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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

BoinyckHuk Ha 6230BOM YPOBHE HAYYHMTCS

BobinyckHHK Ha 62a30BOM YPOBHE MOJIYYHT
BO3MOKHOCTb HAYYHTHCS

1. Aaredpa u HayaJa aHAJIN3A

Jj1eMeHThbI TCOPHHU MHOXKECTB " MaTeMaTH4eCKOl JIOTHKH

— OmnepupoBath Ha 6a30BOM ypOBHE MOHATHSIMHU:
KOHEYHOE MHOXKECTBO, JJIEMEHT MHOXKECTBa,
MOJMHOXKECTBO, MepecedueHre U 00beANHEHHE
MHOXKECTB,  YHCJIOBBIE =~ MHOXXECTBAa  Ha
KOOPJIMHATHOM MIPSMOMN, OTPE30K, UHTEPBAJI,

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHSITHSMHU:
YTBEpXK/JAECHUE,  OTpUIIAHUE  YTBEP)KICHUS,
HNCTHHHBIC U JIOKHBIC YTBCPIKIACHUA, IPUYINHA,
CIE/ICTBHE,  YaCTHBIA  ciay4daid  oOrmiero
YTBEPXKICHUS, KOHTPIPUMED;

— HaxXoOuTh IMNEPECCUCHUC U O6’be):[I/IHCHI/Ie ABYX
MHOXCCTB, MNPCACTAaBJICHHBIX rpaq)nqecm/l Ha
YHCJIOBOU MPSIMOI;

— CTPOUTH HAa YKCIOBOM OPSIMOU MOAMHOKECTBO
YHUCIIOBOTO MHOJKECTBA, 3aJlaHHOe
HpOCTeI\/'I]_HI/IMI/I YCIIOBUSIMUA,

—  pacmo3HaBaTh JIOKHBIC YTBEPKACHUS, OLTHOKU
B pacCyXJIeHUsX, B TOM 4YHCIIE C
HCTIOJB30BaHUEM KOHTPIIPUMEPOB.

B noeceonesnou sicuznu u npu usyyenuu Opyaux
npeomemos:

— WCHONB30BaTh UYWCIIOBBIE MHOXKECTBA  Ha
KOODAWHATHOW  TPSAMON ANl ONMHUCAHUSA
PEATbHBIX TPOIIECCOB U SBIICHHUIA,

— TIPOBOAMUTH JIOTUYECKHE  PACCYXKIEHUSI B
CUTyalusax HOBCCHHGBHOﬁ KHU3HU.

Onepuposamb NOHAMUAMU.  KOHEUHOE
MHOICECMEBO, onemMenm MHOJICECmaa,
NOOMHOJICECB0, nepeceyerue U 00veounenue
MHOJICECM8,  YUCI08ble — MHOJCeCmed  Ha
KOOPOUHAMHOU NPSIMOU, Ompe30K, uHmepsal,
NOTYUHINEPBAT, NPOMENICYIMOK C BbIKOIOMOU
mouxotl, epaghuueckoe npeocmasienue
MHOIICECME HA KOOPOUHAMHOU NIOCKOCMU,
ONepupo6ams  NOHAMUSIMU:  YMEepiicOeHue,
ompuyaHue  YmeepiucOeHus,  UCMUHHble U
JIOJICHbIE YMEepiCOeHus, Npuyuna, ciedcmeue,
yacmHubll - cayual  00weeo  ymeepicoenus,
KOHmMpnpumep;,

npoeepsamsv  NPUHAOIEIHCHOCL  dNIeMeHma
MHOHCECBY;

Haxooums  nepeceuenHue U  00veOuHeHue
MHOJICECMB, 8 MOM UUCAe NPEOCHmABIeHHbIX
epaguuecku Ha HUCIOB0U NPAMOU U HA
KOOPOUHAMHOU NAOCKOCU;

nPo8OOUMb OOKA3AMENbHBIE PACCYHCOCHUSL 0I5
000CHOBAHUS UCMUHHOCIU YINGEPHCOCHUI.

B noeceouegnoil ocusnu u npu uzyuenuu Opyaux

npeomemos:

UCTIOTB306AMb  YUCTIOBbIE  MHONCECBA  HA
KOOPOUHAMHOU NPSIMOU U HA KOOPOUHAMHOU
RIOCKOCMU 015 ONUCAHUSL PEATIbHBIX HPOYECCO8
U AGIEeHU;

npoBOOUMb O00KA3AMENbHbIE PACCYNHCOCHUsL 8
cumyayusx — nOBCEOHeGHOU  JICU3HU,  Npu
peutenuu 3a0ay Uz Opy2ux npeomemos.

Yucna u eviparicenus
— OmnepupoBath Ha 6a30BOM ypoBHE MOHATUSAMU: | — (C80000HO onepupogams NOHAMUAMU. Yeloe
1eoe YKCIIO, JIETUMOCTb YHCen, yucno,  0enuMocmv  uucen,  O0ObIKHOGCHHAS
OOBIKHOBEHHAs JIpO0b, JIECATUYHAS JPOOb, 0podb, Odecsimuynas Opobb, PAYUOHATILHOE
palroHaIbHOE YHCIIO, npuoOIMKEHHOE YUCIO0, NPUOTUNCEHHOE 3HAYEHUe YUCAA, YACTDb,

3HaUECHWE 4YHCJIa, YacTh, JIOJIS, OTHOIIECHHE,
MPOIICHT, TIOBBINIEHWE W TIOHMKCHUE Ha
3aTaHHOE YHCIIO TIPOIEHTOB, MACIITa0;

— omepupoBaTh Ha 6a30BOM YPOBHE MOHSTUSMHU:

norapudm 4yucha, TPUTOHOMETPHUYECKAS
OKPYXHOCTb, I'paJlyCHas Mepa yrJja, BEJIUYruHa
yria, 33JTaHHOTO TOUYKOU Ha

TPUTOHOMETPUYECKOH  OKPYKHOCTH, CHHYC,
KOCHHYC, TAHI€HC U KOTAaHICHC YTIIOB,
HMMEIOIINX IPOU3BOJIBHYIO BEIUYHHY;

— BBINOJHATH apU(PMETHYECKHE JIEHCTBHUS C
LEIbIMHA U PAllMOHATIBLHBIMY YUCIIAMUY,

— BBINOJHATH  HECIOXHBIE  TpeoOpa3oBaHUs

00J1s, OMHOWEHUe, NPOYEHM, NOBbLIUCHUE U
NOHUdICEHUEe HA 3A0AHHOE YUCIO NPOYEHINOS,
macumaob,

nPUBOOUMs  NPUMEPbL  YUCel C  3A0AHHbIMU
CEOUCMBAMU OCIUMOCIIL;

Onepupoams NOHAMUAMU. JI02APUGM HuUCa,

MPULOHOMEMPUYECKAs OKPYICHOCHIb,
PAOUAHHAS U 2padyCHAs Mepa Yead, SeluduHa
yena, 3A0AHH020 MOYKOU Ha

MPULOHOMEMPUYECKOU  OKPYICHOCMU, CUHYC,
KOCUHYC, MAH2EHC U  KOMAH2EHC  Y2]086,
UMEIOWUX NPOU3BONbHYIO BEIUMUHY, YUCAA € U
T,




YUCJIOBBIX BBIPAKEHUM, COACPIKALIUX CTCICHU
yucen, JUOO KOPHM W3  4Hced, JmOo
sorapuMbI YACET;
CpaBHUBATh pAalMOHATbHBIC
co00i;

OIICHMBATh U CPAaBHUBATH C PAIIMOHATHLHBIMU
YUCIaMHM 3HAYCHUS IENBIX CTENeHeW uwmcedn,
KOpHEH HAaTypaJlbHOM CTENEHW U3 YHCEl,
norapu()MOB YKCEN B IPOCTHIX CIyJasiX;
n300paxkaTb TOYKAMH Ha YHCJIOBOHW MPAMOM
LEeJIbIe U PAllOHATIFHBIC YUCIIA;

M300pakaTh TOYKAMH Ha YHCJIOBOH IPSMOM
LeJble CTEIEHW 4YHUCENl, KOPHU HaTypajbHOM

uuciia MEXKAYy

CTENIeHH W3 4YHCeN, JOTrapupMbl UYHCET B
MIPOCTBIX CIyYasx;
BBIMOJIHATh ~ HECHOXKHBIE — MpeoOpa3oBaHHs

