHb
APAMBIX U NIOCKOCMEl;

—  npumeHAmb 05 peuleHus 3a0ay ceomempuyeckue haxmol,
eciu ycio8usi NpUMeHeHUs 3a0anbl 8 A6HOU (hopme;

—  pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPULECKUX BeIUYUH NO
006pasyam unl aneopUmmMam;

— Odenamu (8bIHOCHbBIE) NIOCKUE YEPMENHCU U3 PUCYHKOB
00beMHbIX pueyp, 8 MOM YUCe puco8ams U0 c8epxy, cOOKY,
CMpOUmb ceyenuss MHO202PaAHHUKOB,

—  U3BIEKamb, UHMEPNPEMUPO8aAms U NPeoopPaA308bI6AND
uHgopmayuro 0 ceomempudecKux guaypax, npeocmagieHHy0
Ha Yyepmescax;

—  npuMeHsmb 2eomempuyeckue Gaxkmol O0Jis peuieHus 3a0ay, 8
MOM YUcie NpeOnoaa2arnuux HeCKOIbKO WUa208 peueHUs;

—  ONUCLIBAMb B3AUMHOE PACHOLONCEHUE NPAMBIX U NIOCKOCMEl
8 npocmpancmaee;

—  opmynuposams ceolicmea u npusHaKu gueyp;

—  00Ka3bl8amv 2eoMempuyecKue YmeepicoeHus,

—  81ademvb CMaHOapmHoll Kiaccupurayuerl npocmpaHCmeeHHbIX
Gueyp (nupamuosi, npuzmsl, napaiieienuneovt),

—  Haxooumv 00veMbl U NIOWAOU NOBEPXHOCEl
2eOMempUYeCcKUx mejl ¢ npUMeHeHuem Gopmyi;

—  BBIYUCTAMb PACCMOANUSL U Ybl 8 NPOCMPAHCMEE.

B noseceonesHotl srcuznu u npu usyueHuu opyux npeomemos.

—  UCNONB3068aMb CEOUCMBA 2EOMEMPUHECKUX PUIYp OIS
Ppeuenust 3a0ay nPaKmu4ecko2o Xapakmepa u 3a0a4 u3 opyeux
obnacmetl 3HaHull

Bexmoput u
Koopounamul 6

OHepI/IpOBaTB Ha 0a30BOM YPOBHC INOHATHEM JCKAPTOBLI
KOOPpJAWHATHI B IIPOCTPAHCTBE,

—  Onepuposams HOHAMUAMU 0EKAPMOBbL KOOPOUHAMDYL 8
npocmpancmee, 6eKmop, Mo0yib 6eKMopa, pageHcmeo




npocmpancmee — HaXOJUTh KOOPJMHATHI BEPLUIMH Ky0a U MPSMOYTOJIbHOTO 6EKMOpOE, KOOPOUHAMbL 6EKMOPA, Y201 MeICOY 6eKMOPAMU,
napajuiesienunesa CKATIAIPHOE NPOU3EE0EHUE BEKMOPOS, KOITUHEAPHbIE GEKMOPbI,
Haxo0umuv paccmosiHue Mexicoy 08yMs MOUKAMU, CYMMY
8EKMOPOG U NPOU3BEOEeHUE 8EKMOPA HA YUCTO, Y20l MeNHCOY
8EeKMOpAMU, CKATSIPHOE NPoU3eedeHue, packiaobléams 6eKmop
1O 08YM HEKOINUHEAPHBIM 8EKMOPAM,
3a0aeams NIOCKOCMb YPABHEHUEM 8 0EKAPMO8OU cucmeme
KOOpOUHam;
peuiamsb npocmetiuiue 3a0a4u 866e0eHuemM 8eKmopHo2o bazuca
Hcmopusa — OnuceIBaTh OT/ACNBHBIE BBIAIONINECS PE3YIbTATHI, IIpeocmasnsams 6K1A0 6bIOAIOWUXCS MATNEMAMUKOS 8
Mamemamuku MOJTyYCHHBIE B XOJIC Pa3BUTHSI MAaTEMAaTUKN KaK HAyKH; passumue MamemMamuKy U UHbIX Hay4Hvlx obnacmetl,
— 3HATh IPUMEPHI MATEMATHIECKUX OTKPHITUN M X aBTOPOB B HOHUMAmMb POjlb MamemMamuxu 8 passumuu Poccuu
CBSI3U C OTEYECTBEHHOW U BCEMUPHON UCTOPHUEH;
— TIOHMMATh POJIb MATEMATHKH B Pa3BUTUU Poccun
Memoowt — IIpuMeHsATh H3BECTHBIC METOIBI IPH PEIICHAH CTAHIAPTHBIX Hcnonvzoeams ocHosHble Memoobl 0oKa3amenbemad,
Mamemamuku MaTeMaTHYeCKUX 3a/a4; npo8oOUNMb 00KA3AMENbCMEBO U BbINOJIHAMbG ONPOBEPHCEHUE,

