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Pabouas mporpamma cpennero oOuiero oopa3oBaHus Mo MaTeMaTHKE: aire0-
pe ¥ HayajlaM MateMaTuieckoro aHanmsa, reomerpun (10-11 kmacc) cocraBieHa B
COOTBETCTBUM ¢ TpeboBaHusMU DenepanbHOro0 rocy1apcTBEHHOro 00pa3oBaTelb-
HOTO CTaHJapTa CPEJHEro o0IIero oopa3oBaHusl.

JlanHasi pabodasi mporpaMma KOHKPETU3UPYET COJIEpyKaHHUEe MPEIMETHBIX TeM
00pa3oBaTeNLHOTO CTaHJApTa, JAeT paclpeesieHue yIeOHbIX YacoB MO pasjesiaM
Kypca ¥ IOCIEI0BAaTEIbHOCTh M3YYCHHUS TEM U Pa3/eioB y4yeOHOTo ImpenMeTa ¢
y4ETOM METamnpeAMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JOTMKH 00pazoBaTelb-
HOU JIeATeIbHOCTH, BO3PACTHBIX 0COOEHHOCTEH 00y4arommxcsl.

1.H.11aanyeMLIe PeE3yJabTAaTbl 0OCBOCHUS y‘l€6HOFO npeamerTa
«MaremaTuKa: aﬂreﬁpa H HAYaJa MaTEMATUYIECCKOIo aHa/In3a, recOoMETPUs .

ba3oBblii ypoBeHb

«IIpobeMHO-pyHKIMOHAIbHBIE Pe3yJIbTAThD)

Paszgen |. BoINYyCKHUK HAYYHUTCSH I11. BoINyCKHUK MOJYYHT BO3MOKHOCTH
HAYYHTbHCS
Hean oc- Jlns McImoap30BaHKs B ITOBCE- s pazsumusi mbluiienust, UCNOIb308AHUSL 8
BOCHHSA JIHEBHOM >KU3HHU U 00ECIIEUEHHUS | nOBCeOHesHOU JHCU3HU U 0becneyerus 603-
npeaMera BO3MOXXHOCTH YCHEIIHOTO MPO- | MONCHOCMU YCREUHO20 NPOOOIdHCEHUS 00-
JOJKCHHSI 00pa30BaHUS 110 CIIC- | PpA308aHUsl NO CNeYUAIbHOCHISIM, He CEI3AH-
[AAJIBHOCTSM, HE CBS3aHHBIM C HbIM C NPUKIIAOHBIM UCNONb308AHUEM MA-
MIPHUKJIATHBIM UCITOJIb30BAaHUEM memamuxu
MaTEeMaTUKH

TpeGoBanus k pesyjbraram

Onemenmur | o OnepupoBaTh Ha 6A30BOM | ® Onepupoeamb2 NOHAMUAMU. KOHEeUHOe
meopuu ypOBHel MOHITUSIMH: KO- MHOHCECBO, INeMEHN MHOMCECMEA, NOO0-
MHOXCECMB HEYHOE MHOKECTBO, 3JIe- MHOHCECMB0, nepeceyeHue U 00beOuHeHUe
u mamema- MEHT MHOKECTBA, I10/I- MHOHCeCms, YUCI08ble MHONCECMBA HA KO-
muuecKkoii MHOXECTBO, IEpeceUeHue OPOUHAMHOU NPAMOU, OMPE30K, UHMEPBA,
J102UKU u 00beJUHEHUE MHO- NOJIYUHMEPBAI, NPOMENCYMOK C BbIKOJLO-

’KECTB, YHUCJIOBBIE MHOKE- mou mouKol, epaghuyeckoe npedcmasieHue

CTBa Ha KOOPIMHATHOM MHOHCECMB HA KOOPOUHAMHOU NJIOCKOCMU,

IpPSMOU, OTPE3OK, MHTEP- | ®  onepuposams NOHAMUIMU. YMEePHCOCHUE,

BaJ; ompuyaHue ymeepiucoeHus, UCMuHHbvle U

e omepupoBaTh Ha Ga30BOM JIOJICHBIE YMBEPAHCOEHUSl, NPUHUHA, C1e0CH-

YPOBHE MOHSATUSMHU: yT- 8ue, YaCMHbBLU CIyYall 0ouje2o ymeepicoe-

BEpXKICHUE, OTPUIIAHNE HUsl, KOHMPHpUMeEp,

YTBCPXKJICHUSI, UICTUHHBIC | ®  nposepsmb NPUHAOLEHCHOCMb dJleMeHmA

Y JIO’)KHBIE YTBEPKICHUS, MHOJICECMBY;

IpUYMHa, CICACTBUE, Ya- | o  naxoOums nepecevenue u 00veOuHeHue

CTHBI citydail o01ero MHOJHCECMB, 8 MOM HYUCTe NPeOCMABIeHHbIX

YTBCPAKICHUA, KOHTD- epagurecku Ha YuUci080U NPAMOU U HA KO-

! 3nech u nanee: pacro3HaBaTh KOHKPETHBIE TIPHUMEPHI OOIUX MOHSATHIA 10 XapaKTEPHBIM MPH3HAKAM, BBIIOIHSIThH
JICUCTBHSL B COOTBETCTBUH C ONPEIEIICHUEM U MPOCTEHIINMU CBOMNCTBAMU MOHSTHIA, KOHKPETU3UPOBATH IPUMEPAMHU
o011Me OHATHA.

2 3j1ech ¥ Jasiee; 3HaTh orpejieNIieHUe MOHATHS, YMETh MOSCHSTH €r0 CMBICH, YMETh HCIOIb30BaTh MIOHATHE U €r0
CBOICTBA MPH NPOBEACHUH PACCYKICHUIA, PEIICHUH 3a/1a4.



npuMep;

® HaXOJAUTh MEpECEUCHUE U
00bEeTMHEHNE JIBYX MHO-
KECTB, MPE/ICTABIECHHBIX
rpadUYecKy Ha YUCIOBOM
MPSAMOI;

® CTPOUTH Ha YKUCIIOBON
IPSIMOM IIOJIMHOKECTBO
YHCIOBOTO MHOKECTBA,
3aIaHHOE ITPOCTEUILINMHU
YCIIOBUSIMU;

® DAacro3HaBaTh JIOKHbIC
YTBEP)KICHHS, OLTNOKH B
paccyXIeHMsIX, B
TOM YHCJIE C HCIIOJIB30Ba-
HUEM KOHTPIPHUMEPOB.

B nosceonesnoii orcuznu u
npu U3yyeHuu opyeux
npeomemos:

® HCIOJb30BaTh YHCIIOBEIC
MHO’KECTBA Ha KOOPIH-
HAaTHOM MpsIMOM 1151 OTH-
CaHHUs peaIbHBIX MPOLEC-
COB M SIBJICHUH;

® IIPOBOJUTH JJIOTHYECKHE
pacCcyXIeHHs B CUTYallH-
SIX TIOBCEAHECBHOM JKU3HHU

OPOUHAMHOU NIOCKOCMU,

npoeooUMs 00KA3AMeENbHbIE PACCYHCOCHUS
071 060CHOBANUSA UCIUHHOCMU YMEep-
JHCOCHUII.

