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IloscHuTennLHadg 3ammmucKa

®dopma 3aHATUA Dopmbl ITpuémsl earenbHOCTD
MIPOMEXKYTOUHOU MPEnoIaBaHus YYEHUKOB
aTTeCcTalu
becena, CaMocTosTenbpHas CnoBecHbIl, UTPOBOH, | DpoHTaANBHAS,
MPaKTUYECKOE win | paboTa, KOHTPOJIbHAS | HATJISTHBIM, WHJUBU]lyalIbHAs,
TEOPETHUUECKOE paborta, MPaKTUYECKUM rpyIIoBas,
3aHATHE, JHUCKYCCHS, | MATEMAaTUYECKUM WHUBUTyaJIbHO-

YpOK-HCCIEI0OBaHNE,
YPOK-TIyTEIIECTBHUE,
KpYIJIbIiA
KOH(epeHIIUs

CTOI,

JUKTAaHT, TECT

rpyIIIOBas, MapHas




IInanupyemMble pe3yJbTaThl H3y4eHHs] Y4eOHOI0 NpeaMeTa (MaTeMaTHKA)

Mamemamuxa: aﬂee6pa u Hadara mamemamu4decKkoeco anaiusa, ceomempust

ba3oBrlii ypoBeHb

«IIpo6eMHO-PyHKUMOHAJIbHbIE Pe3YJbTATHD)

Pasznen |. BbIYCKHUK HAYYMTCS I11. BoImycKHUK MOJTYyYUT BO3MOKHOCTH
HAYYUTbCS

Heam JU71st MCcTIoNBb30BaHMS B TOBCETHEBHOMN s pazeumus MbluiieHus, UCNONb30BAHUS 8

OCBOCHHS KHM3HU 1 00€CTIeYeHHsT BO3MOKHOCTH NOBCEOHEBHOU HCUZHU

npeaMera YCIIEIIHOTO MPOJIOJDKEHHs 00pa3oBaHMs 1O

CIICIHUaJIbHOCTAM, HC CBA3aHHBIM C
MPUKIaJIHBIM HUCIIOJIb30BAHUEM
MaTeMaTuKu

u obecneyenus 803MONCHOCHU YCNEUWHO20
NPOOOJIdHCEHUSL 00PA30BAHUSL IO
CReYUanbHOCMAM, He CEA3AHHBIM C NPUKIAOHbIM
UCNONb308ANUEM MAMEMAMUKU

TpeGoBaHus K pe3yJbTaTam




i 2
Inemenmul OnepupoBath Ha 6a30BOM YPOBHE —  Onepuposambs” nousamusamu.: KOHeuHoe
meopuu MOHATUSIMHU: KOHEYHOE MHOXKECTBO, MHOIHCECMBO, dNIeMEHM MHOJcecmed,
MHOMHCECME IEMEHT MHOYECTBA, TIOMHOKECTBO, NOOMHOJICECMBO, nepeceyerue u
u 00beOuHeHUe MHONCECM8, YUCTI08ble
nepecevyeHre u 00beTMHECHUE N
Mamemamuy MHOXCECm8a Ha KOOPOUHAMHOU
. MHOJKECTB, YACJIOBBIC MHOYKECTBA HA .
ecKkoil NpAMOLL, Ompe30K, UHMepsa.l,
J102UKU KOOPAHHATHOM IPAMOH, OTPC30K, NOJLYUHMEPBATL, RPOMENCYMOK C
HUHTEpBaJI; 8bIKOJIOMOLL MOYKOL, 2paguieckoe
OonepupoBaTh HA 0a30BOM YpOBHE npedcmaeﬂeHue MHOoJCecme Ha
MOHATHAMHE: yTBEpKIEHHE, KOOPOUHAMHOU NIOCKOCMIU,
OTpHIIAaHHE YTBEPKICHNS, UCTHHHEBIE | CNEPUposantb NOHAMUAMU.
ymeepocoeHue, ompuyarue
Y JIO)KHBIE YTBEPKICHUS, IPUIHHA,
N o6 VMBEPIHCOeHUsl, UCUHHbBLE U IOHCHbLE
CJIEJICTBHUE, YACTHBIN CITydail 00IIero Vmeepacoenus, npuuuna, ciedcmeue,
YTBCPKICHHA, KOHTPIIPUMED, yacmuwlll cryyai 0owe2o
HAXOUTh MepeceueHue u YmeepicoeHusl, KOHmpnpumep,
o6},e;[1/1HeH1/Ie JBYX MHOXECTB, — npoeepAniob npunadﬂeofcuocmb
NPEeJCTaBICHHBIX TpapUUecK Ha ANEMERMA MHOJICECMEY,
YUCITOBOH TIPAMOi; —  HaxoOoumy nepeceuenue u 00veOuHeHue
. . MHOICECMS, 8 MOM Yuce
CTPOUTH HA YHCIIOBOU MIPSIMOU
npeoCcmasieHHbIX epaguiecku Ha
HOIMHOKECTBO THCIOBOTO YUC0601L NPAMOITL U HA KOOPOUHAMHOLL
MHOXCECTBA, 3aJaHHOC HpOCTeﬁMHMH niockocmu,
YCIIOBUSIMU; —  npo8ooums 0oKazamenbHvle
pacno3HaBaTh JIOKHBIE YTBEPKICHUSA, paccysicoenus 015 000CHO8AH U
OWIMGKH B paccykIeHHsX, B UCTUHHOCMU YMBEPAHCOEHULL.
TOM YHUCJIE C UCTIOIB30BAHUEM
KOHTPHIPUMEPOB. B nosceonesnoti srcuznu u npu usyuenuu
opyaux npeomemos.
B noeceonesnoti scuznu u npu u3yueHuu | — UCNOAb306ANb YUCLOEbLE MHONCECEA
Opy2ux npeomemos: HAa KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU OJI5
MCIOJIb30BaTh YHCIIOBBIE MHOXKECTBA ONUCAHUSA PeaTbHBIX NPOYECCOB U
Ha KOOPAMHATHOM NMPSAMOM J1st SeneHui;
OIHCAHUs PEeaTHHBIX MPOIECCOB U —  nposodums dokazamensioie
ABJICHAM, paccys’coenus 6 CUmyayusx
HPOBOMUTE JIOTHICCKUC PACCYIKICHIA NOBCEOHEGHOU JHCUZHU, NPU PEULCHUU
B CUTYallUsX MIOBCETHEBHOM KU3HU 3a0au u3 Opy2ux npeomMemos
Yucna u OmnepupoBath Ha 6a30BOM yYpOBHE —  C80000HO onepuposamv NOHAMUAMU.
BbIPAICEHUA MMOHATHUSIMH: 1IeJI0€ YKCIIO0, ASITMMOCTh yenoe yucuo, 0eNUMOCmb Hucel,

qrcel, OOBIKHOBEHHAs JpO0b,
necsiThaHas Apo0b, pallMoOHAEHOES
9HCI0, MPUOIMKEHHOE 3HAUCHUE
YHCIIa, YaCTh, O, OTHOIIEHHUE,

00bIKHOBEHHAs OpOOb, OecAMUYHAs
0pobb, payuoHaIbLHOE YUCTO,
npUbIUdICEHHOE 3HAYEHUe YUCTA,
yacmo, 00Ji1, OMHOULEHUe, NPOYEHM,

1 o
3,1'[60]: 1 Jajee: pacro3HaBaTb KOHKPETHLIC NPUMEPbI 06IIII/IX MOHATHUU MO XAPAKTCPHBIM IPpU3HAKAM, BBIIIOJIHATH
HeﬁCTBHH B COOTBCTCTBUU C OIPCACIICHUEM U HpOCTeﬁH.[PIMPI CBOMCTBaMU HOHﬂTHﬁ, KOHKPETHU3UPOBATh IIPUMEPAMU

oOIIMe MOHATHA.