— 3aMc4aThb U XapaKTCPHU30BATH MATEMATUYCCKHUEC
3aKOHOMEPHOCTH B OKPYKAIOLIEH IEUCTBUTEIIBHOCTH;

— TMPUBOAUTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B
MIPUPO/IE, B TOM YHCIIE XapaKTepU3YIOUINX KPacoTy U
COBEPIIECHCTBO OKPY)KAIOIIET0 MUpa U MPOU3BEACHUN
HCKYCCTBA

NPUMEHSAMb OCHOBHBLE MEMOObL PEULeHUS MAMEMAMUYECKUX
3a0ay,

HA OCHOBE MAMEMAMU4eCKUX 3aKOHOMEPHOCMEN 8 NPUpPooe
Xapaxkmepuzoe8ams Kpacomy u CO8ePUICHCMBO OKPYICAIOULe20
MUPA u RPoU38e0eHUll UCKYCCMBA,

NPUMEHAMb NPOCmeliuiue nPo2Pammuble Cpeocmsa U
INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTEMbL NPU PeULeHUU
Mamemamu4eckux 3a0ay

Conep:xkanmne y4eOHOI0 mpeamMera
OcHoBHas 0a30Basi nporpamMma

AJire0pa m Ha4aJIa aHAJIHU3A

[ToBTOopenue. Pemenne 3amad ¢ MCHOJB30BAHHUEM CBOMCTB YHMCENI M CUCTEM CUHUCICHUS, JCIUMOCTH, JOJE€W M YacTew,
MPOIICHTOB, MOJAyJiel uucesn. PemeHue 3amad ¢ MCMONB30BAaHUEM CBOWCTB CTETCHEH W KOpPHEW, MHOTOYJIEHOB, MpeoOpa3oBaHUM
MHOTOYJIEHOB U JIPOOHO-PAllMOHATBHBIX BbIPAXKEHUH.

Pemenue 3a1a4 ¢ nCnonb30BaHUEM TPATYCHOM MeEpHI yriaa. Mo1yp 4ynciia U €ro CBOMCTBA.




Pemenue 3a1a4 Ha IBU)KEHUE U COBMECTHYIO paOOTy ¢ OMOUIBIO IMHEHHBIX U KBAAPATHBIX YPAaBHEHUU U UX cUCTEeM. PemeHue
3a/lay ¢ MOMOIIbIO YMCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOH, ¢ MPUMEHEHHEM U300pa’K€HUs YHCIOBBIX
IIPOMEKYTKOB.

Pemenue 3aga4 ¢ MCNoOJIb30BaHUEM YHUCIOBBIX (YHKUMNA M UX rpadukoB. Vcnonb3oBaHue CBOUCTB U I'papMKOB JTUHEHHBIX U

KBaIpaTUYHBIX (QYHKLIMA, 00paTHON NpONOPLUUOHAIBHOCTA U QYHKIMH Y = Jx. I'paduueckoe penieHre ypaBHEeHUN U HEPABEHCTB.
Tpuronomerpuueckass OKPYXKHOCTb, paouannas mepa yena. CHUHYC, KOCUHYC, TaHT€HC, KOMAH2eHC TPOU3BOJBHOIO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO M CIEJCTBUSI U3 HETO. 3HAUEHUS TPUTOHOMETpuueckux QpyHkumit pis yrios 0°, 30°,

45°, 60°, 90°, 180°, 270°. (0,%,%,%,% pan). @opmyavt crodiceHUss MPUSOHOMEMPUYECKUX DYHKYUL, GOopMyabl npueoeHus,
Gdopmynbl 080UHO20 apeyMeHmA..