LENBIX ¥ JAPOOHO-PAMOHAIBHBIX OYKBEHHBIX
BBIPAKECHUH;

BBIpDAXKAaThb B  IPOCTEHIIMX  CIIydasx
paBEeHCTBA O/IHY NIEPEMECHHYIO Yepe3 JIpyTHe;
BBIYUCIATL B IPOCTHIX ClIydadX 3HAUYCHUA
YUCIOBBIX M OYKBEHHBIX  BBIpa)KEHUII,
OCYILLIECTBIISII HEOOXOAMMBIE MOJACTAHOBKH H
mpeoOpazoBaHuS;

1/1306pa>1<aTL CXEMAaTUUYCCKU YIoJ, BEIMYHMHA
KOTOPOTO BBIpa)K€Ha B Tpajlycax;

OLICHUBATh 3HAKU CHHYCAa, KOCHHYCA, TAHT€HCa,
KOTAaHT'€HCA KOHKPETHBIX yIJIOB.

ns3

BLINOMHAMb  apudmemudeckue  Oelcmeus,
couemas ycmHvle U NUCbMEHHble NpUeMbl,
npUMeHsis npu Heobxooumocmu
BLIUUCTIUMENbHYLE YCMPOUICMEA;

Haxo0ums  3HAYEHUs KOPHA  HAMYPATbHOU
cmenenu, cmeneHu ¢ payuOHANbHHIM
nokazamenem, Jao2apupma, UCNOAb3YS Npu
Heobxooumocmu BbIUUCTIUMENbHbIE
ycmpoucmea;

NOML306AMBCST  OYEHKOU U NPUKUOKOU  npu
NPAKMU4ecKux pacuemax,

npPoeoOUMs N0 U3BECMHbIM — (OpMyIam U
npasunam npeobpasosans OVKBEHHbIX
BbIPAdICEHUT], GKIIOUAIOWUX CMENneHlU, KOPHU,
Jo2apughmvi u MpUeOHOMempuiecKue
dynxyuu;

HAX00UMb 3HAYEHUS YUCTOBbIX U OYKEEHHbIX
BbIPAdICEHUTl,  OCYWeCmEIsisl  HeoOX0OuMble
NOOCMAHOBKU U NPEOOPAB0BAHUSL,

uzobpadcams  cxemMamuyecku Yeol, 6eIUdUHA

KOmMopoz2o  evlpajicena 6  2paoycax — uau
paouanax;

UCNOIL306AMb NPU PeuleHUU 3a0ay MabIuyHble
3HAYeHUs — MPUSOHOMEMPUUECKUX  DYHKYUlL
yenos;

BbINONIHAMb ~ NEpegood  BeIUYUHbL  Yeld U3

PAOUAHHOU Mepbl 8 2PA0YCHYI0 U 0OPAMHO.

B noeceomnesnou srcuznu u npu usyuenuu Opyeux
NOBCEOHEBHOU JCUSHU U NPU UZVHUEHUU OpYeUX YuebHbIX npedMemos:
VueOHbIX npeOMemos: —  8bINONHAMb OCUCMBUSL C YUCTO8bIMU OAHHBIMU
BBITIOJIHATE BBIYUCIICHUS IIPH PEIICHHH 3a1ad npu peuienuu 3a0au NpaKmuyecko2o
IIPAKTHYIECKOI'0 XapaKTepa, Xapaxkmepa u 3a0ai u3 paziudHelx obdracmeri
BBITIOJIHSTH IPaKTUYCCKUEC pacyeThl c 3HAHULL,  UCNOMbL3YA  NpU  HEoOXO0OUMOCHuU
UCIIOJIL30BaHUEM npu HCO6X0)Z[I/IMOCTI/I Cnpaeoynble mMamepuaibl U 6blYUCIUMENbHbIE
CIIPAaBOYHBIX MAaTEPHAJIOB M BBIYMCIUTEIIBHBIX yempoucmea;
YCTPOMCTB; — OyeHUsamv, CPABHUBAMDb U UCNONL308AMb NPU
COOTHOCUTH pcanbHbIC BEJIUYUHEI, peuteHuu npakmu4eckux 3610611! yucioesle
XapaKTECPUCTUKHU 00BEKTOB OKpY’Karomero 3HA4Y€eHUsl pedajlbHblX e6elUuYdUH, KOHKpemHble
MHpa C Uux KOHKPETHBIMH YUCJIOBBIMU Yqucunoesnvle xapakmepucmuxku 00veKmos
3HAYCHUSAMU, OKpyd#Hcaroue2o mupa.
HCII0Ib30BaTh METOOBI OKpYTJICHHUH,
NpUOIKEHUS. W TPUKHUIKA TIPH  PEIICHUU
MPaKTUYECKUX 3a/1a4 MOBCEJHEBHON XKU3HHU.

Ypasuenusa u nepasencmea

Pemiath juHEHHbIC ypaBHEHUs M HEPABEHCTBA,
KBaJ[paTHBIC YPaBHEHNUS,

pemiath JjgorapuMHUYECKHe YpaBHEHHS BHIA
log 5 (bx + ¢) = d u npocTelime HepaBeHCTBA
Buma log 4 x < d;

peliath IMOKa3aTelibHbIe ypPaBHEHHUS, BHA
a”"=d (rme d MOXHO HpPEICTABHTb B BUIE
CTENICHW C OCHOBaHMEM a) W TPOCTEHIINe
HepaBeHcTBa Bujaa &' < d (rme d MOXHO
IPEJCTAaBUTh B BHJE CTCICHH C OCHOBAaHHEM
a);.

Pewamv  payuonanvuvie, noxazamenvhvie u
Jloeapupmuieckue ypaeHeHus U HepaseHcmad,
npocmetiuiue UppayuoHaIbHble u
mpueoHoMempuiecKue YypaeHeHusl,
HepageHcmea U ux CUcmembl,

UCTIONB3068Ab MEMOObl Peulenus YPaeHeHull:
npugedenue K 6udy «NnpouzeedeHue pagHo

HYZIIO» UIU «H4acnHoe paeHO HYM0», 3dMeHA
NnepemMeHHblX,
ucnoiv3oeanisb Memoo uHmepeanioe ost

PEULEHUSA HEPABEHCMB,




MNPpUBOAUTL HCCKOJIBKO MPHUMCPOB KOpHCfI

MIpOCTENIIETO TPUTOHOMETPUUYECKOTO
ypaBHEHHUS BUA: sin X =@, COSX =4a, tgx=a,
Ctg X = a, rme a — TabnMYHOE 3HAYCHHE
COOTBETCTBYIOLLEH TPUTOHOMETPUYECKOMN
byHKIUH.

B noeceonesnou oicuznu u npu usyuenuu Opyaux

npeomemos:

COCTaBJIATh M PEIIaTh YPABHEHHS WU CHCTEMBI
yYpaBHEHHH  TNpHU  PEIICHUH  HECIOKHBIX
NpPaKTHIECKUX 3a/1a4.

—  ucnonv3osamv  epaguyeckuti  Memoo 0
NPUOTUICEHHO20 — peuleHUs.  YPABHeHUll U

Hepagencme,
—  usobpadicamv  HA ~ MPUSOHOMEMPUYECKOU
OKpYHCHOCTNU MHOIHCECBO peuterull
npocmenuuiux MPU2OHOMEMPUUECKUX

VPasHeHUll U HePABEHCME,

—  GuINONHAMbL OMOOp KOPHEU YPAasHeHUll umu
PeWeHUll Hepasencme 6 COOMEEeMCmeUU ¢
OONOTHUMETLHBIMU VCA0BUAMU u
02PaAHUYEeHUAMU.

B nosgceonesnoti ocusnu u npu uzyvenuu Opyaux
VUEOHBIX NPeOMemos.

—  cocmasnAmy U peuwams YPaeHeHUsl, CUCEeMbl
VpasHeHull U HepaseHCmaa Npu peuenul 3a0ay
Opyaux yueOHvlX NPEOMemos;

—  UCHONb308aMb YPAGHEHUSI U HEPABEHCMBA OISl
HOCMPOeHUst U UCCIEO08AHUSL  NPOCMElUX
Mamemamudeckux MoOerell PeanvHbix
cumyayutl uiu NPUKIAOHbIX 340ay,

—  yMemb UHMePNpemuposams NOJYYEHHbIL NpU
peweHuy  YypaeHeHus, — HepageHcmea U
cucmemvl  pesyibmam, — OYeHUeamv €20
npagoonooodue 6  KOHmMeKcme — 3a0aHHOU
PEeanbHOU cumyayuu uiu NPUKIaoHol 3a0ayul.