% 311ech 1 Jalee; 3HATh ONPEICICHHE IOHATHS, YMETh MOSCHATH €r0 CMBICI, YMETh HCIONb30BATh IOHATHE U €T0
CBOMCTBA NPY NPOBEIEHUH PACCYXKACHUM, PEILICHUH 3a4a4.




MIPOIICHT, MOBLIIIICHUE W TIOHMKEHUE
HAa 33J]aHHOE YHCJIO MPOLIEHTOB,
Macirao;

oTrepupoBaTh Ha 0A30BOM YpOBHE
MOHATUSAMH: JIoTaprudm duca,
TPUTOHOMETPHUUYECKast OKPYKHOCTB,
rpajlycHasl Mepa yria, BeJINuMHa
yTia, 3aIaHHOTO TOYKOM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH,
CUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YTJIOB, UMEIOIIUX
MIPOU3BOJILHYIO BEITUUHHY;
BBITIOJTHATH apu(PMETHIECKIE
JIEUCTBUS C LIEJIBIMA U
palMoHaTBHBIMH YHCIIAMU,;
BBITIOJTHSITH HECIIOKHBIC
npeoOpa30BaHMsI UUCITOBBIX
BBIPXCHHH, COZEPIKAIINX CTETICHU
quce, MO0 KOPHU U3 YUCell, JIN0O
sorapu@mbl YHCET;

CpaBHMBAThH pallliOHaJIbHbIC YHCIIA
MEXTy CO00i;

OLIEHHBATh U CPABHUBATH C
palMoHAILHBIMUA YK CJIAMU 3HAYEHUS
LIEJIBIX CTENEHEN Yncell, KOpHe
HaTypaJIbHOM CTENIEHU U3 YUCEIl,
jorapu(MoB Yucen B IPOCTBIX
Clyyasx;

n300paxaTh TOUKaMH HA YHCIIOBOM
MPSIMOM TIEJIbIE U pallMOHATIbHbIC
qicha,

n300paxaTh TOUKaMH Ha YHCIIOBOM
MPSAMOM 1IeJIbI€ CTETIEHN YUCETT,
KOPHH HaTypaibHOW CTETICHH U3
qHCel, TIOTapu(MBbl YUCET B IPOCTHIX
CIIy4asix;

BBITIOJIHSATH HECJIOKHBIE
npeoOpa3oBaHMs MENBIX B TPOOHO-
paIoHATbHBIX OYKBEHHBIX
BBIPaKCHUIA,

BBIP2)KaTh B MPOCTEUIINX CIIyYasiX U3
pPaBEHCTBA OJIHY MEPEMEHHYIO Uepe3
ApPYTHE,

BBIYUCIISITh B IPOCTHIX CIy4asx
3HAYEHUS YMCIIOBBIX U OYKBEHHBIX

nosvluleHUe U NOHUMCeHUe Ha 3a0aHHoe
YUCI0 NPOYEHMOo8, Macuimao,
NPUEOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CEOLICNBAMU OETUMOCTIU;
onepuposamv NOHAMUAMU.: 102apUPM
yucna, mpueoHoMempuieckas
OKPYIHCHOCMb, PAOUAHHAS U 2PA0YCHASA
Mepa yana, 8euduHa y2id, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU
OKDYHCHOCMU, CUHYC, KOCUHYC,
MAH2EeHC U KOMAH2EHC Y2l08, UMEIOUWUX
NPOU3BOTLHYIO GEIUYUHY, YUCIA € U T;
8bINOIHAMb apupmemuyeckue
Oelicmausl, couemast yCmmoie u
nUCbMeHHble NPUueMbsl, NPUMEHS NPU
HeoOX00UMOCMU 8bIYUCTUMEIbHbIE
ycmpoucmaea;

Haxo0umsv 3HAYeHUs KOPH3L
HAmMypanibHOU CMeneHu, Cmenetu ¢
PAYUOHANbHBIM NOKA3amenem,
Jloeapugma, ucnonv3ys npu
He0bX00UMOCMU BLIYUCIUMETbHbIE
ycmpoucmaea;

NOb308AMbCSL OYEHKOU U NPUKUOKOLL
npu NPaKmu4eckux pacyemax;
APOBOOUMb NO U3BECHHBIM (DOPMYIAM
u npasunam npeoobpazoeansl
OYKBEHHBIX BbIPANCEHUL, BKIIOUAIOUJUX
cmenenu, KOpHU, 102apughmul u
mpu2oHoMempuyecKue QyHKyuu,
HAXo00ums 3HA4eHUsl YUCIO8bIX U
0YKBEHHBIX BbIPACEHUL, OCYULeCBIAas
Heobx00umbvle NOOCMAHOBKU U
npeobpazosanus,;

U306padicame cxemamuyecKku y2oi,
BEUYUHA KOMOPO2O BbIPANCEHA 8
epadycax uiu paouanax,
UCNONB3068aAMb NPU PEUEHUU 3A0aY
maobauumbie 3Ha4eHUs
MPUSOHOMEMPULECKUX PYHKYUUL Y2108,
BbINOIHAMb NEPeO0 BEIUYUHDL Yeld U3
PAoUaHHo Mepuvl 8 2pAdyCHYIO U
0OpamHo.

B nosceonesnou srcuznu u npu uzyuenuu




BBIPA)KEHUH, OCYILECTBIIAA
HE00X0IMMbI€ MOACTAaHOBKH U
npeoOpa3oBaHus;

— u300paxkaThb CXeMAaTUYECKHU YToJI,
BEJIMYMHA KOTOPOTO BbhIpa)KE€Ha B
rpajaycax;

— OILICHMBATh 3HAKH CHHYCA, KOCUHYCA,
TaHT€HCa, KOTAaHT€HCa KOHKPETHBIX
YTJIOB.

B nogceonesHoll scuzHu u npu uzyueHuu
opyaux yueOHbIX npeomMemos.