Hymu ¢GyHKImuM, NTPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HawmOonbllee W HauMeEHbIee 3HAa4YeHUE (QYHKIIUU.
[Tepuonnueckue GyHkmuu. YeTHOCTh M HEYETHOCTD PyHKIMH. Crodchble pyHKyuUuU.

Tpuronomerpuueckue GYHKIUH Y =COSX,Yy=SinX,y=tgx . @yuxyus y=ctgx . CBoiicTBa M TpaduKh TPUTOHOMETPHUUCCKHUX
byHKIIUHA.

ApPKKOCHHYC, apKCHHYC, apKTaHT'C€HC 4ucna. Apkkomaneenc yucia. TIpocTeiime TpUroHOMETPUYCCKUE YpaBHEHUs. PerieHue
TPUTOHOMETPUYECKUX YPABHEHHI.

Obpamnvle mpuecoHomempuieckue @yHKyuy, ux ceoticmea u epaguxu. Pewenue npocmetiwiux mpueconomempuyeckux
HepageHcms.

CrerneHb Cc JeHCTBUTENBHBIM IOKa3aTesieM, CBOMCTBa cremeHu. [IpocTeiliine mnokaszatenbHble ypaBHEHHS U HEPaBEHCTBA.
[TokazarenbHast GyHKIMS U €€ CBOKWCTBA U Tpaduk.

Jlorapudm uyucna, cpoiicTtBa snorapudma. Jecstuunslii norapudm. YHucio e. Hamypanvuwiti noeapugm. Ilpeobpazoanue
norapumuyeckux BbIpakeHHH. Jlorapupmudueckue ypaBHEeHHMs M HepaBeHcTBa. Jlorapudmudeckas (yHKIHMS U €€ CBOWCTBA U
rpaduxk.

CrerneHHas QyHKIUS U ee cBoMcTBa U rpaduk. ppamnroHansHble YpaBHEHUS.

Memoo unmepsanos 0iisi peuieHus HepaseHCma.

IIpeobpaszosanus  ecpagukos @yukyull: cosue 6004b KOOPOUHAMHBIX OCeU, pacmsdcenue U cocamue, OMpadCeHue
OMHOCUMENLHO KOOPOUHAmMHbIX ocell. I paguueckue memoovl pewieHusi ypasHenwuti u HepageHcms. Pewenue ypasnenuii u
HEepPaeHcma, Co0epHCAuUX NepemMeHHyI0 0O 3HAKOM MOOYIIA.

Cucmembl NOKA3aMeENbHBIX, 102aAPUDMUYECKUX U UPPAYUOHATbHBIX YpagHeHul. Cucmembl NOKA3aMenbHbIX, 102apUDMUYecKux
HepageHcma.

Bzaumno oopamuvie pynxyuu. I pagpuxu 63aummno o6pamuvix QyHKyutl.



Ypasuenus, cucmemul ypasnenuu ¢ napamempom.

[IpousBonnas ¢pyukiuu B Touke. KacarenbHas k rpaduky ¢yHkuuu. I'eomerpuueckuil U (GU3HMUECKUN CMBICT MPOU3BOAHOM.
[TpousBoiHbIE A1eMeHTapHbIX GYHKIUH. [Ipasuna ougpepenyuposarus.

Bmopas npouseoonas, ee ceomempuyeckuii u pusuueckuii CMoici.

[lonsiTue o HenmpepbIBHBIX QYHKIUAX. TOUKHM SKCTpeMyMa (MakcuMyMa U MUHUMYyMa). MccnenoBanue anemMeHTapHbIX (YHKINAN
Ha TOYKHU HKCTpEMyMma, HauOoJiblllee M HAMMEHbIIEE 3HAUYEHUE C MOMOIIbI0 MPOU3BOAHOM. [locmpoenue epaguxoe ¢hynkyuti c
HOMOWbIO NPOU3800HLIX. [Ipumenenue npouzgooHol npu pewerHuu 3a0au.