B nosceonesnoii srcuznu u npu uzyueHuu Opyaux

npeomemos:

UCNONIB308AMb YUCLOBbIE MHONCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAM-
HOU NIOCKOCMU OJis1 ONUCAHUS PEANbHBIX
npoyeccos u s8ieHull;

npPoBoOUMb 0OKA3AMENbHbLE PACCYHCOCHUS
8 CUmMyayusax no8CEOHE8HO HCUZHU, NPU
peuteHuu 3a0a4 u3z Opyeux npeomemos

Yucna u évl-
padicenus

e OnepupoBaTb Ha 6a30BOM
YPOBHE MOHATUSAMU: 1€~
JI0€ YHUCII0, JETUMOCTh
qucen, OObIKHOBEHHAS
Ipo0Bb, AeCATUIHAS
IpoOb, pallioHaIbHOE
YHCII0, MPUOIMKEHHOE
3HAUEHUE YNCIIA, YaCTh,
JI0J15, OTHOLLIEHUE, ITPO-
LIEHT, ITOBBIILIEHUE U T10-
HIKEHHE Ha 3aJJaHHOE
YHCJIO NPOLIEHTOB, MaC-
mrao;

e ornepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSAMU: J10-
rapudm gucia, TpPUroHo-
METpUUYECKask OKPYXK-
HOCTb, TpajJlycHasi Mepa
yIJa, BeIMYMHA YyTiia, 3a-
JAHHOTO TOYKOW Ha TpH-
TOHOMETPUYECKOM OK-
PY’KHOCTH, CUHYC, KOCH-
HYC, TAHTE€HC ¥ KOTAaHT'€HC
YIJI0B, UMEIOLIUX IPOU3-
BOJIBHYIO BEJIMUNHY;

®  BBINOJIHATH ApUPMeETHIE-

C60600H0 onepuposams NOHAMUAMU: Ye-
JI0€ YUCTO, OeTUMOCHIb YUCeN, 0DbIKHOBEH-
Has Opobb, decsimuunas Opoodwb, payuo-
HAbHOE YUCTIO, NPUOTUNCEHHOE 3HAYEHUEe
yucaa, 4acmo, 00Jsl, OMHOULeHUe, NPOYEHM,
nOBblULeHUE U NOHUMNICEHUE HA 3A0AHHOe
YUCTIO NPOYEHMO8, MACUMAD,

nPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU
CBOLICMBAMU OETUMOCTIU,

ONepupoBamb NOHAMUAMU.: J102APUPM YlC-
114, MPUSOHOMEMPUYECKAST OKPYHCHOCTIb,
paouannas u 2padychas mepa yend, eu-
YUHA Yerd, 3a0AHH020 MOYKOU HA MPU2O-
HOMEmMpUYECKOU OKPYICHOCMU, CUHYC, KO-
CUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOUBONbHYIO GENUYUHY, YUCTA €
um

8bINOIHAMY apughmemudeckue 0elcmeaus,
couemas yCmHule U NUCb MeHHble NPUemMbl,
npUMeHsIst NPU HeOOXO0OUMOCTU BbIYUCTU-
mesbHble YCmpoucmeda,

HAXo0umbs 3HA4eHUsl KOPH HAMYPAaibHOU
cmeneHu, CmeneHu ¢ payuoHaIbHbIM NOKA-
3amenem, 1o2apugma, UcnoIb3ys npu He-
00X00UMOCIU BbIYUCTUMETbHBLE YCMPOU-
cmea,




CKHE JICUCTBHUS C LIEJIBIMU
U palMOHAJILHBIMU YHC-
JaMH;

BBINOJIHATH HECIIOXKHBIE
npeoOpa3oBaHus YUCIIO-
BBIX BBIpaKE€HU, cozep-
KalllUX CTEIIEHU YNCe,
1100 KOPHU U3 YHCell,
1100 orapupMbl YHUCET;
CpaBHUBATh pallMOHAJIb-
HBIE YHCIIa MEXTY COOOH;
OLICHUBATh U CPAaBHMUBATH
C palMOHAJILHBIMH YHC-
JIaMH 3HA4YEHUS LIEIIbIX
CTEIIEHEH 4Kcell, KOpHEN
HaTypaJbHOHN CTENCHU U3
qHcen, Jorapu(MoB Uu-
cell B IPOCTHIX CIyYasix;
M300pakaTh TOYKaAMH Ha
YUCJIOBOM MPSIMOM LENIbIE
U palMOHAJIbHBIE YHCIIA;
M300pakaTh TOYKAMH HA
YUCJIOBOM MPSIMOM LENIbIE
CTEIEHH YHUCell, KOPHU
HaTypaJIbHOM CTEIICHU U3
quce, JJOrapu(Mbl yuce
B IIPOCTBIX CIIydasix;
BBITIOJHATH HECTIOKHBIE
npeoOpa3oBaHus LENbIX U
JTPOOHO-palMOHATBHBIX
OYKBEHHBIX BBIPAXKECHUH;
BBIPAXKATh B MPOCTEHIINX
Cllydasix U3 paBeHCTBa
OJIHY IIEPEMEHHYIO YEPE3
Apyruc,

BBIUUCIIATH B IIPOCTHIX
ClIy4asx 3HaYCHMsI Yu-
CJIOBBIX U OYKBEHHBIX
BBIPAKECHU, OCYILECTB-
JISISI HEOOXOMMEBIE I10/I-
CTaHOBKH H MIpeodpa3o-
BaHUS;

n300pakaTh CXeMaTuie-
CKH yTOJI, BEJINYMHA KO-
TOpPOTO BBIpaXKEHA B I'pa-
ycax;

OLICHMBATh 3HAKU CHHYCA,
KOCHHYCa, TAHI€HCa, KO-
TaHT'€HCAa KOHKPETHBIX
YTJIOB.

B nosceonesnou scusnu u

npu u3yueHuu Opyaux
VUeOHbIX NpeoMemos:

®  N01b308AMbCA OYEHKOU U NPUKUOKOL NpU
NPAKMUYecKux pacuemax,

®  1POBOOUMD NO U3BECMHBIM DOPMYIAM U
npasuiam npeoopazo8aHus OyK8eHHbuIX Gbl-
Padicerull, BKII0YAWUX CeneHu, KOPHU,
JI02apup Mol U MpUSOHOMempuyecKue
dynryuu;

®  HAXOOUMb 3HAYEHUS YUCLOBbIX U OVKEEH-
HbIX 8bIPANCEHULL, OCYULeCMBIAS He0OX00U-
Mble NOOCMAHOBKU U NPeoOpa308aAHUSL,

®  U300padxcame cxemamuyecKku Y20, Geauyu-
Ha KOMOPO20 8bIpAANCEHA 8 2padycax unu
paouanax;

®  UCNONBL306aMb NPU PEUeHUU 3a0ay mao-
JIUYHBLE 3HAYEHUS. MPULOHOMEMPUYLECKUX
@yHKYULl Yenos;

®  GLINONHAMb NEPeBOO BeTUYUHDL Yeld U3 Pa-
OUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B nosceonesnoii srcusnu u npu uzyuenuu opyeux
VueOHbIX NPeoMemos:

®  BLINONIHAMDb 0CUCMBUSL C YUCIOBbIMU OAH-
HbIMU NPU peleHul 3a0ay npaKmuiecko2o
xapakmepa u 3a0ay u3 pasiudHulx ooaac-
metl 3HAHUU, UCNOb3YS NPU HEe0OX0OUMO-
CMU CNPABOYHbIE MAMEPUAIIbL U BbIYUCTIU-
menbHble YCmpOoUucmed,

®  OyeHusamv, CPABHUBAMb U UCNOIb308AMND
npu peuleHuy NPaKmu4eckux 3a0ay 4ucio-
8ble 3HaAYEeHUsl PeanbHbIX eIUYUH, KOH-
KpemHule YUCI08ble XapaKkmepucmuky o0b-
€KMo OKPYIHCAIOUIe20 MUupa




BBITIOJIHATD BBIUMCIICHUS
IIPY PELICHNN 33124
IIPaKTUYECKOIO XapaKTe-
pa,

BBIIIOJIHATH IPaKTHYe-
CKHE PaCyeThl C UCIIOJIb-
30BaHHEM IIPU HEOOXO-
JUMOCTHU CIPaBOYHBIX
MaTEpUAJIOB U BBIYHUCIIU-
TEJIbHBIX YCTPOMCTB;
COOTHOCHUTB PEAIIbHBIE
BEJIMYMHBI, XapAKTEPHU-
CTHKH OOBEKTOB OKpY-
KaKOIIEro MUpa ¢ UX KOH-
KpPETHBIMU YHCIIOBBIMU
3HAYEHUSIMU;
HCI0JIb30BaTh METO/IbI
OKpYIJIEHUS, IpUoOIInKe-
HUS U IPUKHUJIKU [IPU pe-
LIEHUH [TPAKTUYECKUX 3a-
Jla4 IOBCEIHEBHOM JKU3HU

Ypasnenua
U HepageH-
cmea

Pemates nunelinbie ypas-
HEHUsS 1 HEPABEHCTBA,
KBaJpaTHbIC YPABHECHMUS;
pemaTs Jorapupmuye-
CKHE€ YpaBHEHHUS BHUIA

log 4 (bx + ¢) = d u po-
CTEHIIINE HEPABEHCTBA
Buga log o x < d;

peliarh nokaareiabHble
ypaBHEHHMs, BH/a a?*°=(
(rme d MOKHO TipesicTa-
BUTH B BUJIE CTETICHU C
OCHOBaHHUEM @) U Mpo-
CTEHIIINE HEPABEHCTBA
sugaa’ <d (rmed
MOHO TPEJCTaBUTh B
BH/JIE CTETIEHU C OCHOBA-
HUEM a);.