Dynkyuu

OnepupoBath Ha 6a30BOM YPOBHE MOHSATHSIMU:
3aBHCUMOCTh BEJNWYHH, (QYHKIUS, apTyMEHT M
3Ha4YeHHE (YHKIMH, O0JIACTh ONPEICIICHUS U
MHOXECTBO 3HAUCHWH (QyHKIUH, rpaduk
3aBUCUMOCTH, Tpaduk  GYHKOWH,  HYJIH
(GYHKIMHM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA,
BO3pacTaHWE Ha 4YHCIOBOM IPOMEKYTKE,
yObIBAHWE  HA  YUCIIOBOM  TPOMEXKYTKE,
HauOoNblllece ¥  HAaWMEHbBIIEC  3HAYCHUC
(GYHKIIMM ~ HA  YHCJIOBOM  INPOMEXKYTKE,
nepuoueckas GyHKIUs, IEPHOT;

OMepHupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMU:
npsMasi ¥ oOpaTHas MPOMOPIMOHATHHOCTh
JIMHEHHAs, KBaJIpaTU4Hasi, JorapuMudeckas u

NOKa3aTenbHast byHKUIMH,
TPUTOHOMETpUUECKUE (DYHKIINY;

pacrmo3HaBaTh rpaduku 3JIeMEHTAPHBIX
GyHKIMIA: PSIMO u 0obpaTHO
MPONOPIHOHATBHOCTH, JINHEHOM,
KBaJpaTUYHOH, JorapupMuIecKon u
MOKa3aTeNbHOM byHKIUH,
TPUTOHOMETPUIECKHUX (PYHKIIHUI;

COOTHOCHUTh rpaduKu 3JIEMEHTapHBIX
byHKUMiL: psIMOHN u o0OpaTHOH
MPONOPLMOHAIBHOCTH, JIMHEHHOM,
KBaJApaTUYHOM, norapuMuIecKon 51
NOKa3aTeIbHON byHKUMH,

TPUTOHOMETPUYECKUX (DYHKIUH C hopMyamH,
KOTOPBIMH OHH 3a][aHbI;
HaxoIUTh 1O  TpadhuKy  TPHOTMKEHHO

— Onepuposamb — NOHAMUAMU:  3A6UCUMOCTD
BeUYUH, QYHKYUS, apSYMeHm U 3HaYeHue
dynxyuu, obracme onpeoenenus u
MHOJICECmB0  3HaueHull  QYyHKYuY, epapux
3aeucumocmu, — epauxk  @QYHKyuu,  HyIU
@yHKYyUuU, NPOMeNCYmKU 3HAKONOCMOSHCMEA,
gospacmanue HA HUCIOB80M  NPOMEdCYmKe,
yOvieanue  HaA  HUCIOBOM — NPOMEdNCYMKe,
Haubobulee u HauMeHbulee 3HaveHue QYHKyuu
HAQ YUCIOB0OM NPOMEdCymKe, NepuoouyecKas
@dyHKyus, nepuoo, uemHas U HeuemHas
dynxyuu;

— onepuposamv  NOHAMUAMU: — NpAMAs U
06pamuas  nponopyUOHAIbLHOCMb, JTUHEUHAS,
K8AOpamuyHas, Jnoeapugmuveckas u
NOKA3amenbHAs. pyHryuu,
mpueoHomempuiecKkue QYHKyuu;

— onpedensimov 3HaAueHUe QYHKYUU NO 3HAYEHUIO
apeymMeHma npu paziutuHbix cnocobax 3a0anus
dynxyuu;

—  cmpoumb epaghuru u3y4eHHuIX GYHKYU;

— onuceieamvb no epaguky u 6 npocmeuuiux
Cyuasx no opmyne nosedemue u ceoucmea
@dynxyuil, Haxooumv no 2epaguxy GynKyuu
HauboIbUUe U HAUMEHbLUIUE 3SHAYEHUsL,

— cmpoumb 9CKU3 epagpuxa dyuxyuu,
yoosnemeopsiouell  NpUBEOEHHOMY  HAOOpPY
yeaosu (npomesicymxu

603pacmarnus/yovieanus, 3HayeHue QyHKyuu 6
3a0QHHOU  MOYKe,  MOYKU  IKCMPEMYMOS,




3Ha4YeHUS QYHKIMH B 33JaHHBIX TOYKAX;
OTpeNeNiATh MO TpaduKy CBOWCTBAa (pyHKIMU
(Hynmn,  TPOMEXYTKHM  3HAKOIOCTOSHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HanOOJIbIINE H
HaMMEHbBIINE 3HAYCHUS U T.I1.);

CTPOUTH 3CKHU3 rpaduka ¢dbyHKINY,
YIOBIETBOPSAIOLIEH MpUBEACHHOMY Habopy
ycloBUil  (MIPOMEXYTKH  BO3pacTaHust  /
yObIBaHMs, 3HadeHWe (GYHKIWHA B 33/JaHHOU
TOYKE, TOYKH SKCTPEMYMOB H T.II.).

NOBCEOHEBHOU JCUSHU U NPU UIVUEHUU OpYeUX
npeomemos:

OTIpeNIeNIATh MO rpaduKaM CBOMCTBA peabHBIX
NPOILIECCOB M 3aBHCUMOCTeW (HauOoipline u
HalMEHbILIUE 3HAYEHUs, MIPOMEKYTKU
BO3pacTaHusi M  YOBIBaHHS, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA U T.11.);

MHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOH NPaKTUUYECKOU CUTYaIUH.

ACUMNMOMbL, HYIU QYHKYUU U M.0.);

—  pewamsv ypaeHeHus, npocmeuuiue Cucmembl
VPABHEHUI, UCNOIb3YSL COUCMBA PYHKYUL U UX
epaghuxos.

B nogceonesnoil ocusnu u npu uzyuenuu Opyaux
VUEOHBIX NPeOMemos.
— onpedensamov No epapuKram u UCNoIb308aMsb OJisl

peutenus  NPUKIAOHBIX — 3a0ay  C8olcmea
DEeAnbHblX  Npoyecco8 U 3A6UCUMOCHEN
(Haubonvwiue U  HAUMEHbUWUE  3HAYEHUS,
NPOMEdNCYMKU ~ 803pacmanus U  yOvl8anus

DyHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumMnmomol, nepuoo u m.n.);

—  UHMepNPemuposamsv CEOUCMEd 6 KOHMEKCme
KOHKPEeMHOU NPAKMUeCKOl CUmyayuu;

— onpedersimb no  gpaguxam  npocmeriuue
Xapakxmepucmuxu nepuoouteckux npoyeccos 6
buonoeuu, KOHOMUKe, My3biKe, PAOUOCEA3U U
op. (amnaumyoa, nepuoo u m.n.).

Inemenmuvl MamemamuuecKkozo aHaIU3a

OnepupoBath Ha 0a30BOM YPOBHE MOHSTUSIMHU:
Npou3BOJHAs (YHKIIMHU B TOUKE, KacaTelbHas K
rpaduKy GYHKIUH, TPOU3BOAHAS (PYHKIIUH;
OIIpeNleSIATh 3HAaUE€HUE NMPOU3BOAHON (QyHKIHMH
B TOYKE IO H300paXEHUIO KacaTeJbHOW K
rpaduKy, MpoBeIeHHOW B 3TOH TOUKE;

pelaTe HecJOXHBIE 3aJaud Ha NpHUMEHEHHEe
CBSA3M MEX1y MPOMEXKyTKaMH MOHOTOHHOCTH U
TOYKAMH JKCTpeMyMa (YHKUUH, C OIHOM
CTOPOHBI, M TPOMEKYTKaMH 3HAKOIIOCTOSIHCTBA
U HYJSIMH TIPOW3BOJHOW 3TOH (PyHKIHMH — C
JIPYTOi.