IlepBooOpa3zHas. [lepsoobpasznvie s1emenmapuvix Gyukyui. Ilnowads xpusoauneunou mpaneyuu. Popmyna Hviomona-
Jletibnuya.Onpedenennvlii unmezpan. Beiuucienue niowaoei niockux gueyp u 00vemos mei 8paweHus ¢ NOMOwbI0 UHMeZpand.

I'eomerpusn

[loBTOpenue.Pemenne 3agau ¢ NMpUMEHEHHUEM CBOWCTB (UTYp Ha IUIOCKOCTH. 3aJauyd Ha J0Ka3aTelIbCTBO M IMOCTPOEHUE
KOHTprpuMepoB. Vcnonp3oBaHWe B 3ajadyax MPOCTEHIIMX JIOTMUECKUMX MpaBujl. PermeHune 3aiad ¢ HUCMHOJIB30BAaHUEM TEOPEM O
TPEYroJbHUKAaX, COOTHOIICHUHN B MPSMOYTOJIBHBIX TPEYTOJbHUKAX, (DaKTOB, CBSA3aHHBIX C YETHIPEXYyrojbHUKaMu. Pelienne 3amau ¢
UCIIOJIb30BaHNEM (DAKTOB, CBS3aHHBIX C OKpYXHOCTSMH. PemieHue 3aad Ha W3MEpEHHUs Ha IUIOCKOCTH, BBIYUCIICHHE JIMH U
wiomaaeu. Pewenue 3a0au ¢ nomowsbto 6eKmopos u KoopouHam.

Harnsannas crepeomerpusi. @urypsl u ux uzolOpaxeHus (kyo, mupamuaa, npusma). OcHO8Hble NOHAMUSA CIMePeoMempuu U ux
ceoticmea. CedeHus kyda u TeTpasipa.

Touka, mpsiMast ¥ IJIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX. B3anMHOE pacnoyioKeHNe NpsIMbIX
W IUIOCKOCTeH B mpocTpaHcTBe. IlapamienpbHOCTh MPSAMBIX M IUIOCKOCTEH B MPOCTpaHCTBE. M300pakeHHE MPOCTEHITNX
POCTPAHCTBEHHBIX (DUTYP HA MIIOCKOCTH.

Paccrosinust Mexay purypamu B mpOCTPAHCTBE.

VYrael B ipoctpaHcTBe. [IepneHIuKyIsIpHOCTD NPSIMBIX U INTIOCKOCTEN.

[Ipoexrmust ¢hurypsl Ha MWIOCKOCTh. [Ipu3HAKN MEPIIEHIUKYIIPHOCTH MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE. Teopema o Tpex
MEPIICHANKYJIIAPAX.

Mpmuororpannuku. [lapamnenenunen. CBoicTBa MpSIMOYTOJIBHOTO mMapaienenunena. Teopema Iludaropa B mpocTpaHCTBE.
[Tpusma u nupamuna. [IpaBunbHas nupamuia v npasuibHas npusma. [Ipsmas nupamuaa. SIeMeHThI IPU3MbI U TUPAMUIBI.

Tena Bpamenus: MWIMHIP, KOHYC, chepa U map. OCHOBHBIE CBOWCTBA MPSMOTO KPYrOBOTO HUJIMHApPA, MPSMOTO KPYTrOBOTO
KoHyca. M3o0paxeHue Ten BpallleHHs Ha TIOCKOCTH.

IIpeocmaenenue 06 yceuenHoM KOHyce, cedeHus KOHyca (napanieibHoe OCHOBAHUIO U Npoxoosiujee depe3 6epuiuny), cedeHus
yuauHopa (napannenvHo u NepneHouKyIsAPHO ocu), cevenus wapa. Pazeepmrka yununopa u Konyca.



IIpocmetiuue KombUHaAYUU MHO20CPAHHUKOS U mell 8paujeHusi medxcoy cobou. BbIUUCIEHHE 3JIEMEHTOB NMPOCTPAHCTBEHHBIX
¢uryp (pedpa, 1TuaroHasniu, yribl).