MPUBOJUTH HECKOJIBKO
MIPUMEPOB KOPHEWU Ipo-
CTEHIIIero TPUTOHOMET-
PUYECKOTO ypaBHEHUS
BUA! sinx =a, cos
X=a, tgx=a,ctgx =
a, Tae a — TadIu4Hoe
3HaYEHUE COOTBETCT-
BYIOILIEH TPUTOHOMETPH-
YeCKOW (hyHKITHH.

B nosceonesnoii orcusnu u

npu u3yyeHuu opyeux
npeomemos:

COCTAaBJISITh U pCHIATH

Pewamv payuonanvhvle, nokasamenvHuie u
Jlo2apupmuyeckue ypasHeHus U HepaseH-
cmea, npocmetiwiue UppayUOHAIbHbLE U
mpu2oHoMempudecKue ypasHeHus, Hepa-
BEHCMBA U UX CUCEMDbI;

UCNOIb3068AMb MEeMOObl peuleHUs YpaeHe-
HULL: npugeoenue K 6udy «npouzeedeHue
PABHO HYNIO» UNU HACMHOE PABHO HYION,
3aMeHa nepemeHHbIX,

UCNOIL306ANb MEMOO UHMEPBAI08 OJisL
pelieHus: HepageHCcms,

UCNOBb3068aMb 2PAPUUECKULE MemOoO 05
NPUOTUICEHHO20 PeuleHUsl YPAGHEHULl U He-
paseHcms;

u300padicams Ha MPUSOHOMEMPUUECKOU
OKPYIHCHOCIMU MHOICECTBO PeUuleHUll Npo-
cmeuuux mpueoHOMempuieckux ypasHe-
HULL U HEPABEHCMEB,

8bINOIHAMb OMOOP KOPHEU YPAGHEH U UTU
pelieHull HepaseHCme 6 COOMEEMCMEUU C
OONOTHUMENbHBIMU YCTIOBUAMU U 02PAHU-
YEHUSAMU.

B nosceonesnoii srcuznu u npu uzyuenuu opyaux

YueOHbIX npeoMemos.

COCMassams u peuams YpasHeHus, Cuc-
membl YPAGHEHUL U HePABEeHCMBA NPU pe-
weHUulU 3a0ay Opy2ux y4eOHblX npeomMemos,
UCRONBb308aMb YPAGHEHUS U HEPABEHCMEA
0715 NOCMPOEHUS. U UCCTIe008AHUSL NPO-
Ccmetiuux Mamemamu4eckux Mooeieil pe-
ANbHBIX CUMYayUil UlU NPUKIAOHBIX 3404y,
yMenmb UHMepnpemuposantv NOJIY4eHHbLU




YpaBHCHHA U CUCTCMEIL
YpaBHEHUU MPU PEUICHUN
HCCJIOXKXHBIX IMPAKTHYC-
CKHUX 3a/1a4

npu pewenuy ypasHeHus, HepaseHCcmed Ul
cucmembl pe3yibmam, OYeHusams e2o
npagoonooodue 8 KonmeKkcme 3a0AHHOU
PeanbHOU CUmMyayuu uiu NPUKIAOHoU 3a0a-
yu

Dynkyuu

OnepupoBath Ha 6a30BOM
YPOBHE TIOHATHIMH: 3a-
BHUCUMOCTb BEJIMYUH,
(byHKIUSA, apTyMEHT U
3Ha4YeHHE (PYHKIUHU, 00-
JaCTh ONPEJENICHUS U
MHOKECTBO 3HaUEHUI
¢bynkuuu, rpaduk 3aBu-
CUMOCTH, TpaduK GHyHK-
UM, HYTH QYHKIHH,
IIPOMEKYTKH 3HAKOIIO-
CTOSIHCTBA, BO3pacTaHue
Ha YUCIIOBOM IPOMEXKYT-
Ke, yObIBaHHE Ha YUCIIO-
BOM IIPOMEXYTKE, Hau-
Oosbliee ¥ HAUMEHbBIIEEe
3Ha4YeHue PYHKIUHU Ha
YHCJIOBOM IIPOMEXKYTKE,
nepuoandeckas QyHKIMS,
MIEpPUOJ;

oIepupoBaTh Ha 6Ga30BOM
YPOBHE NOHATUAMMU: MPsi-
Mas 1 00paTHas Mpomop-
LIUOHAIBHOCTD JIMHEHHAs,
KBaJipaTH4Hasi, JIorapud-
MHUYEcKasi ¥ OKa3aTelb-
Hasi QYHKIUH, TPUTOHO-
MeTpuYecKue QyHKIUY;
pacrno3HaBaTh rpapuKu
AJIEMEHTApHbBIX (PYHKLINHI:
npsiMoit 1 oOpaTHOM Tpo-
MOPLHUOHAIBHOCTH, JIH-
HEWHOM, KBaJAPATUYHOM,
Jorapu(MHUIECKON U TM0-
Ka3aTenbHOM (yHKIIMIA,
TPUTOHOMETPHUYECKUX

b yHKIH;

COOTHOCHUTH TpauKu
AJIEMEHTapHBIX (PYHKIINHI:
npsiMoit 1 oOpaTHOM Tpo-
MOPLHUOHAIBHOCTH, JIH-
HEWHOM, KBaJAPATUYHOM,
Jorapu(MHUIECKON U 0~
Ka3aTenbHOM (DyHKIIMIA,
TPUTOHOMETPHUYECKUX
¢bynkuuit ¢ popmynamu,
KOTOPBIMH OHHM 33JJaHBbl;
HaXOJUTh 10 rpaduKy
npUOIMKEHHO 3HAYCHUS

e Onepuposamb NOHAMUAMU. 3ABUCUMOCTIDL
8eUYUH, YYHKYUS, apeyMeHm U 3Ha4eHue
@dyHKyuu, obracme onpeodeneHus u MHoOdCe-
€m0 3HayeHull QyHKYuU, 2pagux 3a6ucu-
mocmu, epagux GyHkyuu, Hyau QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCNEA, 803~
pacmanue Ha YUCI080M NPOMEICYIMKE,
YObl8aHUE HA YUCTIOBOM NPOMEIHCYNIKE,
Haubobuee U HauMeHblUlee 3HAYEeHUE
@YHKYUU HA YUCTIOBOM NPOMEIHCYMKe, ne-
puoouueckas hyHKyus, nepuoo, Yemuas u
Heuemuas QyHKYuu,

®  0nepupoBamb NOHAMUAMU: NPAMASL U 00-
PAmHas NPONOPYUOHAILHOCHb, IUHEIHAS,
K68aOpamuunas, n1o2apupmuyeckas u noka-
3amenbHas YyHKYuu, mpueoHomempuie-
cKue ynKyuu,

® onpedensamo 3HaAUEHUE QYHKYUU NO 3HAYe-
HUIO apeyMeHma npu pasiuihbix cnocooax
3a0anus QyHKYuu,

* cmpoums epapuKu u3yUeHHbIX QYHKYULL,

®  OnuUCHIBAMb NO SPAPUKY U 8 NPOCMEUULUX
cyuasx no ¢hopmyne nosedeHue u ceoucm-
6a yHKkyuil, HaAxoo0ums no papuxy QyHk-
Yuu HaubOIbUIUE U HAUMEHbLUUUE 3HAYCHUS,

® cmpoumbs 3CKU3 epaguxa yHkyuu, y00s-
niemsopsioueli NPUBEOeHHOMY HAbopy yc-
JIOBULL (NPOMENCYMKU 803PACA-
HUs/YObIBAHUS, 3HAYEHUEe DYHKYUU 8 3A0aH-
HOUL MOYKe, MOYKU IKCMPEMYMO8, ACUM-
nmomal, HYIu QyHKYuU u m.o.);

® pewams ypasHeHus, npocmenuiue cucme-
Mbl YPABHEHUT, UCNOb3YSL CBOUCBA (DYHK-
Yuti U ux epagpuxos.

B nosceonesnoii srcuznu u npu uzyuenuu opyaux
YueOHbIX npeoMemos.