NOBCEOHEBHOU JHCUSHU U NPU UZVUEHUU OPYUX
npeomemos:

HOJIB3YSCh TpaduKaMu, CPaBHUBATh CKOPOCTH
BO3pacTaHus (POCTa, NOBBIICHHS, YBEIINICHHS
W T.OI.) WIA CKOPOCTH YObIBaHUS (TajeHus,
CHIDKCHHS, YMEHBIICHUS W T.I.) BEIUYUH B
peaNbHBIX Tpoleccax;

COOTHOCHTH Tpa)MKu pEaNbHBIX MPOLECCOB U

3aBUCHUMOCTEH c ux ONMCaHUSIMH,
BKIIIOYAIOMIMMHA ~ XapaKTEPUCTHUKH  CKOPOCTH
m3MeHeHus:  (OBICTPBIE  POCT,  IJIABHOE

—  Onepuposams ~ NOHAMUAMU.  NPOUZBOOHASL
@yHKYyuU 6 mouke, KacamenvbHas K pagQuxy
yHryuu, npoussooHas YyHKyuu,

—  GbIUUCAAMD NPOU3BOOHYIO 00HOYIena,
MHO20UNEHA, K6a0pAmHO20 KOPHS31,
NPOU3BOOHYIO CYMMbL (DYHKYUIL,

—  GLIUUCAAMb  NPOU3BOOHbIE  INEMEHMAPHBIX
GyHkyuili  u  ux  KOMOUHAyuu, UCHOAb3YS

CHpasounvlie Mamepuabl;

— uccnedosamsv 8 NPOCMEUWUX Cay4asx QyuKyuu
Ha MOHOMOHHOCMb, HAX0OUMb HAuboabUUe U
HauMeHbuue 3HAYeHUus @OYHKYull, Cmpoums
paguxu  MHO204IEHO8 U NPOCHEUUUX
PAYUOHANBHBIX  PYHKYULL C  UCHONb30BAHUEM
annapama Mamemamu4ecko2o aHaIu3d.

B nosceoneenoii owcusnu u npu uzyueHuu Opyaux
VUeOHbIX NPeOMemos:
— pewiambv NPUKIaoHvle 3adaqu u3 Ouoso2uu,

Qusuxu,  xumuu, IKOHOMUKU U  Opyeux
npeoMemos,  CGA3aHHble C  UCCIeO08aHUEM
XAPAKmepucmux — PeaibHblx npoyeccos,

Haxoxcoenuem HAubONLUUX U HAUMEHbUIUX
3Ha'l€Hu11, CKopocmu U YCKOpeHus u m.n.,;

MOHM)KEHHE U T.I1.); —  UHmMepnpemuposams NoOJyYeHHbIe
WCIIONB30BaTh TpapuKN peabHBIX MPOIECCOB pe3yrbmamol.
JUISL pELIEHUST HECIOXKHBIX NPUKIAIHBIX 3a/1a4,
B TOM YHCJIE OTPEAEesis 1Mo rpaduKy CKOpocTh
X0J1a Ipouecca.
Texcmosbie 3a0auu

Pemrate Hec0KHBIE TEKCTOBBIE 3a/1a4l Pa3HBIX
THUIIOB;

aHAJIM3MPOBATh  YCIOBHE  3aJadyw, pu
HEOOXOJAMMOCTH CTPOUTH JJIA €€ PEIICHHS
MaTeMaTUYECKYIO0 MOJEIb;

—  Pewamv 3a0auu pasnvix munos, ¢ mom uucie
3a0a4u NOBbIUEHHOU MPYOHOCTU;

—  uIbUpamb ONMUMATbHBINL Memo0 peuleHus
3a0auu, paccmampusas paiuiHble Memoobwl,

—  cmpoums MOOeib peulenus 3a0aiu, nPo8ooUns




MOHUMAaTh W UCHOJb30BATh [UIsl PEHICHUS
3amay  WHGOPMAIUIO, MPEICTaBICHHYIO B
BUJIC TCKCTOBOHM M CHMBOJIBHOM 3aITUCH, CXEM,
TabIuII, TUarpamm, rpadukoB, pUCYHKOB;
JEHCTBOBATh MO aJTOPUTMY, COJCpPKAIIEMYCS
B YCJIOBHH 33]1a4H;

UCTIOJIb30BaTh JIOTHYECKUE PACCYKACHUS TPU
pEIIeHUY 3a/1a4H;

pabotath ¢  W3OBITOYHBIMH  YCIIOBHUSIMH,
BEIOMpass W3 Bcell uHGOpMAIMM, JTaHHEIE,
HEOOXOMMEBIE JIJIs pEIICHUS 3a/1a4H;
OCYILECTBIISTD HECJIOKHBIT
BO3MOXHBIX  PEIICHUH,
ONTHMATbHOE 1o
c(hopMyIIMpPOBaHHBIM B yCIIOBHH;
aHAJIM3UPOBATh u HMHTEPIPETUPOBATh
MOJIyYeHHbIE PEUICHUSI B KOHTEKCTE YCJIOBHUS
3a7a4d, BBIOMpATh pelieHus, HE
MPOTUBOpEYAIIe KOHTEKCTY;
pemiath 3aJa4dM  Ha  pacueT
MOKYIOK, YCIIYT, MMOE3/I0K H T.II.;
pemaTh HECIOKHBbIE 3aJadyd, CBS3aHHBIE C
JIOJICBBIM YYacTHEM BO BJaJCHUU (HUPMOH,
MPEIPUATHEM, HEIBIKUMOCTHIO;

pemats 3aJadyl  Ha IPOCThIE  MPOICHTHI
(cucTeMBI  CKMIOK, KOMHCCHHM) M Ha
BBIUMCIICHUE  CJOXHBIX  TIPOIICHTOB B
pa3IMYHBIX CXEMaX BKJIA/IOB, KPEAWTOB H
UTIOTEK;

pemarh MpakTHYeCKHe 3ajadu, TpeOyromme
WCIOJIb30BaHMsI OTPUIATCIBHBIX YHCE: Ha
oTpeJiesieHNe TeMIIepaTypbl, Ha OIpeesieHHe
TIOJIO’KEHUST Ha BPEMEHHOW OCH (10 HaIlel 3pbl
W TIOCJIE), Ha JBWXKEHHE JIEHSKHBIX CPEIICTB
(mpuxon/pacxon), Ha orpeieneHue
TJTyOWHBI/BBICOTHI | T.I1.;

WCTIIONB30BaTh  TOHATHE  MacmTaba s
HAXOXKJIEHUS] PAcCCTOSHUA W JUIMH Ha KapTax,
IUIaHaX MECTHOCTH, IUIaHaX TIIOMEIIEHUH,
BBIKpPOWKaXx, Ipu paboTe Ha KOMITBIOTEPE U T.II.

NOBCEOHEBHOU JHCUSHU U NPU UZVUEHUU OpYeUx
npeomemos.
peliaTh HECJIOXKHBbIC MPAKTHYCCKUE 3ajayH,
BO3HUKAIOIIUE B CHUTyallMsIX IIOBCEIHEBHOU
JKU3HU.

nepedop
BBIOMpass W3 HHUX
KPHUTEPHSIM,

CTOMMOCTH

JoKazamenvbHble paccydHcOeHUs,

peutams  3a0ayu,  mpebdyouue
8apUAHMOB, — NPOGEPKU  VCIO08U,
ONMUMATILHO20 pe3ybmamd,

ananuzuposams u uHmepnpemuposamy
pe3yibmamosl 8 KOHMEKCme YCI08Us 3a0aiu,
sblOUpamy  peuleHus, He NpomMugopeyauyue

nepebopa
8b100pa

KOHMeEKCmy;
nepegoountv npu peutenuu 3a0aqu
ungopmayuro u3 00HOU opmbl 8 Opyeyio,
UCNoOAL3ys  NpU  HEOOXOOUMOCMU — CXeMbl,

mabauysl, 2paguxu, ouazpammol,

NOBCEOHEBHOU JHCUSHU U NPU UIYUEHUU OpYeUx

npeomemos:
pewams npakmuyeckue 3a0ayu U 3a0ayu U3
opyaux npeomemos.