— BBIMNOJIHATH BBIYUCIICHUSA IIPU
PEIICHUHN 3a/1a4 IMTPAKTUICCKOI' o
Xapakrepa,

— BBIMNOJIHATH NPAKTUYCCKHUEC PACUCTHI C

WCIIOJIb30BAaHUEM TIPU
HEO0OXOJUMOCTH CIPABOYHBIX
MaTepUajIoB U BHIYUCITUTEIbHBIX
YCTPOMCTB;

— COOTHOCHUTH peajbHble BEJIUUNHBI,
XapaKTEPUCTHUKUA OOBEKTOB
OKpY’KaIoIllero Mupa ¢ ux
KOHKPETHBIMU YUCJIOBBIMU
3HAYCHUSIMU;

— HCMOJb30BaTh METO/bI OKPYTJICHHUS,
NpUOIMKEHUS U IPUKHUJIKY TIPU
pElIeHNN IPaKTUYECKUX 3a1a4
[OBCEHEBHOW KU3HU

Opyaux yueOHblx npeoMemos:

BLINOIHAMb OCUCMBUSL C YUCTOBLIMU
OaHHBLIMU NPU peleHUU 3a0ay
NPAKmMuU4ecKo2o xapakxmepa u 3a0a4 u3
Pa3nuuHbix obnacmeti 3HAHUL,
UCNONBL3YS NPU HeoOX0OUMOCU
CHpagouHble Mamepuanbl u
8bIYUCIUMETIbHBLE YCMPOUCMBA,
oYyeHusamv, CPABGHUBAMb U
UCNONIBb3068aMb NPU PeUleHUU
NPAKMu4ecKux 3a0ay Yuciosvle
3HAYeHUsl PealbHbIX eIUYUH,
KOHKpemHble YUCT08ble
Xapaxmepucmuku 00vbexmos
OKpYIHCarOUieco Mupa

Ypasnuenus u
HepageHcme
a

— Pemate nuHeliHbIe YpaBHEHUS U
HEPaBEHCTBA, KBaIPaTHHIE
YpaBHECHHS,

— pemaTh JorapupmMuUecKue
ypaBuenwus Buga l0g 4 (bx +¢) =d u
npocreiine HepaBeHcTBa Buaa 109 5
X <d;

— pemaTh oKa3aTelbHbIe YpaBHEHUS,
Buna a”°=d (rze d MoxHO
MIPEJICTaBUTh B BUJIE CTEIICHH C
OCHOBAHHUEM @) U NPOCTEUIINE
HepaseHcTBa Bupaa < d (roed
MOJKHO TIPEICTaBUTh B BHJIE CTETICHH
C OCHOBAaHHUEM a);.

— HOPUBOAUTH HECKOJIBKO IIPUMEPOB

Pewamwv payuonanvnote,
nokasamenvHule U jo2apugmuyeckue
VPasHeHus U HepageHcmada,
npocmeuuiie uppayuUoOHaIbHule U
mpueconomempuyecKue ypasHe s,
Hepagencmea u ux CUCmeMbl,
UCNONIBL3068aMb MEMOoObl peLeHUs
VpasHenuli: npugedenue K uoy
«npousseoeHue pasHo Hya0» Uil
«4acmHoOe pasHo HYII0», 3aMeHa
nepemMeHHbIX,

UCNONIL3068aMb MEMOO UHMEPSAIO8 O
peuienus HepaseHcms,
ucnonw306ams epaghuyeckuil Memoo
07151 NPUOTIUNCEHHO2O0 PeUleHUs




KOpHEHN IIPOCTEUILErO
TPUTOHOMETPUYECKOTO YPABHEHUS
BHJA: SInX =@, COSX =a, tgXx=a,
ctg X = @, re a — TabIMYHOE
3HAYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETPHUECKON (YHKITUH.

B nosceonesnoii ocuznu u npu uzyvyeHuu

Opy2ux npeomemos:

COCTAaBJIATH U peLIaTh YPAaBHEHUS U
CUCTEMBI YPaBHEHUH IIPU PEILICHUH
HECJIOKHBIX IPAKTUYECKUX 3a7a4

VpasHeHuil U HepaseHCcms;

— usobpasicamv Ha
MPUSOHOMEMPUYECKOU OKPYIHCHOCTU
MHOMHCECMBO PeUuleHUll NPOCMeutux
MPUSOHOMEMPUYECKUX YDABHEHUN U
Hepagencms,

—  GLINOIHAMb OMOOP KOPHell ypaGHeHUl
UMY peuleHuli Hepagencma 6
coomeemcmauu ¢ 0ONOIHUMENbHbIMU
VCA0BUAMU U OCPAHUYEHUSIMU.

B nosceonesnoii srcuznu u npu uzyueHuu
Opyeux yueOHbiX npeoMemos.

—  COCMasnams U peuams ypasHeHus,
cucmembl YpaGHeHUll U HePaABeHCMEa
npu pewerHuu 3a0ay opyaux y4eoHvix
npeomemos;

—  UCNOIb308aMb YPAGHEHUS U
HepaseHcmea 011 NOCMPOeHUs U
UCCNe008aHUSL NPOCHENULUX
MamemamuyecKux mooenell peaibHbix
cumyayutl unu NPUKIAOHbIX 3a0ay;

—  yMemb UHMEPNPemupo8ams
NOJLYYEeHHbLIL NPU peuleHul YPasHeHUsl,
HepaseHcmea Ui CUcmembl
pe3ynbmam, OYeHUuBams e2o
npasoonoooodue 8 Konmekcme
3A0AHHOU PealbHOU CUMYayuu UIu
NPUKIAOHOU 3a0ayu

Dyukyuu

OmnepupoBath Ha 0230BOM YPOBHE
MOHATHUSMH: 3aBUCUMOCTb BEJIMYHH,
GbyHKIWS, apryMEHT U 3HaYCHHE
dbyHKIMH, 00JIaCTh ONPEACIICHUS U
MHOYECTBO 3HaUCHHUH (PyHKIINH,
rpaduK 3aBUCUMOCTH, TpapuK
byHKIUYN, HYIU QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YHCIOBOM
MIPOMEXKYTKE, yObIBaHHE Ha
YHCIOBOM IIPOMEXYTKE, HauboIblIee
Y HauMeHbllee 3HaueHue QyHKIUU
Ha YUCIIOBOM IMPOMEXKYTKE,
nepuoaudeckas GyHKIUs, IEPHOL;
OIepUpoBaTh Ha 6A30BOM YpOBHE
MOHATHUAMM: IIpsiMast U oOpaTHast

—  Onepuposamuv NOHAMUAMU:
3a8UCUMOCMb BeNUYUH, (DYHKYUS,
apeymeHm u 3HadeHue QyHKyuu,
obacmo onpeoeneHus U MHONCECMBO
3HaueHull pyHKyuu, epagpux
3asucumocmu, epapux GyHKyuu, Hyau
@yHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEBA, 803PACMAHUE HA
YUCI080M NpOMedNHCYmKe, Yovleanue Ha
YUCTO080M NPOMEdNHCYMEKe, HAUboIbUEee
U Haumenblee 3HaueHue QYHKYUU Ha
YUCTIO80M NPOMEIICYMIKE,
nepuoouueckas (yHKyus, nepuoo,
YemHas u HeuemHas YyHKyuu,

—  onepuposame NOHAMUAMU. NPAMASL U
06pamuast NPONOPYUOHATLHOCHID,




MPOTIOPIIMOHATBHOCTH JTMHEHHAS,
KBaJipaTH4Hasi, JiorapupmMudeckas u
nokasaTtenbHas pyHKINH,
TpUTOHOMETpHUECKHe PYHKINU;

— pacrno3HaBaTh rpaduku
AJIEMEHTAPHBIX (QYHKIHUHA: IPSIMOU 1
00paTHOM MPONOPLUUOHATBHOCTH,
JIMHEWHOM, KBaAPaTUYHOM,
Jorapu(pMHUECKON U MOKa3aTeIbHON
(bYHKIUH, TPHTOHOMETPHYECKUX
GyHKIUH;