® onpedenams NO epapuKam u UCNOIbL30BAMb
0J151 peulerus NPUKIAOHBIX 3a0a4 C8OUCMBA
PEeaIbHbIX NPOYECCO8 U 3A8UCUMOCTEN
(Haubonvuue u HauMeHbWUue 3HAYeHUs,
NPOMENCYMKU 803DACMAHUS U YObl8AHUSL
DYHKYUU, NPOMEINHCYMKU ZHAKONOCOSHCHI-
6d, ACUMNMOMbL, NEPUOO U M.N.),

®  UHMeEPNnPemupo8ams C8OUCMEa 8 KOHMEK-
cme KOHKPemHOU NPpaKmuyecKol cumya-
yuu;

® onpedenamv no epaguram npocmeuuiue
XapaxmepucmuKu nepuooudecKux npoyec-




(GYHKIIUH B 33JaHHBIX
TOYKaXx;

® OmpenenaTh Ho rpapuky
cBoiicTBa QYyHKINH (HY-
T, TPOMEKYTKH 3HAKO-
MIOCTOSIHCTBA, IPOMEKYT-
K1 MOHOTOHHOCTH, HaH-
00JIbIlIMe U HAUMEHBIITNE
3HAUYEHMS U T.I1.);

® CTPOUTH ICKU3 Ipaduka
(GbyHKIIUH, YIOBIETBO-
PSAIOILEH IPUBEICHHOMY
Habopy ycioBui (ipo-
MEXYTKH BO3pacTaHus /
yObIBaHUs, 3HAYCHHE
(GbyHKIMU B 331aHHON
TOYKE, TOUKH SKCTPEMY-
MOB H T.[I.).

B nosceounesnoti orcuznu u
npu uU3yueHuu Opyaux
npeomemos:

® OmpenensTh 1o rpapuKam
CBOMCTBA peaJIbHbIX MPO-
LIECCOB U 3aBUCUMOCTEMN
(HambopIIINE U HAU-
MEHBIIINE 3HAYCHHUSI, TPO-
MEXYTKHU BO3pacTaHus U
yOBIBaHUS, TPOMEKYTKH
3HaKOMOCTOSIHCTBA U
T.1L.);

® HMHTEPNPETUPOBATH CBOM-
CTBa B KOHTEKCTE KOH-
KPETHOM IIPAKTUYECKON
CUTYyaIlH

€08 8 bUoI02UU, IKOHOMUKE, MY3bIKE, PA-
0uocesa3U u op. (amnaumyoa, nepuoo u
m.n.)

Dnemenmut
mamema-
MuuecKozo
ananusa

e OmnepupoBath Ha 0a30BOM
YpOBHE TOHATUSAMU: IIPO-
U3BO/IHAsA (GYHKLIUU B
TOUKe, KacaTeJabHas K
rpaduky QyHKIHH, TIPO-
n3BOJHAs (QYHKIINH;

®  ONpEIENATh 3HAUECHUE
MIPOU3BOIHON (PyHKIINU B
TOYKE M0 U300paKEHHIO
KacaTelbHOU K rpaduKy,
MIPOBEJICHHOM B ATOU TOY-
Ke€;

® pelarh HECIOXKHBIE 3a-
Jlaud Ha IPUMEHEHUE
CBSI3M MEXIY POMEXYT-
KaMH MOHOTOHHOCTH H
TOUYKaMH 3KCTpeMyMa
¢GbyHKINH, C OTHOU CTO-
POHBI, ¥ IPOMEXKYTKaAMH

Onepuposamv NOHAMUAMU: RPOU3BOOHAS]
@yHKYUuU 8 MOUKe, KacamenbHas K epaguxy
@dyHKYUU, NPOU3BOOHAS PYHKYUU,
BLIYUCTIAMb NPOU3BOOHYIO 0OHOUNIEHA, MHO-
20UIeHa, K8AOPAMHO20 KOPH3l, NPOU3BO0-
HYI0 CyMMbL QYHKYULL,

BLIYUCTIAMb NPOU3BOOHDBLE IIEMEHMAPHBIX
@dyHKYUL U UX KOMOUHAYUU, UCTIOTIL3YS
CNpasouHble Mamepuavl,

uccned08amy 8 NPOCMeEUUUX CIy4asx
@yHKYUU HA MOHOMOHHOCMb, HAXOOUMb
Haubobuue U HauMeHbUUe 3HAYeHUs
@yuKyuil, cmpoums epapuru MHO20Y1EHO8
U npoCmetiuux payuoHaIbHbIX QYHKYULL ¢
UCNOIb3068AHUEM Annapama mamemamuye-
CK020 ananusa.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux

VueOHbIX npeoMemos.




3HAKOIIOCTOSHCTBA U Hy-
JIAMHU TTPOU3BOTHOM 3TOU

(GyHKINU — C IPYTOil.

B nosceonesnou scusuu u

npU u3y4eHuUu Opyeux
npeomemos:

MOJIB3YSICh TpaduKamMH,
CpaBHUBATh CKOPOCTH
BO3pacTanus (pocra, 1o-
BBIILICHHS, YBEIHUCHHS U
T.I1.) WUIK CKOPOCTH YOBI-
BaHUs (T1aJI€HUSI, CHUXKE-
HUS, YMEHBLICHUS U T.11.)
BEJIMYMH B PEAJIbHBIX
npoleccax;

COOTHOCHTH Tpa(uKH pe-
QJIBHBIX TPOLIECCOB U 3a-
BHUCHMOCTEH ¢ UX Omuca-
HUSIMH, BKITIOYAIOIIUMH
XapaKTePUCTUKHU CKOPO-
CTH U3MEHEHHUSI (OBICTPBIN
pOCT, TIaBHOE MOHUXKeE-
HUE U T.I1.);
UCIOJIb30BaTh IpaduKu
pEaIbHBIX MPOLIECCOB IS
PEIIEHHST HECIIOKHBIX
MPUKJIAIHBIX 33724, B TOM
quClie OINpeenss 1o rpa-
(buKy CKOpOCTh X0/
mpolecca

® pewams NPUKIAOHble 3a0adu U3 OUoI02UU,
Quzuxu, xumuu, SKOHOMUKU U OPYeUX
npeomemos, céa3aHHbvle C UCCIe008aHUEM
Xapakxmepucmux peaibHulX npoyeccos, Ha-
XoocOeHuem HaubONbUIUX U HAUMEHLUIUX
3HAYeHUll, CKOPOCMU U YCKOPEeHUsl U M.N.;

®  UHmMepnpemupo8ams NoIy4eHHble pe3yilb-
mamol

Cmamu-
CImuKa u
meopus ge-
posamHuo-
cmell, 102u-
Ka u Komou-
Hamopuka

OnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMU OITH-
caTeNbHBIMH XapaKTepH-
CTHKaMH YHUCIIOBOTO Ha-
6opa: cpennee apudme-
TUYECKOe, MeIMaHa, Hau-
OoJpliee M HAaUMEHbIIee
3HAYEHUS;

OTiepUpoOBaTh Ha OA30BOM
YPOBHE TIOHATHSIMH: Yac-
TOTa ¥ BEPOATHOCTH CO-
ObITHS, CITy4aliHBIN BbI-
60D, OIBITHI C PABHOBO3-
MO>KHBIMH 3JIEMEHTap-
HBIMH COOBITHSIMU;
BBIYHCIISITH BEPOSATHOCTH
COOBITHI HAa OCHOBE IO/~
cyera 4ucia UCXO/I0B.

B nosceonesnoii orcusnu u

npu u3yueHuu Opyeux
npeomemos:

OIICHUBATH U CPABHHBATH

o  Umemwb npedcmasieHue 0 OUCKPEMHbIX U
Henpepvl8HbIX CIYYAUHBIX 8eTUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCMU ClLy-
YAUHBIX BETUYUH,

® uMemb npeocmasienue o mamemamuye-
CKOM OHCUOAHUU U OUCNEPCUU CTIYUATIHBIX
BEeNIUYUH,

® uMemb npeocmasieHue 0 HOpMatbHOM
pacnpeoeneHuu U NPUMepax HOPMAIbHO
pacnpeoeneHHbIX CIYYAUHbIX 8eIUYUH,

®  NOHUMAMb CYyMb 3aKOHA OONLUUUX YUCET U
8b100POUHO20 MEMOOa UsMepeHUs 8eposan-
Hocmel,

® umems npedcmasienue 06 yCi068HOI 6epo-
AMHOCMU U O NOJIHOU 8EPOAMHOCMU, NPU-
MEHAMb UX 8 peueHul 3a0ay,

® UMemb npedcmasieHue 0 8ANCHbIX YaAC-
HbIX 8UOAX pacnpeoeneHuti U NPUMEHAMb UX
8 peulenuu 3a0a4;

® umemb npedcmasienue 0 KOpperayuu ciy-
YQUHBIX BEIUYUH, O TUHEUHOU pecpecCull.