[Inomaas MOBEPXHOCTU MPABUIBHOM MUpPAMUJbBI U NMPSAMOM Mpu3Mbl. [Inomans moBepXHOCTH MPSIMOr0 KPYroBOTO LMJIMHIpA,
MPsIMOTO KPYyroBOro KOHyca U 1apa.

[Tonsitue 06 o6beme. OOBEM MUPAMUJIBI U KOHYCA, TPU3MbI U WIKMHIpa. O0BeM 1mapa.

Ilo0o6nbie mena 6 npocmparncmee. COOTHOIIECHUS MEX]TY IUIOIIAISIMH MOBEPXHOCTEN U 00beMaMU MOJOOHBIX TEN.

Heuorcenuss 6 npocmpancmee: napanrienbHblii NEPEHOC, YEHMPALbHAS CUMMEMPUs, CUMMEmMPUs OMHOCUMENbHO NIOCKOCHU,
nosopom. Ceoticmea ogudicenuti. IIpumenenue 0sudicenuli npu peuieHuu 3a0ay.

BekTopel u koopauHatel B mpocTtpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO, YTOJ MEXIYy BEKTOpaMHu.
Konnuneapubie 1 komIuiaHapHble BeKTOpbl. CkanspHoe npouszgedeHue 6ekmopos. Teopema o pa3nodceHuu 6eKmopa no mpem
HeKxoMniaHapHoulm eekmopam. Cransipnoe npouszgedeHue 6ekmopos 6 koopournamax. llpumenenue 6ekmopoe npu peuienuu 3a0a4 Ha
HAaxodcoeHue paccmosHull, OuH, niowaoel u 00vemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasnenue cgpepvl 6 npocmparcmee. Dopmyna 015 bl4UCIEHUS PACCMOSHUSL MENCOY
MOYKaMu 8 NPOCMpaHcmae.

BepositHOoCTb U cTaTHCTHKA. PaboTa ¢ TaHHBIMHU.

[loBTopenue. Pemenne 3amau Ha TabmuyHoe u Tpaduyueckoe TMpeicTaBiIeHHe MAaHHBIX. lcmonb30BaHHE CBOWCTB U
XapaKTepUCTUK YHCIOBBIX HAOOPOB: CpeIHUX, HAMOOJBIIET0O U HAMMEHBIIETO 3HAYEHUsA, pa3Maxa, ducnepcuu. Pewenue 3adau na
onpeoesienue 4acmomsl U 8epoSIMHOCIU CcOObIMUl. Bviuucienue seposmuocmeii 8 onvimax ¢ pagHOB03MOICHLIMU dJIeMEHMAPHBIMU
ucxooamu. Pewenue 3a0dau c npumeneHuem KomoOunamopuku. Pewenue 3adau ma evluucienue eposimHocmeu He3a8UCUMBIX
coobimutll, npumeHenue oOpmyIvl ClodCeHUus eepoamuocmell. Pewenue 3adau ¢ npumenenuem ouacpamm Jiinepa, Oepesa
seposmuocmelt, hopmynvt bepuynnu.

Yenosnas seposmuocms.lIpasuno ymuoorcenus geposimuocme. QPopmyna noaHou 8eposamHoCmi.

Luckpemnvie cryuaiinvle GenuyuHvl u pacnpeoenenus.Hesasucumvie crayyaunvlie eeruuunvl. Pacnpedenenue cymmuvl u
NnpouU36e0eHUs: He3a8UCUMBIX CTLYYAUHBIX BEIUUUH.

Mamemamuueckoe odcuoanue u oOucnepcus CaAy4auHou eeaudunvl.Mamemamuueckoe odcuoanue u OUCNEPCUS CYMMbl
cayyaunsix eeaudun. I eomempuyeckoe pacnpeoenenue. bunomuanbHoe pacnpeoenenue u e2o ceoucmad.

Henpepuisnvie ciyuaunvie genuuunsl. [lonamue o niomnocmu éeposimuocmu. Pagnomepnoe pacnpedenenue.

Ilokazamenvhoe pacnpeoenenue, e2o napamempul.



llonamue o HopmanvHom pacnpeodenenuu. Ilapamempvl Hopmanvho2o pacnpedenenus. Ilpumepvr cayyaiinbix GenuUdUH,
NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PeutHOCmb USMEPEeHUL, POCM Yel06eKa).