—  COOTHOCHUTb I'pahuKH JIEMEHTAPHBIX
GbyHKUIMI: psMON 1 0OpaTHOI
MPONOPLIMOHAIIBHOCTH, TUHEWHOM,
KBaJIpaTUYHOM, Jorapudmuueckoi u
MoKa3aTeIbHOU (DYHKITUH,
TPUTOHOMETPHUYECKHIX (PYHKIIUH C
dbopMynaMu, KOTOPHIMU OHU 33JJaHbL;

— HaxOJHUTh MO TpaduKy MpUOIKEHHO
3HaYeHUs PYHKIIMH B 3a/IaHHBIX
TOYKax;

— ompenensaTh no rpaduKy cBoicTBa
GbyHKIUY (HYJIU, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, POMEKYTKHU
MOHOTOHHOCTH, HaMOOJIbIIINE U
HaMMEHBIIINE 3HAYEHUS U T.IL.);

— CTPOHUTH d3CKH3 rpaduka GyHKINH,
yIOBJICTBOPSIOIIEH PUBEACHHOMY
HaOOpy ycIoBUil (IPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HAUCHHE
(GyHKIMU B 321aHHON TOYKE, TOUYKU
AKCTPEMYMOB H T.1I.).

B nosceounesnoii ocuznu u npu usyyeHuu
Opy2ux npeomemoas:

—  OIpeAemsATh Mo rpadukaM CBOHCTBA
peabHBIX MIPOLIECCOB U
3aBUCHUMOCTEH (HauOOoIbIINe U
HaMMEHBIINE 3HAYCHUS, TPOMEKYTKH
BO3paCTaHMs U YOBIBAaHUS,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA H
T.IL);

— HHTEpPIpPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM

JIUHEUHAs, K8AOPAMU4HAsl,
Jo2apughmuueckas u nNOKa3ameabHas
@dyHKYUU, mpucoOHOMempuiecKue
dynxyuu;

onpeoeniams 3HayeHue QYHKYuu no
BHAYEHUIO APSYMEHMA NPU PA3TUYHBIX
cnocobax 3a0anus hyHKyuu,
cmpoums 2paguKu U3yYeHHbIX

@yHryui;

onucvI8ams No paghuxy u 6
APOCMeuuux cayuasx no opmyne
nogeoeHue u ceolucmea QyHKyuil,
Haxoo0ums no epapuxy Gyukyuu
HaubobUUe U HAUMEHbLUUUE 3HAYEHUS,
Cmpoumn dCcKu3 epaguxa GyHKyuu,
yooesnemeopsouell npueedeHHOMY
Habopy YCa08Ull (NPomMedNcymKu
803pacmanus/yovi6anus, 3Ha4eHue
@DYHKYUU 8 3A0aHHOU MOUKe, MOUKU
IKCMPEMYMOS, ACUMNIMOMbI, HYIU
Gyukyuu u m.o.);

— pewiamb ypasHeHus, npocmeuuiue

cucmemvl ypaeHeHull, UCNOIb3Ys
ceolicmea yHKYuil u ux epaghuxos.

B nosceonesnoui srcuznu u npu usyuenuu

Opyeux yueOHbIX npeomMemos:

onpeoensims no epaguram u
UCNONBL308aMb OJIA PeUleHUs]
NPUKTIAOHBIX 3A0aY CBOUCMEA
PeanbHblX NpoYeccos U 3a8UcCUMocmel
(Haubonvuiue u HauMeHbulUe 3HAYeHUs,
NPOMEdHCYMKU 803DACMAHUSL U
VObI8AHUA PYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNIMOMb,
nepuoo u m.n.);

UHmMepnpemupo8ams C0UCMEa 6
KOHmeKcme KOHKPemHOou
APAKMU4eCcKol CUmyayuu,
onpeoensams no paguram
npocmeriuiue Xapaxkmepucmuxu
nepuooudecKux npoyeccos 6 buonio2uu,
IKOHOMUKE, MY3bIKe, PAOUOCBA3U U Op.
(amnaumyoa, nepuoo u m.n.)




MPAKTUYECKOU CUTYAIUU

Inemenmul OnepupoBath Ha 6a30BOM YpOBHE Onepuposams NOHAMUAMU.
mamemamuy MOHATHSMHE: TTPOU3BOIHAS (PYHKIIUH B NPOU3B00HAS. PYHKYUU 6 MOUKe,
€cKoco TOYKE, KacaTelbHas K TpaduKy KacamenbHas K epaguxy ynkyuu,
ananuza
GyHKIIUH, TPOU3BOIHAS QYHKIUY; NpoU3800HAS PYyHKYUU,
OTIpeENSATh 3HaUEHHE MTPOU3BOTHOM BLIYUCTAMb NPOU3BOOHYIO OOHOUNEHA,
(GYHKINU B TOYKE MO U300pakEHUIO MHO2041eHa, K8AOPamHo20 KOPH,
KacaTelIbHOU K rpaduKy, NPOU3BOOHYIO CYMMbL (DYHKYULL,
MIPOBEJICHHOW B ATOW TOUKE; BLIYUCTIAMb NPOU3BOOHbBIE
peliaTh HECIOXKHbIE 331a4u Ha INEMEHMAPHBIX QYHKYULL U UX
MIPUMEHEHUE CBSA3H MEXKIY KOMOUHAYUL, UCNONIb3YS CHPABOYHbIE
MIPOMEKYTKaMH MOHOTOHHOCTH U mMamepuansi,
TOYKaMH dKCTpeMyMa (DyHKIIUH, C uccne0osams 6 NPOCMeUUX CLyyasx
OJTHOM CTOPOHBI, U IPOMEXKYTKAMHU @yHKYUU Ha MOHOMOHHOCTY,
3HAKOIOCTOSIHCTBA U HYJISIMH Haxooums HauboIbUIUe U HAUMEHbUIUE
MIPOU3BOIHON 3TOM (PyHKINH — € 3HaueHus QyHKYul, cmpoums epapuxu
JIPYTOH. MHO20YNIEHO8 U NPOCMEUUUX
PAYUOHATLHBIX DYHKYULL C
. UCNnoIb306aHUEM annapama
B nosceonesnoii ocuznu u npu uzyveHuu
Opyeux npedmemos: Mamemamuyecko2o aHanusa.
MOJIb3YACh TpadKaMu, CPAaBHUBATH 5
B nosceonesnotui srcuznu u npu usyuenuu
CKOpPOCTH BO3pacTaHus (pocTa,
Opyeux yueOHbIX npeomMemos:
TOBBIIICHUS, YBETHUCHUS U T.I1.) WU
CKOPOCTHU YObIBaHUS (IIaJICHHUS, pewams npuKIaonsle 3a0aiu u3
CHIDKCHUS, YMCHBIIICHUS | T.I1.) ouonoauu, husuUKU, XUMUU, IKOHOMUKU
BEJIMYMH B PEaJIbHBIX MPOIIECcCax; U Opy2ux npeomemos, CsA3aHHble C
COOTHOCHTH TpapuKH peabHBIX uccnedosanuem XapaKkmepucmux
IIPOLIECCOB U 3aBUCHUMOCTEH € UX DeanbHblX NPOYeCcco8, HaxX0HCOeHUeM
OIMCAaHMUSMH, BKITFOUAIOIIMHA HAUOONLUUX U HAUMEHLULUX 3HAYEHUL],
XapaKTePUCTUKU CKOPOCTH CKOpOCMU U YCKOPEHUsL U m.N.;
n3MeHeHus (OBICTPBII pOCT, TIaBHOE UHmMepnpemuposams noJiyueHHbvle
MOHIKEHUE U T.11.); pe3yiemamol
MCIOIE30BaTh TpaduKU peabHbIX
MIPOLIECCOB VISl PEIICHUS HECIOKHBIX
MPUKJIATHBIX 33724, B TOM YHCIIEe
orpeesnsis no rpaduKy CKOpoCThb
X0Ja npoiecca
Cmamucmuk OmnepupoBath Ha 6a30BOM YpOBHE Hmems npedcmasnenue o OUCKpEmHbvIX
au meopus OCHOBHBIMHU OIIUCATEIILHBIMHA U Henpepwvl6HblX CleUalZHblx eelIUdYUHAX
sepoammuocm XapaKTePHCTHKAMH YHCIIOBOTO u pacnvpec)eﬂeﬂuﬂx, 0 He3a8UCUMOCMU
eil, 102uKa u . CIIYYAUHBIX BEIUYUH;
Habopa: cpeaHee apupmMeTHIECKoe,
KomoOunamo umMemyv npedcmagieHue o
MeauaHa, HanOoJIbIIee U
PUKa Mamemamu4eckom OHCUOAHUU U