Hcmopuﬂ mamemamuxKu

OnuceiBaTh OTJIEJIbHBIC BBLJAIOLIUECS
pe3ynbTaThl, MOJYYEHHBIE B XOJE Ppa3BUTHUSA
MaTeMaTHKHU KaK HayKU;

3HATh NMPUMEPHI MATEMATHUECKUX OTKPBITHI U
UX aBTOPOB B CBS3M C OTEUECTBEHHOH U
BCEMHMPHOI UCTOPHEN;

IIOHUMAaTh pOJIb MaTEMaTUKU B Pa3BUTHU
Poccun.

Ilpeocmasname 8K1A0 8b10AIOUUXCS
MaAmemMamuko8 8 pazeumue MamemamuKku u
UHBIX HAYUHBIX 0bacmell;

NOHUMAMb  POJib MAMEMAMUKU 8 PA36UMUU
Poccuu.

Memoowsr mamemamuxu

HpI/IMeHSITB HU3BCCTHBIC MCTOJbI TP PCIICHUUN | —  Hcnonvzosams

OCHOBHblEe Memoobl




CTAaHAAPTHBIX MATCMATUYCCKUX 3aJ1ay;
3aMCUATh U XapaKTCPU30BATb MATCMATHYCCKUC

3aKOHOMEPHOCTH B OKpYy>Karomien
JIEHCTBUTEIIFHOCTH,
MIPUBOJIUTH MIpUMEPHI MaTeMaTU4YECKHUX

3aKOHOMEpPHOCTEH B INPUPOAE, B TOM YHCIE
XapaKTEepU3YyIOIUX KpPacoTy U COBEPIIEHCTBO
OKpY’KaloIllero  MUpa W IPOMU3BEIEHUH
HCKYCCTBA.

doKkazamenbcmea, npo8oOUms
00Ka3aMenbCmeo u BbINONIHAMb
onposepoicenue;

NPUMEHAMb  OCHOBHbIE  MemoObl  PeuleHUs
Mamemamuyeckux 3a0ay,

Ha ocHoge MAMEMAMUYECKUX
3aKOHOMepHOCmEl 6 npupooe
Xapaxkmepuzo8ams Kpacomy u CO8EPULCHCNEO
OKpyJICcalowe20  mMupa U - NpousseoeHull
uckycemea,

NPUMEHAMb  npocmeiuue  APOSPAMMHBIE

cpeocmea U INeKMpPOHHO-KOMMYHUKAYUOHHbLE
cucmembl HpU  pelieHuu  MAamemMamuieckux
3a0ay.

2. Teomempus

OmnepupoBath Ha 6a30BOM YPOBHE MOHATHIMU:
TOYKa, MpsMas, IJIOCKOCTh B IPOCTPAHCTBE,

NapajjiebHOCTh M NEPIEeHAMKYISIPHOCTD
IPSIMBIX U IUIOCKOCTEH;

pacrio3HaBaTb OCHOBHBIC BHIbI
MHOTOTPaHHUKOB (npusmMa, nupamMua,

MPSIMOYTOJIEHBIN TTapasuIeeuIe], Ky0);
n300paxarh u3ydaemble QUTYpPBl OT PYKH U C
NIPUMEHECHUEM IIPOCTBIX YEPTEHKHBIX
HHCTPYMEHTOB;

nenath (BBIHOCHBIC) IIOCKHE YEPTEeXKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (HUTYp: BUA
CBEpXy, COOKY, CHH3Y;

W3BJIEKaTh NH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PHUTYpax, MpPeJCTaBICHHYIO
Ha YepTeKax M PUCYHKAX;

npuMeHsITe  Teopemy  [ludaropa  mpum
BBIYHCIICHHU 3JIEMEHTOB CTEPEOMETPHYECKUX
buryp;

HaXOAWTh OOBEMBI U ILIOMIAJUA MOBEPXHOCTEH
MIPOCTEUIINX MHOTI'OTPaHHUKOB c
NpUMEHEeHUuEeM (hOopMyT;

paciio3HaBaTb OCHOBHBLIC BUIbI TCJI BpAIlCHUA
(xoHyc, nuauHIp, chepa u map);

HaXOAWTh O0BEMBI U ILIOUIAJUA MOBEPXHOCTEH
MPOCTEUIINX  MHOTOIPAHHHKOB M Tell
BpaLICHUs C TPUMEHEHHUEM (HOPMYIL.

B noeceonesnoii sicuznu u npu usyuenuu Opyeux

npeomemos:

COOTHOCHTh aOCTpPakTHBIE T'€OMETPHUUYECKHE
NOHATHA U (aKTHl C PealbHBIMU JKU3HEHHBIMU
00BEKTAMU H CUTYAIIUSIMH;

UCIIOJIb30BaTh CBOWCTBA IPOCTPAaHCTBEHHBIX
FeOMETpUUECKUX  QUTYp Ui pelIeHUs
TUIOBBIX 3a]1a4 HPaKTHUECKOTO COACPKaHMUS;
COOTHOCHUTH IUIONIAJN IOBEPXHOCTEH  Tel
OJIMHAKOBOM ()OPMBI pPa3INYHOTO pa3Mepa;
COOTHOCHTh OOBEMBI COCYAOB OJMHAKOBOM
(OpMBI pa3nuYHOTO pa3Mepa;

OIICHUBATh bopmy PaBUIBHOTO

Onepupoeamb NOHAMUAMU: mMOYKA, npAmMas,
njockocms 6 npocmpancmee, napajiiellbHoCmb

u NepPHeHOUKYISIPHOCIb nPSAMbIX u
niockocmell;

NPUMEHSMb ot peuterus 3a0ay
2ceomempudeckue  Qakmol, eciu  YCio8us

npUMeHeHUs 3a0aHbl 8 IBHOU (hopme;

peuiams 3a0auu Ha Haxooicoenue
2e0MempudecKux Geiudun no oopazyam uiu
aneopummam,

Oenlamb  (8bIHOCHBIE) NIOCKUE UYepmedCU U3
PUCYHKO8 00BeMHbIX (hueyp, 8 mom uucie

pucosamv U0  c8epxy, CcOOKy, cmpoums
ceueHUsi MHO202PaHHUKO8;

u3eneKamo, uUHmMepnpemuposamy u
npeobpazosevieams ungopmayuio 0

ceomempuieckux @hueypax, npeocmagieHHylo
Ha Yepmedscax,

npUMensms ~ 2eomempuyeckue Gaxmel 014
peutenus 3a0ay, 8 mom yucne
nPeononazaouux HeCKOIbKO Wa208 peueHus;
ONUCHIBAMb B3AUMHOE PACNONONCEHUE NPAMBIX
u n1ockocmetl 8 NPOCMpancmee;
Gopmynuposams ceolicmea u NPUsHaxu uayp;
00KA3b16aMb 2e0MempUiecKue YmeepHcOeHUs,
e1ademv  CMAHOAPMHOU  Kidccuguxayue
npocmpancmeennvix — gueyp  (nupamuovl,
npusMbl, napaierenuneosl);

Haxooums 00veMul U NIOWAOU NOBEPXHOCEl
2e0Mempu1ecKux mei ¢ npuMeHernuem Qopmyn;
BbIYUCHAML — PACCMOAHUA U Yabl 8
npocmpancmee.

B noeceouesnoil ocusnu u npu uzyuenuu Opyaux

npeomemos.

UCNONb306AMb  CEOUCMBA  2e0MEMPUYECKUX
Quayp Ona pewenus 3a0a¥y NPaAKMU4ecKo2o
Xapakmepa u 3a0au u3 Opyeux ooéaacmel
SHAHU.




MHOTOTPaHHUKA IOCJIE CIHJIOB, CPE30B M T.II.
(ompenensaTh KOJMMYECTBO BEpLIMH, pedep Hu
rpaHeil NOIy4YEeHHBIX MHOTOTPAHHUKOB).

3. Bexmopul u koopou

Hambsl 6 npocmpancmee

OnepupoBars Ha 0a30BOM YPOBHE MOHSATHEM
JIEKapTOBbI KOOPJUHATHI B IPOCTPAHCTBE;
HaxXOIUTh KOODIMHATHI BEpUIMH Kyba U
MPSIMOYTOJILHOTO MapaJuleenuIea.