Hepasencmeo Yebviwesa. Teopema bepruynnu. 3axon 6onvuiux yucen. Boioopounwvlii memoo uzmepeHnus eeposmuocmet. Ponb
3aKOHa OOLUIUX YUCe]l 8 HAYKe, npupooe U obuecmae.

Koeapuayusa osyx cnyuaiinvix éenuyun. Ilonsamue o koaghguyuenme xoppenayuu. Coemecmmuvle HabAOOEHUs. 08YX CLYYAUHBIX
senuyUuH. Bolbopounvlil Ko3gguyuenm Kopperiyuu.

TemaTuyeckoe IMIIAHUPOBAHUE

IIporpamma mo anredpe u HayaJjam anajau3a B 10 kiacce paccuntana Ha 102 yaca B rog (3 yaca B HeJe/110)

Ne i/t Conepxanue Matepuasa KonunuectBo wac. | KonuuectBo uac. K/p
o AIl no PII

1 [ToBTopenue. CrtapToBasi AMArHOCTHKA 64 1
2 JleficTBUTENIbHBIC YHCIA 134 134 1
3 Crenennas QpyHKIIUS 124 124 1
4 [TokazarenbHast GyHKIHUSA 10 9 129 1
5 Jlorapudmudeckas ¢yHKIHUSA 154 17 9 1
6 Tpuronomerpudeckue GopmyJIibl 20 4 224 1
7 TpuroHomeTpruueckue ypaBHEHUS 144 174 1
8 IToBTOpEeHUE 24 34 1

Uroro 86 4 102 4 8

IIporpamma no reomerpuu B 10 ki1acce paccuntana Ha 68 yacoB B roj (2 yaca B HeJeJI10)



Ne /it Conepxanue Matepuana KonuuecTBo yac. KonuuecTtBo yac. K/p
o All o PII
1 [ToBTOpenue. CTtapToBasi AUarHOCTUKA 64 1
2 Brenenune 34 34
3 [TapannenbHOCTh NPSIMBIX U TIJIOCKOCTEN 16 4 184 2
4 [lepneHAUKYISAPHOCTD NPAMBIX U IJIOCKOCTEN 174 19 4 1
5 MHororpaHHUKH 124 16 4 1
6 [ToBTOpEHUE 34 64 1
Uroro 514 68 u 6

TemaTu4eckoe MIIAHUPOBAHUE

IIporpamma mo aaredpe u HayaJam aHaju3a B 11 ki1acce paccuntana Ha 99 yacos B roa (3 4yaca B HeJeJII0)

Ne ni/m Coneprxanue Marepuana KonunuectBo yac. | KonuuectBo yac. K/p
no All o PII1
1 ITopTopenue. CtapToBasi AUArHOCTHUKA 44 1
2 Tpuronomerpuyeckue GyHKIIUU 14 4 18 gy 1
3 ITponsBoHAS U €€ T€OMETPUYECKUI CMBICIT 16 4 18 4y 1
4 [IpumMeHeHne TPOU3BOTHOMN K MCCIICTOBAHUIO (PYHKITHIMA 124 144 1
5} WNuTterpan 10 4 104 1
6 KomOunaropuka 10 4 10 g 1
I DJIEMEHTHI TEOPHUU BEPOSITHOCTEH 114 114 1
8 CrarucTtuka 8 1 8 g 1
[ToBTOpEeHUE Sy 6 9 1
UTOTO 86 u 99 4 8

IIporpamma no reomerpum B 11 ki1acce paccuntana Ha 66 4acoB B roj (2 yaca B HeJeJI10)




Ne i/t Conepxanue Matepuana KonmuectBo vac. | KommuecTBo yac. K/p
o AIl o PII

1 IloBropenune. CtapToBasi JUarHOCTHKA 44 1
2 Hunuuap, KOHYC U 1Iap 134 16 4 1
3 OO6BEMBI TEN 1549 179 1
4 BekTopsl B mpocTpaHCTBE 64 64
) Meton KoopaMHAT B MPOCTPAHCTBE. JIBUKEHUSA 1149 154 1
6 [ToBTOpEHUE 6 u. 8u

UTOTO 51y 66 u
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