HaMMCHBIIIECC 3HAYUCHUSI,

OIepHPOBATh HA 0a30BOM YPOBHE

oucnepcuu CLy4yauHvlx 6eIUYUH;
umMemyv npedcmasierue 0 HOpMAalbHOM




MOHSATUSMH: YaCTOTa U BEPOSITHOCTH
COOBITHUS, CITy4aiHbII BBIOOP, OIBITHI
C pPaBHOBO3MO>XHBIMH
AJIIEMEHTAPHBIMU COOBITUSMU;

BBIYUCIIATHE BEPOATHOCTH COOBITHH Ha
OCHOBC 1moJC4YcCTa 4ucjia uCXoa0B.

B nosceounesnoii ocuznu u npu uzyyeHuu

Opyeux npeomemos:

OLICHWBATh U CPABHUBATH B MPOCTHIX
CIIy4asix BEPOSTHOCTU COOBITHI B
peanbHON KU3HU,

YUTaTh, COMOCTABIIATh, CDABHUBAT,
MHTEPIPETUPOBATH B IPOCTHIX
Clly4yasix peajbHble JaHHbIC,
MIPE/ICTaBIICHHBIEC B BUIC TAOJIHII,
ararpamm, rpadukoB

pacnpeoeneHuu U npumMepax
HOPMAbHO PACNPEOeTIeHHbIX
CYUAUHBIX BEIUYUH,

—  NOHUMAMb CYyMb 3aKOHA OONLUUUX
yucen u 8b100POUHO20 Memooa
UMepeHus 6eposiMmHOCMmell,

—  umembs npedcmasieHue 00 YCI08HOU
8EPOSIMHOCMU U O NOJHOU
8EPOSIMHOCMU, NPUMEHSMb UX 8
peuleHuu 3a0au;

—  uMemb npedCmasieHUue 0 GANCHLIX
YACMHBIX BUOAX PACNPeOesieHUl U
NPUMEHSMb UX 68 PeuleHUul 3a0ay;

—  uMemv npedCcmagieHue 0 Koppersyuu

CYYAUHBIX GEIUYUH, O TUHEUHOU
pezpeccuu.

B nosceonesnoii scusnu u npu uzyueHuu
Opyaux npeomemoas:

—  BbLIUUCTAMD UNU OYEHUBATND
8epOAMHOCMU COOBIMULL 8 PealbHOU
JHCUSHU,

—  gulOUpamsv nooxoosaujue Memoosl
npeocmasieHus u 00pabomku OAHHLIX,

—  YMemb peuams HecI0HCHble 3a0ayU Ha
npumMeHeHue 3aKOHA DONLUUX HUCe 8
coyuono2uu, Cmpaxo8anuu,
30pasooxpaneruu, obecneyeHuu
bezonacnocmu naceneHus 6
Ype3BbIUAUHBIX CUMYAYUSX

Texcmoeuwie
3a0aqu

Pemrate HeClIOXKHBIE TEKCTOBBIE
3aa4U pa3HbIX THUIIOB,

aHAJIM3UPOBATh YCIOBHE 3aJ[auH, IPH
HEOOXOIMMOCTH CTPOUTH IS €€
peIIeHHSI MATEMAaTHIECKYIO MOICITB;
MOHMMATh U HCIIOJIb30BaTh IS
peneHns 3a1a9u HHpOpMaIuio,
NPE/ICTaBICHHYIO B BU/IE TEKCTOBOW U
CHMBOJIBHOM 3aIIMCH, CXEM, TaOJIHII,
AMarpaMm, rpaKoB, pUCYHKOB;
JEHUCTBOBATH 110 AJITOPUTMY,
CozieprKaleMycsl B yCIIOBUH 33/1a4H;
UCIIOJIb30BATh JIOTHYECKHE
paccyXJeHHs IPU PELIeHNH 3a/1a4H;
paboTaTh ¢ U30BLITOYHBIMU
YCIIOBUSIMH, BBIOMpAst U3 BCEH
nHpOpMalLnK, TaHHBIE, HEOOXOAUMBIE
JUIs1 pellIeHNs 3a/1a4H;

—  Pewamu 3a0ayu paznvix munos, 8 mom
yucie 3a0a4u NOGbIUEHHOL
mpyoHocmu,

—  8blOUpamMb ONMUMATILHBIL MEMOO
peweHus 3a0adu, paccmampusas
PAasIuYHble MEmoobl;

—  cmpoumuv MoOeilb peueHust 3a0a4u,
nposooUms 00KA3aAmebHbule
paccyxrcoenus;

—  pewams 3a0ayu, mpebyrowue
nepebopa 8apuanmos, nposepKu
VC08UlL, 86100pa ONMUMATILHO2O
pe3yrbmama,

—  QHATU3UPOBAMb U UHMEPNPEMUPOBANDb
pe3yavmamsl 8 KOHMeKcme YCio86us.
3a0a4u, 8blOUPamsv peutenus, He
npomugopedaujue KOHMeKCmy;,