B nosceomnesnoii socusnu u npu uzyyeHuu opyeux




B IIPOCTHIX CIIy4asx BEPO-
SITHOCTU COOBITUH B pe-
aJIbHOM >KH3HH;

YUTaTh, COMIOCTABIIATD,
CpaBHHBATh, HHTEPIIPE-
THUPOBATH B MPOCTHIX CITY-
qasiX peajbHbIC JaHHbIC,
MIpe/ICTaBJICHHbIE B BUJIE
TaOIUII, TUarpaMmm, rpa-
(huxoB

npeomemos:

®  GLIYUUCTAMD UTU OYEHUBAMb BEPOSMHOCTU
coObLIMULL 8 PEATbHOU HCUSHU,

®  BblOUPAMb NOOX0OSWUE MEMOObL NPEO-
cmaenenus u 00pabomru OAHHbIX;

®  yMemb peuams HeCl0ACHbIE 3a0aiU Ha
npuUMeHeHUe 3aKOHA DOILUUX YUCeTl 8 CO-
YUoOI02UlU, CMPAXOBAHUU, 30PABOOXPAHE-
Huu, obecneyeHuu 6e30nacHOCmu Hacele-
HUS 8 UPE38bIUAUHBIX CUMYAYUIX

Texcmoevie
3a0a4u

Pemartp Hec0XKHBIE TEK-
CTOBBIE 3a1a4U PA3HBIX
THUIIOB;

aHAJIM3UPOBATH YCIIOBUE
3a/1a4u, IPH HEOOXO/TH-
MOCTH CTPOUTH AJIS €€
pelIeHrs MaTeMaTHye-
CKYIO MOJIEJIb;

MMOHUMATPH U UCTIOJIB30-
BaTh IS PEIICHUS 337291
nH(}OpPMAIINIO, TTPEICTaB-
JICHHYIO B BHJIE TEKCTO-
BOH M CUMBOJILHOM 3aIlu-
cH, cxeM, TaOJIunIl, Jua-
rpammM, rpaduKoB, pu-
CYHKOB;

JeiCTBOBATH MO ajro-
PUTMY, COJEpIKAIIEMYCS
B YCIIOBUH 33/1a4U;
WCIOJIb30BAaTh JIOTHYE-
CKHeE PacCyKIeHUS MpU
PEIICHUN 33]1a4H,
paboTaTh ¢ U30BITOYHBIMU
YCIIOBUSIMU, BBIOUpAs U3
Bcell mH(popMaluu, 1aH-
HbIE, HEOOXOIUMBbIE IS
pelIeHUs 3a/1a9H,
OCYIIIECTBISTH HECTIOXK-
HBIH 1epedop BO3ZMOKHBIX
pelieHuit, BeIOupast u3
HUX ONTHUMAIILHOE 110
KpUTEpUsiM, chopMyIu-
POBaHHBIM B YCJIOBHH;
aHAJIM3UPOBATH H HHTEP-
MIPETHPOBATH ITOJTYICH-
HBIE PEIlIeHUs] B KOHTEK-
CTE YCJIOBHS 33]]a9H, BbI-
OupaTh pelieHus, He Ipo-
THBOpPEYAIIHe KOHTEKCTY;
peuiaTh 3aa4u Ha pacyeT
CTOMMOCTH MOKYTIOK, yC-
TyT, TIOE3/I0K | T.I1.;
pelaTh HeCI0KHbIE 3a-

e Pewams 3a0auu pasHvlX Munos, 8 mom
yucie 3a0a4u NOGbLIUEHHOU MPYOHOCIU,

®  GLIOUPAMb ONMUMATLHBLIL MENMOO PeUleHUs
3a0auu, paccmMampusas paziuyHvle Memo-
obl;

® Ccmpoums MOOenb peuleHust 3a40ayu, NPoeo-
Oumsv 00Ka3amebHble PACCYHCOCHUS,

® pewamsv 3a0a4u, mpeodyowue nepebopa
8apUAHMO8, NPOBEPKU YCIL08ULL, 8b100pA
ONMUMATILHO20 Pe3YIbmama,

®  QHATUBUPOBAMY U UHMEPNPEMUPOBAb pe-
3YIbMAamyl 8 KOHMeKcme YCl08Us 3a0ayu,
8bIOUpamMb peeHs, He NPOMUBoOpe auue
KOHMeKCmy;

® nepesooumsb npu peueHuy 3a0asu UHpop-
Mayuio uz 00HOU opmul 8 Opyeyio, UCNOTIb-
3y5 npU He0OXOOUMOCMU CXembl, MadIUYbl,
epaguku, ouazpammoi;

B nogceonesHotl sHcuznu 1 npu uzyueHuu Opyaux
npeomemos:

® pewams npaxmudeckue 3a0a4u u 3a0aiu
U3 Opyeux npeomemos




Ja4yu, CBS3aHHBIE C J10JIe-
BBIM y4acTHEM BO BIajie-
HUM (pUpMoH, pennpu-
SATHEM, HEIBU’KUMOCTHIO;

e pemiath 3a7a4y HA IPO-
CTBI€ TIPOLEHTHI (CHCTEMBI
CKHJIOK, KOMHCCHH) U HA
BBIYHCIICHHE CIIOKHBIX
MIPOIICHTOB B Pa3IMYHBIX
cXeMax BKJIaJIOB, Kpelu-
TOB U UIIOTEK;

® pemarb NPaKTUYECKHE
3a/1auu, TpeOyroIue uc-
MOJIb30BaHUS OTPHIIA-
TEJIbHBIX YHCEI: Ha OTpe-
JeTICHUE TeMIIePaTypHl,
Ha OIpeIeTICHHUE MOJI0XKe-
HUS Ha BPEMEHHOM ocu
(10 HaIICH 3pBI U MOCTE),
Ha JIBUKCHHE JICHEKHBIX
cpencts (Mpu-
XO0/JI/pacxoj), Ha ompese-
JIEHUE TITyONHBI/BBICOTHI
U T.IL;

®  ICIIOJIb30BATh MOHATHE
Maciitaba iy HaXxoxJie-
HUs paCCTOSIHUM U JJINH
Ha KapTax, MIaHaX MecT-
HOCTH, IJIaHaX MMOMeIIe-
HUM, BBIKPOMKAX, IIPU pa-
00Te Ha KOMITbIOTEPE U
T.IL.

B nosceonesnoii orcuznu u
npu uzyueHuu opyeux
npeomemos:

— peliaTh HEeCIOKHbBIS
MPaKTUYECKHE 3aauH,
BO3HHUKAIOIIHNE B CUTYa-
IUSX TOBCEIHEBHOM
JKU3HHA

T'eomempus

e OmnepupoBarh Ha 0a30BOM
YPOBHE TIOHATHSIMH: TOY-
Ka, TpsiMasi, MI0CKOCTh B
MIPOCTPAHCTBE, Napaj-
TIENBHOCTH U MEePIEH/IU-
KYJSIPHOCTH MPSMBIX U
ILTIOCKOCTEH;

® pacro3HaBaThb OCHOBHbIE
BUJIbI MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa,
MIPSIMOYTOJIBHBIN MTapa-
nenenumnen, Kyo);

®  U300pakaTh U3ydaeMble

Onepupoeamv NOHAMUAMU: MOYKA, NP3L-
Masi, NIOCKOCMb 8 NPOCMPAHCMEe, NApa.i-
JIeTbHOCMb U NEPNEHOUKYIAPHOCb NPAMbIX
u niockocmetl;

npUMeHAmMb OJisl peueHusl 3a0ay 2eomem-
puyeckue haxmol, eciu yciosus npuMeHe-
HUsL 3a0aHbl 8 SI8HOU (hopme;

pewams 3a0a4u Ha HaxodcoeHue 2eoment-
PUYECKUX 8eIUYUH NO 00PA3YAM UTU A0~
pummam;

Odenamsv (8bIHOCHbIE) NIIOCKUE YePMEeHNCU U3
PUCYHKOB 00BEMHBIX (pucyp, 6 mom yucie
pucosams U0 c8epxy, COOKy, CmpoUms ce-




(buUrypsI OT pyKu u ¢
MPUMEHEHUEM MTPOCTHIX
YEepPTEIKHBIX UHCTPYMEH-
TOB;

nenarb (BBIHOCHBIE) TLJ10-
CKHE YEepPTEKU U3 PUCYH-
KOB MTPOCTHIX 00BEMHBIX
¢buryp: BuI1 cCBEpXy, cO0-
Ky, CHU3Y;

U3BJIEKaTh HH(OPMALIKIO
0 MIPOCTPAHCTBEHHBIX
reoMeTpuuecKux ury-
pax, mpeJICTaBICHHYIO Ha
YepTekax U pUCyHKax;
MPUMEHSITH Teopemy [1u-
(aropa npu BEIYUCICHUU
AJIEMEHTOB CTEPEOMETPH-
yeckux uryp;

HaxOJUTh 0ObEMBI U
IIJIOIIAIM ITIOBEPXHOCTEN
MPOCTEHIINX MHOTOTPaH-
HUKOB C IPUMEHEHUEM
opmyu;

pacro3HaBaTh OCHOBHBIC
BUJIBI TEJ BpalieHus (Ko-
HYyC, HWIHHID, chepa u
map);

HaXO/UTh 00bEMBI U
TUTOIIAN TOBEPXHOCTEMN
MIPOCTEUIINX MHOTOIPAH-
HUKOB U TeJl BPALIEHUS C
npuMeHeHueM (Gopmyi.