NOHAMUAMU 0eKapmogbl
KOOpOUHamvbl 8  NPOCMPAHCMEe,  BEKMOp,
MOOYb  8eKmMOpa,  PABEHCMBO  BEKMOPOS,
KOOpOUHamvl  8eKmopda, Y20l — MedHcoy
6ekmopamu, cKansipHoe npousgeoenue
6eKMOpPO8, KONIUHEAPHbIE BEKMOPYL;

Haxooums  paccmosuue  mexcoy — 08yMs
MOYKAMU, CYMMY BEKMOpOo8 U NpouzeeoeHue
BEKMOpa HA HUCIO, Y20l MeXHCOY BeKMOpaMi,
CKanspHoe — npou3geoeHue,  packiaobléams
8EKMOp NO 08YM HEKOJIUHEAPHbIM 8EKIMOPAM,

Onepuposamso

3a0a6amv ~ NIAOCKOCMb  VPAGHEHUeM 8
0exapmosoll cucmeme KoOOpOUHam,
pewams  npocmeuwiue 3a0ayu  88edeHuem

BEKNIOPHO2CO baszuca.

I/Icmopu;l mamemamuxKu

OnucsIBaTh OTJICNIbHBIE BBIIAFOIINECS
pe3yNIbTaThl, IOJYYEHHBIE B XOAE DPAa3BUTH
MaTEMAaTHKH KaK HAyKH;

3HATh IIPUMEPHl MATEMaTUYECKUX OTKPBITHHA U
UX aBTOPOB B CBSI3U C OTCYECTBEHHOU H
BCEMHUPHOM UCTOPUEN;

MIOHMMAaTh pPOJb MAaTEMATUKA B Ppa3BUTHU
Poccun.

Ilpeocmasnsams 8K1A0 8b10AIOUUXCS
MAmMemMamuko8 6 paseumue Mamemamuxy u
UHBIX HAYYHBIX 0Oaacmel;

NOHUMAmMb POTb MAMEMAMUKY 6 Pa3eumuu
Poccuu.

Memoovt mamemamuxu

IIpuMeHATh U3BECTHBIE METO/BI IPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/a4;
3aMey4aTh U XapaKTepU30BaTh MATEMATUYECKUE

3aKOHOMEPHOCTH B OKpy>Karo1uei
JIeHCTBUTEIBHOCTH;
MIPUBOJTUTH MPUMEPEI MaTeMaTHYeCKUX

3aKOHOMEpPHOCTEH B IPUPOJE, B TOM YHUCIE
XapaKTePU3YIOLIUX KpPacoTy U COBEPILEHCTBO
OKpY’KaloIllero  MUpa W [POM3BEIEHHUH
HCKYCCTBA.

Hcnonvzosame OCHOBHbLE Memoowl
dokazamenbcmed, npo8ooUNbs
00KaA3amMeNbCmeo u BbINOIHAMb
onpogepoicenue;

NPUMEHSIMb ~ OCHOBHblE  Memoobl  PeuleHust
Mamemamu4ecKkux 3a0ay;

Ha ocHose MaAMemMamuyeckux
3aKoHOMepHOCmel 8 npupooe
Xapakmepuzoeams Kpacomy U CO8EpUIeHCmME0
OKpydCarowe20  Mupa U Npou3eedeHuil
ucKyccmea,

NPUMEHAMb  npocmeuuie  NPoSPAMMHbIE

cpedcmea U INEKMPOHHO-KOMMYHUKAYUOHHDBIE
cucmemvl NpU  peUieHUU MAMEMAMUYECKUX
3a0au.

3. BepOflTHOCTL U CTATUCTHUKA, JIOTUKA, TCOPUA Fpa(l)OB Hu KOMﬁHHaTOpI/IKa

Cmamucmuka u meopus 3ep0ﬂmnocmeﬁ, Jozcuka u KOM6unamopul<a

OnepupoBats Ha 6a30BOM YPOBHE OCHOBHBIMHU
OIIUCATEJILHBIMU XapaKTEPUCTUKAMHU
YHCIIOBOTO HAabopa: cpepHee apudmMeTnieckoe,
Me[naHa, HauOoipllee W  HaWMEHbIIee
3HAYCHUS,;

OIepUpoOBaTh Ha 0a30BOM YPOBHE MOHSATHSIMU:
YacTOTa W BEPOSATHOCTH COOBITHS, CITyYalHBIH
BBIOOp,  ONBITBI C  PaBHOBO3MOKHBIMH
3JIEMEHTAapPHBIMU COOBITHAMU;

BBIYUCIATL BCPOATHOCTU COOBITHI HA OCHOBE

Hmemv npedcmaeienue o0 OUCKpEemHbBIX U
HenpepviGHbIX  CAYYAUHBIX — GEIUYUHAX U
pacnpeoenenusx, 0 He3asUCUMOCTUY CLYYAIHbIX
BEAUUUH,

umMemv npedCmMasieHue 0 MamemMamuiecKkom
02HCUOAHUU U OUCNEPCUU CTYYAUHBIX GEUYUH,
umemv  npedcmasieHue O  HOPMANAbHOM
pacnpedeieHuu U NpUMEPAX — HOPMAIbHO
pacnpeoesienHbIX CIYUAUHbIX eNUYUH,;
NOHUMAMb CYMb  3aKOHA OONbWUX Hucenl U




nmoacycTa yucjia uCxXoa0B. 6bl60p014H020 Memooda Uusmeperus

eeposmuocmetl;
B noeceonesnoui cusnu u npu usydenuu Opy2ux | — umems — npedcmasienue 00 YCIOBHOU
npeomemos: 8eposmMHOCMU U O NOAHOU  BEPOSIMHOCHIU,
— OLECHHMBATh U CPaBHUBATH B MPOCTHIX CITydasx NPUMEHSAMb UX 68 PeUleHUU 3a0ay,
BEPOSITHOCTH COOBITHH B peabHOM )KHU3HU; —  umemv NPeOCMABNeHUe O BANCHBIX UACTNHBIX
— YWTaTh, COIIOCTaBJISATh, CpaBHUBATH, 6UOGX pacnpedeneHull U NpUMeHIMb Ux 6
MHTEPIPETUPOBATh B TPOCTBIX  CIydasx peuleHuu 3a0ay;
peaNbHBIC NaHHBIC, NPEACTABICHHBIE B BHIC | — wumemb  npedcmasienue o  KOppensyuu
TabmuL, AUarpaMm, rpauKoB. CYUAUHBIX 8EIUYUH, O TUHEIHOU pecpeccul.

B nosgceonesnoti ocusnu u npu uzyvenuu Opyaux
npeomemos.

—  GLIUUCAAMb UYL  OYEHUBAMb  BEPOAMHOCHU
coObIMuULlL 8 PeanbHOU HCUSHU,

—  eblbuUpamo nooxoosyue Memoobl
npedcmasienuss u 00pabomxu OaHHbIX,

—  yMmemb pewiamb HeCIOJCHble 3a0ayu  HA
NpUMeHeHUue  3aKOoHa  OONbWUX — uucel 6
CoyUONIo2UY, CIMPAXOBAHULU, 30PABOOXPAHEHUl,
obecneyenuu  Oe30NACHOCMU  HACENeHUs 8
UPE36LIYALIHBIX CUMYAYUSIX.

Hcmopu}l mamemamuKu

— OnuceBaTh OTJIEJIbHBIE BbTaromuecs | — Ilpedcmasnamo 8KIIA0 8bL0AIOUUXCSL
pe3yibTaThl, MOJAYYEHHBIC B XOJE Pa3BUTHS MAMEMAMUKO8 6 passumue MAamemamux u
MaTeMaTHKH KaK HAyKH; UHBIX HAYUHBIX 0bnacmell;

— 3HATh MPUMEPbl MATEMATHYCCKUX OTKPBITHH M | — NOHUMAMb POJb MAMEMAMUKU 6 PA3GUMUU
UX aBTOPOB B CBSI3U C OTCYECTBEHHOU H Poccuu.