—  nepesooumv npu peuleHuu 3a0aqu




OCYIIECTBIISATH HECIIOXKHBIN 1epedop
BO3MOYKHBIX PEIICHHUM, BBIOMpAs U3
HUX ONTHMAJILHOE 10 KPUTEPUSIM,
c(OpPMYITHUPOBaHHBIM B YCIIOBUH;
aHAIIM3UPOBATh U UHTEPIPETUPOBATH
MOJTy4YEHHBIC PEIICHUS B KOHTEKCTE
YCIIOBHS 33]1a4H, BBIOMPATh PEIICHHS,
HE TPOTHBOPEYAITUE KOHTEKCTY;
peliaTh 3aa91 Ha pacyeT CTOMMOCTH
MOKYTIOK, YCIIYT, MOE3/I0K H T.IL.;
peliaTh HECIOXKHBIE 3a/1a4H,
CBSI3aHHBIE C JIOJIEBBIM Y4aCTHEM BO
BIIaJICHUN (PUPMOU, TIPEIPUITHEM,
HEJBMYKHMOCTBIO;

peliaTh 3aa491 Ha TPOCTHIE
MPOLIEHTHI (CHCTEMBI CKUJIOK,
KOMHUCCHUH) U HA BBIYUCIICHUE
CJIOKHBIX ITPOIIEHTOB B Pa3JIUYHBIX
cXeMax BKJIAJIOB, KPEJUTOB U UITOTEK;
pelaTh MPaKTHYECKUE 3a/1a4H,
TpeOYIOIINE UCTIOIb30BAHMS
OTPUIATETHHBIX YHCEN: Ha
OIIpe/IeNIeHUE TeMIIepaTyphl, Ha
OTIpe/IeTICHHE MOJIOKECHHSI Ha
BpEMEHHOM ocH (10 Hallel 3pbl U
MocIie), Ha JABIKEHUE JCHEKHBIX
CpencTB (MPUX0a/pacxon), Ha
ompeeneHre TyOUHBI/BBICOTHI U
T.IL;

WCIIOJIH30BATh MOHATHE MaciITaba
JUTSL HAXOXICHUS PACCTOSHUY U JJTHH
Ha KapTax, IlaHaX MEeCTHOCTH,
TUTaHaX TOMEIICHUH, BRIKPOUKaX, IPU
paboTe Ha KOMITBIOTEPE | T.II.

B nosceonesnoii sorcuznu u npu uzyuenuu

opyaux npeomemos:

pelaTh HECIOKHbBIE MPAKTUYECKUE
3a/1a4, BO3ZHUKAIOILIKE B CUTYyalUsIX
HOBCEIHEBHON XKU3HU

uHghopmayuro u3 00OHoU Gopmul 8
opyeylo, UCNOb3Ysl NpU
HeoOX00UMOCMU cXembl, MmadIuybl,
epaguku, ouazpammol;

B nosceonesnoii sicusnu u npu uzyueruu
Opyaux npeomemos:

—  pewams npakmuyecKue 3a0ayu u
3a0a4u u3 Opyeux npeomemos

T'eomempuas

OmnepupoBath Ha 0230BOM YPOBHE
IMOHATHUAMU: TOUKA, IIpsAMasd,
MJIOCKOCTh B TIPOCTPAHCTBE,
MapajvieIbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX U
ILTIOCKOCTEH;

pacro3HaBaTh OCHOBHBIE BU/IbI

— Onepuposamsb NOHAMUAMU. MOYKA,
npamas, nI0CKOCMb 8 NPOCMpancmae,
napaniebHoCms U
NepneHOUKYIAPHOCHb NPAMBIX U
niockocmell;

—  npumensams 0I5l peuleHust 3a0a4
2eomempuyeckue axkmol, eciu




MHOTOTPAaHHUKOB (TIpU3Ma,
MUPaMHJIA, TPSIMOYTOJIbHBIH
napajuiesenumnes, Kyo);

— wu300paxkaTh u3ydaemble QUTypbl OT
PYKH B C IPUMEHEHHUEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

— 1enath (BBIHOCHBIC) IIJIOCKUE
YEePTEHKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYP: BUJ CBEPXY,
cOOKy, CHHU3Y;

— U3BJIEKaTh UH(OPMAITHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX
dburypax, npeacTaBlIeHHYIO Ha
YepTekax U PUCYHKAX;

— npuMeHATs Teopemy [Tudaropa nmpu
BBIYHCIICHUH JIEMEHTOB
CTEPEOMETPUIECKUX UTYP;

— HaxoAuTh 00BEMBI U TUIOMIAIN
MOBEPXHOCTEHN MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM
dopmy;

— pacrno3HaBaTh OCHOBHBIE BUJIBI TEI
BpalleHus (KOHycC, WINHAP, chepa u
map);

— HaxoAuTh 0OBEMBI U TUIOHIAIN
MOBEPXHOCTEHN MPOCTEUIINX
MHOTOTPaHHHUKOB U TEJ BPAICHUS C
MpUMEHEHUEM (hOPMYIL.

B nosceonesnoii sorcuznu u npu uzyuenuu
Opy2ux npeomemos:

— COOTHOCUTH a0CTpaKTHbBIE
reOMETPHUECKUE MOHITUS U (PAKTHI C
pearbHBIMU KU3HEHHBIMH 00 BEKTaMH
U CUTYyallUsIMU;

— HCIIOJI30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX
Gburyp A peleHus TUIIOBBIX 3aa4
MPAaKTUYECKOTO COACPIKaHUS;

— COOTHOCHUTb IIOIIAN IOBEPXHOCTEH
TEJI OTMHAKOBOH (POPMBI pa3IuIHOTO
pasmepa;

— COOTHOCHUTBH 00BEMBI COCYJIOB
OJTMHAKOBOH (DOPMBI Pa3IIMIHOTO
pasmepa;

VC08USL NPUMEHEHUsL 3d0AHbL 8 ABHOU
Gopme;

peuiams 3a0a4u Ha HAX0HCOeHUe
2e0MempuUYecKux 6eIUUUH No
0b6pasyam uiu aneopummam;

denams (8bIHOCHbBIE) NIOCKUE
yepmesrcu U3 pUCyHKo8 00beMHbIX
Queyp, 6 mom uucie pucosams U0
ceepxy, cOOKy, Cmpoums cevenus
MHO202PAHHUKOB,

U361€KAMb, UHMEPNPEMUPOBAMb U
npeobpazoevleamv UHGHOPMAYUIo o
2eomempuyeckux guezypax,
NPEOCMABIEHHYIO HA YePMeNCax,
NPUMEHAMb 2eoMempuieckue haxkmuol
0J151 peueHusl 3a0a4, 8 mom yucie
NPeononazaryux HeCKOIbKO Wacos
pewenust;

ONUCHIBAMb B3AUMHOE PACNOJIONCEHUE
APAMBIX U NIOCKOCME 8
npocmpancmee;

Gopmynuposams ceoticmea u
nPpUsHaKu gueyp;

00KA3bI8AMb 2e0MempuiecKue
VMBEPHCOCHUS;

671a0emvb CMaHoapmHou
Kaaccuguxayuel npocmpanHcmeeHHbIX
Gueyp (nupamuowi, npuzmbi,
napasnnenenuneovt),

HAxoo0ums 0O6vembl U niIowaou
NOBEPXHOCMEl 2e0MEMPUYECKUX el C
npuMeHeHuem Gopmyin;

BbIUUCTIAMY PACCNOSAHUS U YeIlbl 8
npocmpancmee.