B nosceonesnou sxcuznu u

npu U3yyeHuu opyeux
npeomemos:

COOTHOCHUTB aOCTPaKTHBIE
reOMETPUUYECKNE TTOHSTHS
1 (aKThI C peaibHbIMU
KHU3HEHHBIMU 00BEKTaMU
U CHTYallusIMU;
HCII0JIb30BaTh CBOICTBA
IIPOCTPAHCTBEHHBIX I'€0-
METPUYECKUX QUTYp AJIs
pelIeHHs TUIIOBBIX 33134
MIPaKTUYECKOI0 COJIeprKa-
HUS;

COOTHOCHUTB TUIOIIAIU T10-
BEPXHOCTEN T€ O1HA-
KOBOH ()OpMBI pa3inyuHO-
ro pa3mepa;

COOTHOCHUTB 00BEMBI CO-
CyJIOB OJIMHAKOBOM (op-
MBI pa3JIM4HOIO pa3Mepa;

YeHUsI MHO202PAHHUKOB,

®  U361EeKAMb, UHMEPNPEMUPOBAMb U NPE0D-
PAa308v18ams UHGOpMAYUI0 0 ceomempuye-
CKUX hueypax, npedcmasienHyro Ha yep-
meoicax;

®  npUMeHsmMb 2eomempuieckue hakmol 0is
peutenus 3a0ay, 8 Mom yucie npeonoa-
2aIOWUX HECKOTILKO WUA208 PeUeHUs];

®  ONUCHIBAMb B3AUMHOE PACNONOJCEHUE NPSi-
MbIX U NIOCKOCMeEl 8 NPOCMPAHCBE;

®  gopmyruposeamsv c80lCMEa U NPUSHAKU
puzyp;

®  00KA3bIBAMb 2eoMempudecKue ymeepiscoe-
HUS,;

® glademb CMAHOAPMHOU Kidccuguxayuer
NPOCMPAHCMBEHHBIX ueyp (Nupamuovl,
npuzmsvl, napasiieienuneovt);

®  Haxooumsv 06veMbl U NIOWAOU NOBEPXHO-
cmetl 2eoMempudecKux mej ¢ npuMeHeHuem
dopmyn;

®  GLIYUCTAMb PACCOAHUS U Y2Ilbl 8 NPO-
cmpancmae.

B nosceonesnoti sorcuznu u npu usyuenuu opyaux
npeomemos:

®  UCNONIL308AMb CEOUCIBA 2e0MEMPUYECKUX
Gueyp onsa pewenusn 3a0ay NPAKMu4ecKko2o
xapaxmepa u 3a0ay u3 opy2ux ooiacmetl
3Hanuu




oLleHUBATh (popMy mpa-
BUJIBHOT'O MHOTOTPaHHU-
Ka 10cJe CIUIIOB, CPE30B
U T.10. (ONIpEeAeIATh KOJIU-
4eCTBO BEpILIUH, pedep u
rpaHel oJy4yeHHbIX
MHOT'OT'PaHHUKOB)

Bexmopuot u
Koopouna-
mul 6 npo-
cmpancmee

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATHEM JIeKap-
TOBBI KOOPJIMHATHI B TIPO-
CTPaHCTBE;

HaXOJUTh KOOPIUHATHI
BEPILINH Ky0a U MpsAMO-
YTOJIBHOTO MapaJuieenu-
nena

Onepuposamv NOHAMUAMU 0eKAPMOBbl KO-
OpOUHamMbl 8 NPOCMPAHCIEBE, BEKMOP, MO-
0y/lb 8eKMOPA, PABEHCMBO 8EKMOPO8, KO-
OpPOUHAMBL BEKMOPA, Y20Jl MENCOY BEKMO-
pamu, CKaisapHoe npouzeedenue 8eKmopoa,
KOJLIUHEapHble 8eKMOPbL,

HAX00Uums paccmosiue mexicoy 08yms
MOUKAMU, CYMMY 8eKIMOPO8 U NPou3eede-
HUe 86eKMOPA HA YUCTLO, Y20l MeNCOY BEK-
Mopamu, CKAIApHOe Npouszeedenue, pac-
KAA0bI8AMb 6EKMOP NO 08YM HEKOIUHEAp-
HbIM 8eKIMOPAM,

3a0a6amov NIOCKOCMb YPAGHEHUEM 6 Oe-
Kapmoeoil cucmeme KOOPOUHAM,

peuwiams npocmeiuiue 3a0a4u 66e0eHUemM
8eKMOpHO20 baszuca

Hcemopusn
Mamemamu-
Ku

OnuceiBaTh OTAEIbHBIE
BBIIAIOINNECS PE3yJIbTa-
ThI, IIOJIyYEHHBIE B XOJI1€
pa3BUTHUS MaTEMaTUKHU
KaK HayKH;

3HaTh IPUMEPHI MaTEMa-
THYECKUX OTKPBITHI U UX
aBTOPOB B CBS3U C OTEYE-
CTBEHHOM M BCEMUPHOMN
HUCTOPHUEH;

ITIOHUMATh POJIb MaTeMa-
THUKU B pazsutun Poccnn

IIpeocmasnsaimo 6Kk1a0 8bI0AIOWUXCSA MA-
MeMAmuKo8 6 pazeumue Mamemamux u
UHBIX HAYYHBIX 0Oaacmell;

HNOHUMAM®b POJib MAMEMAMUKY 8 PA3GUMUL
Poccuu

Memoowt
mamemamu-
Ku

[IpuMeHATh U3BECTHBIE
METO/bI ITPH PELICHUN
CTaHAAPTHBIX MAaTEMATH-
YECKHX 3a]1a4;

3aMedvaTh U XapaKTepUu30-
BaTb MAaTECMAaTHUYCCKHEC 3a-
KOHOMEPHOCTH B OKpPY-
JKaIoIe JeHCTBUTEILHO-
CTH;

IIPUBOJIUTE IIPUMEPEI Ma-
TEMATUYCCKUX 3aKOHO-
MEpHOCTEN B IpUPOJE, B
TOM YHCJIE XapaKTEepU-
3YIOIIUX KPacoTy U COo-
BEPIIECHCTBO OKPYXKalo-
LIEro MUpa U Npou3Bee-
HHI UCKYCCTBA

Hcnonvzosams ocHoBHbIE MemoObl 00Ka-
3amenbcmed, npo8oOUNMs 00KA3AMeNbCME0
U BLINOTIHAMb ONPOBEPIHCEHUE,

NPUMEHAMb OCHOBHbBLE MEMOObl PeUleHUs
Mamemamuyeckux 3a0ad;

HA OCHOBE MAMeMamu4eckux 3aKoHoMep-
Hocmell 8 NpUpooe Xapakmepuszo8ams Kpa-
COmMYy U COBEPULIEHCIMBO OKPYAHCATOUE20 MU-
Pa u npouseedeHull UCKyccmed,
NPUMEHAMb npocmeluiue npocpammuble
cpedcmea u 91eKmpoHHO-
KOMMYHUKAYUOHHbLE CUCEMbL NPU pelie-
HUU Mamemamu4eckux 3a0a4




2.Conepxanne yueOHOT0 mpeamera
«MartemaTnka: ajJredpa M Ha4aJIa MATEMAaTHYECKOT0 AaHAJIU3a, TeOMETPH .
ba3oBblil ypoBeHb
OcHoBHas 0a3oBas mporpaMmma
Aaredpa u HaYaJIa aHAJIU3A

[ToBTOpenue. Pemienue 3aqady ¢ UCMOJIB30BAHUEM CBOWMCTB YMCEN U CUCTEM
CUMCIICHUS, JCIMMOCTH, JOJIed M YacTell, MPOLEHTOB, MOyJiel uuceln. Pemienue
3aJlay ¢ UCMOJb30BaHUEM CBOWCTB CTENEHEH U KOPHEH, MHOTOWIEHOB, Mpeodpa3o-
BaHU{ MHOTOUYJICHOB U IPOOHO-PAIIMOHATBHBIX BBIPAKCHU.