BCEMUPHOUN UCTOPUEN;
— TIOHMMaTh pOJb MaTeMAaTUKd B Pa3BUTUH

Poccun.
Memoowvt mamemamuxu
— IlpumeHATH W3BECTHBIE METOJBI MIPU pelleHnn | — Hcnonvzoeams OCHOBHbIE Memoobl
CTaH/IapPTHBIX MAaTEMAaTUYECKUX 3a]1ad; ooKazamenbcmea, npPo8OOUMb
— 3aMedYaTh U XapaKTepU30BaTh MaTEMaTHICCKUE 00KaA3amMebCmeo u BbINOIHAMb
3aKOHOMEPHOCTH B OKpYy>Karomen onposepiceHue;
JIEHCTBUTEIIBHOCTH, —  NPUMEHAMb  OCHOBHble Memoobl  peuleHus
— TIPHUBOIUTH MIPUMEPHI MaTEMaTHYECKHUX Mamemamuyeckux 3a0ay,
3aKOHOMEPHOCTEH B TPUPOAE, B TOM YHCIE | — Ha ocHoge Mamemamu4eckux
XapaKTepU3yIIUX KPAacOTy U COBEPIICHCTBO 3aKoOHOMepHOCmell 8 npupooe
OKPYXKaIOIIEr0o  MHpa W IIPOU3BEIACHHIMA Xapakmepu3o8ams Kpacomy U CO8epuleHCmeo
HCKYCCTBA. OKpyJIcaoweco  mupa U npouzsedeHull
ucxkyccemea,

—  npuMeHsmbo npocmetiuiue npocpamMMHbvLe
cpeocmsa U ANeKMpPOHHO-KOMMYHUKAYUOHHBLE
cucmemvl NpU  PEUeHUU MAMEMAMUYECKUX
3a0ay.

COIEPKXAHUE YYEBHOTI'O IPEJMETA
Aure0pa 1 HavajIa aHAIH3a
IToBTOpenue. Pemienue 3agay ¢ MCHOJIb30BAHUEM CBOMCTB YUCEN M CUCTEM CUMCIIEHHUSA, JEIUMOCTH, JIOJeH M
yacTell, NpPOLEHTOB, MoOIyled uucen. PemieHue 3agad ¢ HCHOJNB30BAaHUMEM CBOMCTB CTEMEHEH U KOpHEH,
MHOTOYICHOB, IIPE0OPa30BaHNH MHOTOYJICHOB U APOOHO-PAIIMOHAEHBIX BBIPAXKEHUH.
Pemenue 3a1au ¢ UCMOIb30BaHUEM IPaJyCHOM Mephl yria. Moayib Yyucia U €ro CBOMCTBa.
Pemenne 3amay Ha ABM)KCHHE W COBMECTHYIO pabOTy C IOMOINBIO JTMHEWHBIX M KBaJPAaTHBIX YpPaBHEHUU W WX
cucteM. PerieHue 3amad ¢ MOMOIIBIO YMCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJIHOM MEPEMEHHOH, C
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MPUMEHECHUEM H300PaXKEHSI YUCIIOBBIX IIPOMEKYTKOB.
Perienrie 3ama4d ¢ MCIOIB30BAHMEM YHMCIIOBBIX (YHKIMHA M uX rpadukoB. Vcnonap3oBaHHE CBOMCTB U rpad)UKoB

JUHEWHBIX W KBaJPATHYHBIX (YHKIWHA, OOpaTHON NpOmOpHHOHAIbHOCTH W (yHKIUH Y =/X . I'papuueckoe

peleHre ypaBHEHU U HEPaBEHCTB.

TpuroHomerpuueckasi OKpY>KHOCTb, paduanuas mepa yeaa. CHHYC, KOCHHYC, TAHT€HC, KOMAH2eHC TTPONU3BOIBHOTO

yriaa. OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO W CJCICTBHS W3 HEro. 3HAUCHWS TPUTOHOMETPHUYCCKHX
T T T T

¢Qynxumuit gns yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan). @opmyavl croxcenus
6 4 3 2

MPULOHOMEMPULECKUX PYHKYUL, GOopMYabl npugedeHuUs:, hopMyabl 08OUHO20 ApeyMeHmA.

Hynu ¢yHknmMm, npoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH. HamOosbpliee W HavMeHblee 3HAUYCHUE

¢ynaxmun. [leprnognueckue Gpynkunu. YeTHOCTh 1 HeUeTHOCTh QyHKIMNA. CrodicHble (hyHKYUU.

Tpuronomerpudeckue Gpynkuuu Y =COSX, Y =SINX, Yy =1gX. @yuxyus Y = Ctgx . Cpoiictea u rpaduxu
TPUTOHOMETPUYECKUX (PYHKIIUH.

APKKOCHHYC, apKCHHYC, apKTaHTeHC 4ucia. Apkkomaueenc uucna. Ilpocreiiine TpUroHoMeTpuyecKue
ypaBHeHUs. PenieHne TpUroHOMETPUIECKUX YPaBHEHHI.

Obpamuvie mpucoHoMempuueckue @YHKyuY, ux ceoticmea u e2paguxu. Pewenue npocmetivuiux
MPULOHOMEMPUYECKUX HEPABEHCNE.

Crenesb ¢ JEHCTBUTEIBHBIM IOKA3aTEIEM, CBOMCTBA cTeneHu. [IpocTeilline noka3aTenbHble YpaBHEHUS U
HepaBeHcTBa. [lokazarenpHast pyHKINS U ee CBOMCTBA U rpaduK.

Jlorapudm uucna, csoiictBa jorapudma. Jlecaruunbiii norapudm. Yucio e. Hamypanvhwoiti noeapugm.
[IpeoOpazoBanre  nmorapupmuyeckux  BblpakeHWid.  Jlorapupmuyeckne  ypaBHEHHsS ©  HEpaBEHCTBA.
Jlorapudmuueckas pyHKIMSA U ee CBOCTBA U rpaduK.

Crenennas QyHKIHS U ee CBOMCTBA U rpaduk. MppannoHaibHbIe ypaBHEHUS.

Memoo unmepsanos s peuteHus HepageHCma.

Ilpeobpazosanus epagurxos Gyukyuil: cosue 80016 KOOPOUHAMHBIX OCel, pACMANCeHUe U cocamue,
OmMpasiceHue OMHOCUMENbHO KOOpOouHamuuix ocell. I paguueckue memoowl peulenus YpPaeHeHull U HEPAGEeHCMSE.
Pewenue ypasuenuii u nepagencma, cooepicaujux nepemenuyio noo 3HaKOM MOOYJI.

Cucmemvl HOKA3aMeENbHBIX, 102APUDMULECKUX U UPPAYUOHATbHBIX YpasHerul. Cucmembl NOKA3amenbHbIX,
JI02APUPMULECKUX HePABEHCMS.

Bzaumno oopamuvie pynxyuu. I papuru 63aummno oopamuulx QyHKyuil.

Ypasnenus, cucmemvl ypasnenuii ¢ napamempom.

IMpousBoanas Qyukiuu B Touke. KacarenbHas k rpaduky QyHkiudn. ['eomerpudeckuil U (U3NUCCKUit
CMBICIT TIPOU3BOIHOMN. [Ipon3BOIHBIC 3TIeMEeHTapHBIX GYHKIUH. [Ipasuna ouggepenyuposanuis.

Bmopas npouzgsoonas, ee ceomempuueckuti u pusuieckuti CMbici.

[ToHsATHE O HEMpPEephIBHBIX QYHKIHSIX. TOYKH BKCTpeMyma (MakcuMyma W MuHMMyMma). MccnemoBaHue
JJIEMEHTAPHBIX (PYHKIMI HA TOYKU SKCTPEMyMa, HAaHOOJIbIlIee U HAMMEHbIIIEE 3HAYCHUE C TIOMOIIBIO TPOU3BOTHOM.
Iocmpoenue epaghuxos ghynxyuii ¢ nomowpio npouzeoonvix. llpumenenue npouzeo0Hol NPU peweHuy 3a0ad.

[lepBooOpasznas. [lepgoobpasuvie saemenmapuvix Gyuxyuil. I[lnowads KpugoaunenHou mpaneyuu.
Dopmyna Hetomona-Jlewbnuya. Onpedenennviii unmezpan. Buruucnenue niowadeti niockux gpueyp u ob6vemos men
BPALYEHUsL C NOMOWYBIO UHMESPAd.

I'eomeTpus

[loBTOpenue. PemieHue 3agad ¢ mMpUMEHEHHEM CBOWCTB (DUTYp Ha IDIOCKOCTH. 3aavyd Ha JIOKA3aTeNbCTBO H
MOCTPOCHNE KOHTPIPHMEPOB. Vcnosib3oBaHUe B 3a/layax MPOCTEHINHNX JIOTMYECKUX IMpaBwi. Pernenue 3amau c
WCIIOJIb30BAaHUEM TEOPEM O TPEYTOJIbHHUKAX, COOTHOIICHUH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX
C YeTHIPEXyroJbHUKAaMH. PelieHne 3aady ¢ WCIoib30BaHHEM (aKTOB, CBS3aHHBIX C OKPYXKHOCTAMH. PemieHue
3aja4 Ha M3MEPEHUs] Ha IUIOCKOCTH, BBIYMCIICHHE JUIMH M TUIomaneil. Peuenue 3a0ay ¢ nomMowpio 6eKmopos u
KOOpOUHam.