B nosceonesnoti srcuznu u npu usyuenuu

Opyaux npeomemos:

UCNONb308aMb CEOUCMBA
2eomempuyeckux guayp 0/ peueHus
3a0ay npaKmu4ecko2o xapakmepa u
3a0a4 uz opyaux obaacmeu 3HaHUl




OLIEHUBATh (HOPMY MTPABUIHLHOTO
MHOTOT'paHHHKA ITOCJIE CIUJIOB,
CpE€30B U T.II. (ONpenesiTh
KOJIMYECTBO BEPIWH, pedep 1 rpaHeit
MOJIy4YE€HHBIX MHOTOTPAHHUKOB)

Bexmoput u OmnepupoBath Ha 6a30BOM ypOBHE —  Onepuposamsb NOHAMUAMU 0eKAPMOBbl
Koopounam MOHSITUEM JIEKAPTOBBI KOOPIMHATHI B KOOpOUHAmMul 8 NPOCMpAHCmae,
bl 6 MIPOCTPAHCTBE; 8eKmMop, MoOYb eKMOpPA, PAGEHCMBO
npocmpancm HAXOIUTh KOOPIUHATHI BEPILIMH Kyba 8EKMOP0O8, KOOPOUHAMbL 6EKMOPA,
e U TIPSMOYTOJILHOTO Mapaieienumnena V201 MeAHcOY 8eKMOpamu, CKAISAPHOE
npousseoeHue eKmopos,
KOJLIUHeapHble 86eKmMopbl;
—  HAxXo0umv paccmosiHue meicoy 08yms
MOYKAMU, CYMMY 8EKMOPO8 U
npouszeedeHue 6eKmopa Ha 4ucio, y2oi
MedHcOy 8eKMOpamu, CKauapHoe
npouseeodeHue, packiaobléams 6eKmop
1O 08YM HEKOJIUHEAPHBIM 8eKMOPAM,
— 3a0asamv NIOCKOCMb YPAGHEHUEM 8
0eKapmosoll cucmeme KOOpOUHam,
— pewams npocmetiuiue 3a0ayu
86e0eHUeM 8eKMOPHO20 basuca
Hcmopusa OmnuceIBaTh OTAENBHBIE BhIIatONUECs | — [Ipedcmasnsime 6k1a0 6bl0aOWuxcs
Mamemamux PE3yNbTaThl, TOTyYEHHBIE B XO/IE Mamemamurkog 8 pazsumue
u pa3BHUTHS MAaTEMATHKHU KaK HAYKH; MamemMamuKy U UHbIX HAY4YHbIX
3HaTh IPUMEPHI MaTEMaTHUECKHUX obracmei;
OTKPBITHI U UX aBTOPOB B CBS3H C —  NOHUMAMb POTIb MAMEMAMUKU 8
OTEYECTBEHHON U BCEMUPHOM pazeumuu Poccuu
HUCTOPUEH;
MMOHUMATh POJIb MATEMATUKH B
pa3Butnu Poccun
Memoow [IpuMeHATh U3BECTHBIE METONBI IpU | — Mcnoav3o068ames 0CHOBHBIE MEMOObl
Mamemamux pEIICHNY CTaHIaPTHBIX o0oKaszamenbcmea, nposooUmb
u MaTeMaTHYECKUX 3a7a4; 00KaA3amenbCmao U 8bINOJIHANMD

3aMeyaTh U XapaKTepu30BaTh
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
OKpY>KaloIle 1eMCTBUTEIbHOCTH;
IIPUBOJUTH IPUMEPBI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE, B TOM YHCIIE
XapaKTepU3YIOIIUX KPacoTy U
COBEPLICHCTBO OKPY>KAIOILEr0 MUpa
Y IIPOU3BEJICHUI NCKYCCTBA

onpoegepoicernue;
NPUMEHSAMb OCHOBHbLE MemOoObl
peulenus Mamemamudeckux 3a0ay;
HA OCHO8E MAmMeMamuyeckKux
3aKOHOMeEpHOCmell 8 NpUpooe
Xapakxmepuzoeams Kpacomy u
COBEPUIEHCINBO OKPYIHCAIOULE20 MUPA U
npou3zeedeHUll UCKYCCmed;
NPUMEHAMb npocmeuuue
npocpammmsie cpeocmsa u
971eKMPOHHO-KOMMYHUKAYUOHHbBIE
cucmembvl npu peueHuu
Mamemamuyeckux 3a0ay

COAEPXAHUE KYPCA




B cootBercTBum ¢ npunsaTol KoHnenmuen pa3BuTHs MaTeMaTHYECKOTO 00pa30BaHUs B
Poccuiickoii @eneparuu, MaTeMaTHIECKOE 00pa30BaHUE PEIIACT, B YaCTHOCTH, CIICTYIOITHE
KJIFOYEBBIE 3a/1a4H:

—  «IpeAoCTaBIATh KaXKIOMY OOYyYarolleMycsi BO3MOXHOCTb JIOCTH)KEHHUS  YPOBHS
MaTeMaTHYECKUX 3HAHUIN, HEOOXOIUMOTO JJIsl JajbHEHIIel yCIeHOM KU3HU B O0IIIECTBEY;

— «obecrmeunBaTh HEOOXOJUMOE CTpPaHE YHUCIO BBIMYCKHUKOB, MaTeMaTH4YecKas
MOJITOTOBKA KOTOPBIX JOCTAaTOYHA JUIS MPOJIOJDKEHUST 00pa30BaHUs B pa3IMUHBIX HAIPABICHUAX
U s MPaKTUYECKOM NesATeNIbHOCTH, BKJIIOYAs MpENnoJiaBaHue MaTeMaTUKHU, MaTeMaTUyecKue
uccienoBaHus, padboty B chepe HHPOPMAIIMOHHBIX TEXHOJIIOTHHA U ApP.»;

— «B OCHOBHOM 00IIeM U cpeiHeM o0ieM o0pa3oBaHHM HEOOXOAMMO MPETyCMOTPETh
MOJITOTOBKY OOYYAaOIIMXCS B COOTBETCTBUU C MX 3alpOCaMH K YPOBHIO TOATOTOBKU B cepe
MaTeMaTHYeCKOro o0pa3oBaHUs».

Co0TBETCTBEHHO, BBIACISAIOTCS TPU HAMIPABJICHUS TPEOOBaHUI K pe3ybTaTaM MaTeMaTHUECKOTO
o0Opa3oBaHMUs:

1) npaKTHKO-OpPHEHTHPOBAHHOE MaTeMaTHUYECKOE 00pa3oBaHue (MaTeMaTHKa JUTSl YKU3HH);

2) MaremartuKa Ui UCIIOJIb30BaHus B ipodeccuu;

3) TBOpYECKOE HampaBlieHHE, Ha KOTOpPOE HaleJeHbl Te OoOydYarommecs, KOTOpbIe
IUIAHUPYIOT 3aHUMATbCA TBOPYECKOM M HCCIENOBAaTENbCKOM paboToil B 00sacTu
MaTeMaTHKH, PU3UKU, IKOHOMUKHU U APYTUX 00JIACTSX.

DT HampaBICHUS pealn3yloTcs B IBYX OJ0Kax TpeOOBaHUM K pe3ylbTaTaM MaTeMaTHYeCKOrO
o0Opa3oBaHMsL.

Ha 6a3oBoMm ypoBHe:

—  Bemyckauk HayuuTes B 10-11-m kimaccax: aiist HCTIOIB30BaHUS B TIOBCETHEBHOW JKU3HU
1 obecreyeHus: BO3MOXKHOCTH YCHEIIHOTO MPOAOJKEHHUs 00pa30BaHus M0 CHEIMAIbHOCTSIM, HE
CBSI3aHHBIM C IIPUKJIaJHBIM HCIIOIb30BAaHUEM MAaTEMAaTHKU.