Pemenune 3amau ¢ ncnosib30BaHMEeM rpaayCHOM Mepbl yriaa. Moaysp uyncna u
€ro CBOMCTBA.

Pewenune 3a1ay Ha ABM)KEHUE M COBMECTHYIO padOTy C TOMOILBIO JIMHEHMHBIX
Y KBaJpaTHBIX YpaBHEHUN U UX cuUcTeM. PelleHue 3a1ad ¢ MOMOIIBIO YHCIOBBIX
HEPaBEHCTB M CUCTEM HEPABEHCTB C OJJHOM MEPEMEHHOM, C TPUMEHEHNEM H300pa-
YKEHUS YUCIIOBBIX IPOMEKYTKOB.

Pemenue 3agad ¢ MCNOIB30BAaHUEM YUCIOBBIX (YHKIUN U UX TpaduUKOB.
Hcnonp3oBaHue CBOMCTB U TpaMKOB JIUHEHHBIX U KBAJAPAaTUUHBIX (PYHKIHMA, 00-
paTHOM NPONMOPLMOHATBLHOCTH U (PYHKIIUU y=\/§ . I'padmueckoe pemienue ypas-
HEHHI 1 HEPABEHCTB.

TpuroHomerpuyeckas OKPYKHOCTb, paouannas mepa yzina. CUHYC, KOCH-
HYC, TAHT€HC, KOMAaH2eHC TPOU3BOJIBLHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO M CJEICTBHS M3 HEro. 3Ha4eHUs] TPUTOHOMETPUUECKUX (QYHKUUNA s

T AT T
yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan). @opmyavt croxHCEHUs.
6 43 2
MPUSOHOMEMPUYECKUX DYHKYUL, Popmyivl npusedenusi, Gopmynvl 080UHO2O ap-
cymenma..

Hynu ¢yskuny, npoMexyTKu 3HAKONOCTOSHCTBA, MOHOTOHHOCTb. Hawu-
Oonpiiee ¥ HauMeHblnee 3HadeHue ¢GyHkuuu. [lepuonnueckue Qynkiuu. Yet-
HOCTb M HEUETHOCTh QyHKUUU. CrodxcHble pyHKyuU.

Tpuronomerpuueckue GyHKUUH Y=COSX,Y=SINX,y=1tgx. Dyukyus y=ctgx.
CaoiicTBa 1 rpa)uKl TPUTOHOMETPUUECKUX (PYHKIUH.

ApPKKOCHHYC, apKCHHYC, apKTaHr€HC 4ucia. Apkkomaneenc uucia. llpo-
CTEHIINE TPUTOHOMETPUYECKHE YypaBHEHMs. PelleHne TpUTrOHOMETPUUYECKUX
YPaBHCHUM.

Obpamuvie mpuconomempuyeckue QyHKyuu, ux ceoucmsea u epaguxu. Pe-
wienHue npocmeutux mpueoOHOMempuyecKux HepageHcms.

Crenenb ¢ IEMCTBUTENBHBIM MOKa3aTeleM, CBOMCTBA cTeneHu. [Ipocteitmme
noka3aTesbHble ypaBHEHUS U HepaBeHCTBa. [lokazarenbHas GyHKIUS U ee CBOMCT-
Ba U rpaduk.

Jlorapudm umcia, cBoiicTBa jorapudma. lecaruunsiii norapudpm. Yucro e.
Hamypanouwiii nocapugm. IIpeodbpazoBanue jgorapudmudeckux BbipakeHui. Jlo-
rapumuyeckue ypaBHeHUs U HepaBeHCTBa. Jlorapudmuueckas QyHKIUS U ee
CBOICTBA U TpaduK.

Crenennas pyHkuus u ee cBoiictBa u rpaduk. UppannoHansHbie ypaBHe-
HUSL.



Memoo unmepeanog 0ns peuieHuss HepaseHCms.

IIpeobpazosanus epaghuxos ynxyuii. cosue 800.1b KOOPOUHAMHBIX OcCell,
pacmsadxiceHue u coicamue, OmpaxMcesue OMHOCUMENbHO KOOPOUHAMHbBIX OCell.
I'paguueckue memoowl pewienus ypasnenuu u Hepagencms. Pewenue ypagneHutl u
HepaseHCcma, CO0EepHCAuUX nepemMeHHy0 o0 3HAKOM MOOYJIAL.

Cucmembl HOKA3amenbHbIX, 102apUGMUUECKUX U UPPAYUOHATILHBIX YPAGHe-
Huti. Cucmembl NOKA3AMENbHBIX, 102APUPMUYECKUX HEPABEHCMS.

Bzaumno oopamuvie pynkyuu. I paguxu e3aumno obpamuvlx hyukyuil.

Ypasnenus, cucmemsl ypaguenuii c napamempom.

[IpowsBoanas ¢ynkiuu B Touke. KacarenmpHas k rpaduky dynkmuu. I'eo-
METPUYECKUN U (PU3UUECKHUIT CMBICI TPOU3BOAHON. [Ipon3BoaHbIE dIIEeMEHTaApHBIX
bynaknuid. [Ipasuna ouggepenyuposarus.

Bmopas npouszeoonas, ee ceomempuieckuil u Quzuueckuil CMbiCIl.

[TonsiTne o HempepwhBHBIX (PyHKIUAX. Toukm 3KCTpemMyma (MakCHMyMa |
MuHuMyMa). MccnenoBanue aneMeHTapHBIX (YHKIMA HA TOYKH dKCTpEeMyMa, Hau-
OoJbIliee M HAaMMEHBIIIEE 3HAUYCHUE C MTOMOIIBIO TPOU3BOAHON. [locmpoenue 2pa-
Guros ynxyuti ¢ nomowbro npouzeoonsIX. lIpumenenue npouzsoo0HoU Npu peule-
HUU 3a0a4.

[lepBooOpasnas. Ilepsoobpaszmvie snemenmapusix Gyuxkyuu. Ilnowads Kpu-
sonuneunou mpaneyuu. Dopmyna Heromona-Jleubnuya. OnpedenenHulil uHme-
epan. Beiuucnenue niowadeu niockux gueyp u ob6vemos mein 8paujeHus ¢ nomo-
Wblo uHmezpaa.

I'eomerpus

[ToBTOpenue. Pemenue 3amauy ¢ MpUMEHEHUEM CBOMCTB (PUIyp Ha IJIOCKO-
CTHU. 3a7ja4M Ha JOKA3aTEIbCTBO U MOCTPOECHUE KOHTPIpUMEPOB. Mcnonb30BaHne B
3aa4ax MPOCTEMIIMX JIOTMYECKMX NpaBuil. PemieHue 3amad ¢ UCIONb30BaHUEM
TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHUI B MPSIMOYTOJIbHBIX TPEYrOJbHUKAX, (PaK-
TOB, CBSI3aHHBIX C YEThIpEXyroibHUKaMU. Pelienre 3a1a4 ¢ ucnoiib3oBaHueM (ax-
TOB, CBSI3aHHBIX C OKPYKHOCTAMHU. Pernienue 3aa4y Ha U3MEpeHUs Ha IIIOCKOCTH,
BBIUMCJICHUE JJIMH U Iuloiael. Pewenue 3a0ayu ¢ nNOMOWbIO 86eKMOPO8 U KOOPOU-
Ham.

Harmsinnas crepeomerpus. ®urypsl 1 ux uzoOpakenus (kyO, mupamuna,
npusma). OcHosHble nouamus cmepeomempuu u ux ceovcmea. CeyeHus Kyda u
TeTpasapa.