Harnsnnast crepeomerpus. Durypsl M ux wu3o0paxenus (KyO, mupamuna, npusMa). OCHOGHble NOHAMUSL
cmepeomempuu u ux ceovicmsa. CedeHus Kyoa u TeTpasapa.

Touka, mpsiMas W IJIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUM M CIICACTBHS M3 HHUX. B3auMHOe
PacmoIOXKeHHE MPSAMBIX U TDIOCKOCTEH B IPOCTpaHCTBe. [lapaienbHOCTh NPSMBIX U IDIOCKOCTEH B MMPOCTPAHCTBE.
N3o0paxeHne mpoCTeUIINX MPOCTPAHCTBEHHBIX (GUTYP HA TLIOCKOCTH.

Paccrosaus Mexay Gurypamu B mpoCTPaHCTBE.

V1wl B ipocTpaHcTBe. [lepneHauKyaspHOCTD MPSAMBIX U TUIOCKOCTEH.
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[poeknus ¢urypsl Ha MIOCKOCTh. [IpH3HAKU TMEPHECHAUKYISIPHOCTH TPSMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE.
Teopema o Tpex nmeprneHANKYISIpax.

Mmuororpanaukn. [lapamrenenumen. CBoiicTBa TpsAMOYTOJbHOTO mapaivienenumnena. Teopema Iludaropa B
npoctpanctBe. [lpu3sma u mupamupa. [lpaBuinbHas mupaMuga W npaBwibHas npusMma. [Ipsmas nupamwupia.
DNEMEHTHI IPU3MBI U TUPAMUJIBIL.

Tema BpameHus:: TUIWHAP, KOHYC, chepa u map. OCHOBHBIE CBOICTBAa MPSIMOTO KPYTrOBOTO IMIIMHPA,
MPSIMOTO KPYTOBOTO KOHYyca. M300pakeHne Tesl BpalleHus Ha TUIOCKOCTH.

IIpedcmasnenue 06 yceueHHOM KOHYCe, ceueHusi KOHyca (napaiieibhoe OCHOBAHUIO U Npoxoodsaujee uepes
BePUIUHY), CeYeHUs YUNUHOPA (NapaillelbHo U NepneHOUKVIAPHO ocu), ceyenus wiapa. Paseepmka yununopa u
KOHycCa.

IIpocmetiwue KomMOUHAYUU MHO20ZDAHHUKOS U Mell epaujeHust mexncdy coOoi. BeluucieHne 3IeMEeHTOB
MIPOCTPAaHCTBEHHBIX (puryp (pedpa, TuaroHau, yrisl).

Ilnomaaes MOBEPXHOCTH MPAaBWIHHOM MUpaMuAbl U IpsiMON mpu3Mbl. [lnoimaaes MOBEPXHOCTH MPSIMOTO
KpPYTrOBOT'O IWJIMHJPA, IPSIMOTO KPYrOBOTO KOHYCa U Iapa.

[Nonsitue 06 o6beMe. OOBEM MUpPaMUIBI U KOHYCA, PU3MBI U IpunHApa. O0beM miapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHHS MEXIY TUIOMAISIMH TOBEPXHOCTEH M oObeMamMu
HOIOOHBIX TEIl.

Jeuoicenuss 6 npocmpancmee:  napanienbHbili  NEPEeHOC, UEHMPATbHAA CUMMEmpUs, CUMMempus
omHocumenvHo niockocmu, nogopom. Ceovicmea ogudicerutl. Ilpumernenue 08udiceHull npu peueHuu 3a0au.

BexTops! 1 KoopauHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCIIO, YTOJI MEXIY
BekTopamu. KojnmuHeapHble W KOMIUIaHapHBIE BEKTOpBL. Ckansiproe npouszsedeHue eexmopos. Teopema o
DA3NONCEHUU 8eKMOpa NO mpemM HeKOMNWIaHapHeiM eekmopam. CranapHoe npouzeedeHue 6eKmopos 8
Koopounamax. llpumenenue 8exmopos npu peuieHuu 3a0ay HA HAXOXHCOeHUe pAcCMmOsHUU, OnuH, niowadeu u
00beMO08.

Ypasnenue niockocmu @ npocmpancmee. Ypasnenue cghepvi 6 npocmpancmee. @opmyna 0ns 6bI4UCIeHUs.
PACCMOAHUS MeXHCOY MOYKAMU 8 NPOCMPAHCIEE.

BepositHocTh U cTaTucTHKa. PagoTa ¢ naHHBIMEI

[ToBTOpenue. Pemenne 3amay Ha TabaMYHOE W TpaUUEcKOe MPENCTaBICHNE JaHHBIX. VCronp30BaHNe CBOICTB U
XapaKTepPUCTUK YHCIOBBIX HAOOpPOB: CpPEeNHUX, HAMOOJIBIIET0 M HAUMEHBIIETO 3HAYSHUs, pa3Mmaxa, OuUCnepcuu.
Pewenue 3a0au na onpedenenue yacmomsvl u geposimuocmu coovimuil. Buluucnenue eeposmnocmeti 8 ONbIMax ¢
PABHOBOZMONCHBIMU DIIEMEHMAPHBIMU UcxoO0amu. Pewenue 3adau ¢ npumenenuem kombunamopuxu. Pewenue
3a0a4 HA BbIYUCTEHUE BEPOIMHOCIEN HE3ABUCUMBIX COObIMULL, NPUMEHeHUe BOPMYTbL CLONHCEHUS 8ePOSMHOCTE.
Pewenue 3a0au ¢ npumenenuem ouazpamm Jiinepa, oepesa eepossmuocmeil, popmynvt bepryniu.

Ycnosnas eeposmnocme. Ipasuno ymnoowcenus eepoamuocmeii. Popmyna noaHou 6epoamuoCcmu.

Huckpemuvie cnyuatinvie genrununvl u pacnpedenenus. Hezasucumoie cryuatinvie geruyunsi. Pacnpedenenue cymmuol
U NPOU3BEOEHUS HE3ABUCUMBIX CIYUAUHBIX GEIUYUH.

Mamemamuueckoe odxcudanue u oucnepcus Ciyyaunol eaudunsvl. Mamemamuyeckoe odcudanue u OUcCnepcust
CyMMbL CIyYaiinblx genuyun. I eomempuyeckoe pacnpedenenue. bunomuanbHoe pacnpedeiienue u e2o CoUCmaa.
Henpepoignvie ciyuatinsie senuuunsl. llonamue o niomnocmu eeposimuocmu. Pasnomeproe pacnpeoenenue.
Tlokaszamenvhoe pacnpedenenue, e2o napamempboi.

Honamue o nopmaneHom pacnpedenenuu. llapamempuvl HOpmanvHozo pachpeodeneHus. llpumepwi cuyyatinbix
BENUYUH, NOOUUHEHHBIX HOPMATLHOMY 3AKOHY (ROZPeUHOCHb USMEPEHUL, POCH YEeN08EKA).

Hepasencmeo Yebwiuesa. Teopema bepnyinu. 3axon 6oavuwiux uyucen. Bvibopoumwiti memood usmepenus
seposamuocmetl. Ponv 3axona bonvuiux yucen 8 Hayke, npupooe u obuecmae.

Kosapuayus osyx cnyuatinoix éenuuun. [ousmue o koagpgpuyuenme xoppenayuu. Cosmecmuuvle HaOMOOEHUSL 08YX
CAYUAUHbIX 8enuyuH. Bbloopounblil KO3 duyuenm xoppeisyuu.

TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMbBI

Ne Ha3Banue TeMbl KosimuectBo
n/n 4acoB
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1 | Anrebpa u Hayana aHau3a 82
2 | T'eomerpus 52
3 | BeposTHOCTh M CTATHCTHKA, JIOTHKA, TEOpHst Ipad)OB M KOMOMHATOPHKA 6
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