Touka, mpsMas U IUVIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U
CJIEACTBUA U3 HUX. B3anMHOE pacrionoKeHue NpsAMbIX U MIIOCKOCTEN B MPOCTPaH-
ctBe. IlapamnenbHOCTh MPSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. M3o00paxkenue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (PUTYp HA TIOCKOCTH.

Paccrosinus mexy purypamu B IpOCTPaHCTBE.

VYrael B ipoctpancTse. [IepneH Ky IapHOCTh NPSAMBIX U INIOCKOCTEH.

[Ipoekuust purypsl Ha IOCKOCTh. [IpHU3HAKM MEPHEHANKYIISIPHOCTH MPSMBIX
Y IJIOCKOCTEN B POCTpaHCTBE. Teopema 0 Tpex NepneHauKyIspax.

Muororpannuku. [lapamnenenunen. CBoicTBa NpsIMOYTOJIBHOTO Mapauie-
nenunena. Teopema IIudaropa B npoctpanctse. [Ipusma u nupamuaa. [Ipasuis-
Has NMpaMy]ia U OpaBwibHas npusMa. lIpsmas nupamuaa. DIeMeHTbl IPU3MBI U
IIAPAMHJIBL.



Tena Bpaienus: HUIMHAP, KOHYC, chepa u map. OCHOBHbIE CBOMCTBA M-
MOTO KPYTOBOT'O LIUJIHMHJpA, MPSIMOT0 KPyroBoro konyca. M3o0OpaxeHnue ten Bpa-
LIEHUA HA IUIOCKOCTH.

IIpedcmasnenue 06 yceueHnom KOHyce, ceueHusi KOHyca (napaiieibHoe oc-
HOBAHUIO U NPOXOOsAujee Yepe3 8ePUluny), ceyeHus YuluHopa (napaniieivto u nep-
NEeHOUKYIAPHO ocu), ceyeHus wapa. Pazeepmka yununopa u Kouyca.

IIpocmeriwiue KomMOUHAYUU MHO2OCPAHHUKOS U Mell 8PAWEHU MeHCOY CO-
Ooti. BerauciieHne 3J€MEHTOB MPOCTPAHCTBEHHBIX Guryp (pebpa, AuaroHaiu, yr-
JIBI).

[Inmomans NOBEPXHOCTH NMPABWIBHOM MUPAMUABI U NPAMOU InpusMsbl. [Lmo-
11a/1b TOBEPXHOCTH MPSAMOT0 KPYroBOro HUJIMHAPA, MPSIMOrOo KPyroBOTO KOHycCa U
niapa.

[Tonsatue 00 o6beMe. OOBEM MUpaMUABbI U KOHYCA, IPU3MbI U HWJIUHJIPA.
O0BeM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOLIEHUS MEXY IUIOMIAASIMU I10-
BEPXHOCTEN 1 00beMaMU MOAOOHBIX TEJl.

Jlsuoicenusi 8 npocmpancmee: napaiieibHbll NepeHoc, YeHmpanibHas CUM-
Mempus, CUMMempus OMHOCUMENbHO naockocmu, nosopom. Ceolicmea 0sudice-
Huti. Ilpumenenue 08udxceHull npu peulenuu 3a0au.

Bekropsl u koopauHaTel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKECHHE
BEKTOpa Ha YHWCIIO, Yrojl Mexay Bekropamu. KoiulmHeapHble M KOMILIAHAPHbBIE
BeKTOpBl. CKanspHoe npouzgeoenue 6ekmopos. Teopema o paznoxceHuu 6eKmopa
no mpem Hekomnianapuvim eekmopam. Ckansaproe npousgeoenue 6eKmopos 6 Ko-
opounamax. [lpumenenue 6exmopos npu pewieHuu 3a0a4 HA HAXOHCOeHue pdac-
CMOSHUU, ONUH, NIoWaoell U 00bemMoa.

Vpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cgpepol 6 npocmpan-
cmee. Popmyna 07151 GbIYUCTEHUSL PACCMOAHUS MEHCOY MOUYKAMU 8 NPOCMPAHCMEE.

BeposiTHOCTB U cTaTucTHKA. PadoTa ¢ JaHHBIMHU

IToBTOpenue. Pemenne 3ama4y Ha TabIMUHOE M TpauIECKOe MPEICTABICHUE
JaHHBIX. VICIIoIp30BaHNe CBOMCTB U XapaKTEPHUCTUK YUCIIOBBIX HA0OPOB: CPEIHUX,
HauOOJIBIIETO U HAUMEHBIIIETO 3HAUCHUS, pa3Maxa, oucnepcuu. Pewienue 3a0ay Ha
onpeoenenue Yacmomsl U 8epOIMHOCIU cobbimull. Bviuucienue seposmuocmetl 6
ONbIMAX C PABHOBOIMONCHLIMU INeMEHMAPHbIMU Ucxooamu. Pewenue 3adau c
npumeHenuem Komounamopuxu. Pewenue 3adau na eviyucieHue eeposmuocmel
He3aBUCUMBIX COObIMUL, NPUMEHEHUe GopMYIIbl CloddceHus eeposmuocmell. Peute-
HUe 3a0ay ¢ npumMeHeHuem ouazpamm Jinepa, oepesa 8eposmHocme, Qopmyivl
bepnynnu.

Yenosnas eepoamnocmo. Ilpasuno ymmooscenusi eeposmuocmeu. Popmyna
NOJIHOU 8€POSMHOCHIU.

Jluckpemnvie cryuaiinvle genuuunvl u pacnpeoeienus. Hesasucumvie ciy-
yainvle genuuuHbvl. Pacnpedenenue cymmol u npouzgeoenuss He3a8UCUMBIX CYYALL-
HbIX BETUYUH.

Mamemamuuyeckoe odicuoanue u Oucnepcusi ciydaunou eerudunvl. Mame-
Mamudeckoe 0HCUoaHue u OUCNEepCUst CyMMbl CAYHAuHbIX éeaudun. I eomempuue-
cKoe pacnpedenenue. bunomuansnoe pacnpedenenue u e2o ceoticmaa.



Henpepuvignvie cnyuaiinvie eenuuunsl. [lonamue o niomuocmu 6eposmHo-
cmu. Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedeneHue, e2o hapamempeol.

llonsmue o HopmanvHom pacnpeoenenuu. llapamempsi HOpmManbHO20 pac-
npedenenus. llpumepol cryuaunblx 8eIUUUH, NOOYUHEHHLIX HOPMATLHOMY 3AKOHY
(nocpewHocms uzMeperull, POCm 4elo8eKa).

Hepasencmeo Yebwviwesa. Teopema bepuynnu. 3akon b6onrvuiux yucen. Boi-
OopouHbIlL Memoo usmeperus sepoamuocmeil. Ponv 3axona 6onvuiux yucen 6 Hay-
Ke, npupooe u obujecmae.

Kosapuayus osyx cuyuaiinvix eenuuun. Ilonamue o xoda¢uyuenme xoppe-
nayuu. Coemecmuvie HAOIIOOEHUsL 08YX CIYYAUHBIX GeIUdUH. Bvibopounsiii koagh-
Guyuenm xoppenayuu.

3. TemaTnueckoe IMJIAHMPOBAHME ¢ YKA3aHUEM KOJIUYECTBA YaCOB, OTBOAMMBIX
HA OCBOCHME KAXKI0H TeMBblI.

10 knace

Ne Paznennt KounuectBo
n/n 4acoB

1 Uncna v BBIpaKEeHUs 8

2 VYpaBHEHUs U HEPABEHCTBA 17

3 DyHKITUU 22

4 DJIEeMEHTBhl MAaTEMAaTUYECKOTO aHan3a 28

5 | CratucTKa u TeOpus BEpOSITHOCTEH, TOTUKA 1 KOMOMHATO- 15

puKa

6 ["'eomeTpust 36

7 BekTopbl 1 KOOpAWHATHI B MPOCTPAHCTBE 10

8 Hmoeo 136

11 kmace

Ne Paznennt KouauuecTBo
n/n 4acoB

1 Uucna v BeIpaKeHHUsI 5

2 VYpaBHEHUS U HEPABEHCTBA 5

3 DyHKIIUU 4

4 DJIeMEHThl MAaTEMATUYECKOTO aHaJIn3a 36

5 | CratucTuka u Teopus BEpOSITHOCTEH, TOTUKA 1 KOMOMHATO- 24

puKa

6 ["eomerpus 50

7 BeKkTopbl 1 KOOPJIMHATHI B IPOCTPAHCTBE 12

8 HUmozco 136