—  BBITycKHUK MOJYYHT BO3MO:KHOCTH HayuuThesi B 10-11-m kmaccax: ansi pa3BUTHS
MBILIUIEHHS], UCTIOJIb30BAaHUS B IIOBCEJHEBHOM KU3HU U 00€CIIeYEeHUs] BO3MOKHOCTH YCIEIIHOTO
IPOAOIDKEHUs  00pa3oBaHMsA [0  CIHELMAIBHOCTAM, HE CBA3aHHBIM C  IPHUKIAJAHBIM

HUCII0JIBb30BaHUCM MATCMATHUKH.

B cootBercTBUY ¢ PenepanbHbIM 3akoHOM «O0 oOpazoBanuu B POy (ct. 12 m. 7) opranusanuu,
OCYILIECTBISIONINE 00Pa30BaATENbHYIO JESTEIbHOCTD, PEATU3YIOT 3TH TPEOOBAHMS B
00pa30BaTEeNHLHOM IMPOIIECCE C YISTOM HACTOSIICH MPUMEPHON OCHOBHOM 00pa30BaTEIILHOM
MIPOrpaMMbl Kak Ha OCHOBE y4eOHO-METOIUYECKUX KOMITJIEKTOB COOTBETCTBYIOILETO YPOBHS,
Bxonsaumx B @enepanbHblil nepeueHb MuHucTepcTBa o0pa3oBaHus v Hayku Poccuiickoit



deneparyn, Tak ¥ ¢ BO3MOXXHBIM HCIIOJIH30BAHUEM MHBIX HCTOUHUKOB YUeOHOH HH(pOpMaIim
(yueOHO-MeToqu4YeCKre OCo0urs, 00pa3oBaTeIbHbIC TOPTAIbI U CAUTHI U JIP.)

Llenu ocBoeHUsI IPOTpaMMbl 0a30BOTO YPOBHS — 00ecTieueHHEe BO3MOKHOCTH UCIIOIB30BAHUS
MaTE€MaTHYECKUX 3HAaHUM U YMEHHI B IIOBCEAHEBHOM KM3HU U BO3MOXHOCTH YCIICITHOTO
IIPOAOIKEHUs 00pa30BaHus 110 CIIEUAIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIaHBIM
HCIIOJIb30BAHUEM MATEMAaTUKU. BHYTpH 3TOr0 ypOBHS BBIIEISAIOTCS JBE PA3JIMYHBIE IPOIPAMMBI:
KoMneHcupyrowas 6a3068asa 1 0CHO8HAs DA308aSL.

Kommnencupyroiasi 6a30Bas mporpaMma COIEpHT PaCIIMPEHHBIN OJI0K TTOBTOPEHHS U
npe€aHasHadycHa IJId TEX, KTO 10 Pa3IMYHbIM IIPUYIXHAM ITOCJIC OKOHYAHUSA OCHOBHOMU IIKOJIEI HE
HUMEET JOCTATOYHOM MOATOTOBKH JIJIsl YCIIEIITHOTO OCBOCHUSI Pa3/IesioB alnreOphbl U Hava
MaTEeMaTHUYECKOTO aHAJIN3a, TeOMETPHUHU, CTATUCTUKHA U TEOPUHU BEPOSITHOCTEH 1O Mporpamme
cpemHeit (MmoHoi ) 001e00pa3oBaTeILHOM MIKOJHI.

[IporpamMma mo MareMaTHKe Ha 0a30BOM YPOBHE IpeIHa3HaueHa JIJIs 00yJaronuxcs cpeHeit
IITKOJIbI, HE UCTIBITHIBABIINX CEPhE3HBIX 3aTPYIHEHUN HA MPEABIAYIIETO YPOBHS O0YUCHHS.

OO6yuaromuecs, OCyIIeCcTBIsONIME 0O0yuyeHUEe Ha 6a30BOM YPOBHE, JIOJKHBI OCBOUTH 00IIHE
MaTeMaTUYECKUE YMEHHsI, HEOOXOIUMBIE JIJIS )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHH TIOJIY4al0T BO3MOXXHOCTb U3YYUTh MPEAMET IIIyOKe, C TeM YTOOBI B JalIbHEHIIIEM PU
HEO0OXOJUMOCTH U3y4aTh MaTEMATHKY JUIsl MPOPECCUOHAIBHOIO TPUMEHEHUSI.

[Tpu n3yueHnn MaTeMaTUKU Ha YIITYyOJICHHOM YPOHE MPEIbsBIIAIOTCS TpeOOBaHMS,
COOTBETCTBYIOIIME HAIIPABJICHUIO «MaTEeMaTHKa JJIsl TPO(ECCHOHATBHOMN NeSITETbHOCTIY;
BMECTE C TEM BBIIYCKHHK MOJTY4YaeT BO3MOXXHOCTh U3YYUTh MaTEMATHKy Ha ropaszio 6osee
BBICOKOM YPOBHE, UTO CO3aCT (PYHAAMEHT I JaTbHEHUIIET0 CePbe3HOTO U3YUCHUS
MaTeMaTHKH B BY3e€.

[IpumepHBbIe TporpaMMbl COAEPKAT CPAaBHUTEIBHO HOBBIH /111 POCCUMCKOM IIKOJIBI pa3esn
«BeposTHOCTB U cTatucTuka». K 3TomMy pazieny oTHOCATCS TakKe CBEACHUS U3 JIOTUKH,
KOMOMHATOPHUKH U Teopuu rpadoB, 3HAUUTEIHHO BapbUPYIOLIHECS B 3aBUCUMOCTH OT TUIIA
IIPOTrpaMMBl.

Bo Bcex nmpuMepHBIX porpaMmax 0oJIbIIOe BHUIMAHHE YIEISIeTCs IPAKTHKO-OPUEHTUPOBAHHBIM
3amavaM. OHA U3 OCHOBHBIX I1€JIEH, KOTOPYIO pa3pabOTYMKU CTaBHIIU TIepe co00i, — co31aTh
MPUMEPHBIC IPOTPAMMBI, IJIe €CTh MECTO PUMEHEHUIO MATEMATHYCCKUX 3HAHHI B )KH3HH.

[Tpu n3yueHrn MaTeMaTUKU OOJIBIIIOE BHUMAHUE YACTSACTCS Pa3BUTHI0 KOMMYHHKATHBHBIX
ymeHui ((opMyaupoBaTh, apryMEHTUPOBATh U KPUTHKOBATH), (HOPMHUPOBAHUIO OCHOB
JIOTHYECKOTO MBIIUICHUS B YaCTH TIPOBEPKU UCTUHHOCTH U JIOXKHOCTH YTBEPIKIACHUH,
MOCTPOCHHS IPUMEPOB M KOHTPIIPUMEPOB, LIETIOYEK YTBEPKACHUH, (HOPMYTUPOBKU OTPULIAHUH,
a TaKke He0OXOUMBIX U JIOCTATOYHBIX YCIOBUH. B 3aBUCHMOCTH OT ypOBHS MPOTPaMMBbI
60J'IBH_IC WM MCHbIIC BHUMAHUS YACIACTCA YMCHHUIO paGOTaTB o aJirOpuTMy, MCTOAAaM IMTOHCKaA
aJIropuTMa U ONPEEIICHNIO IPaHULl IPUMEHUMOCTH aaroputMoB. TpeboBanus,
chopMyIMpOBaHHEIE B pasjiene «I'eoMeTpus», B OOJBINCH CTEIIEHU OTHOCSTCS K PA3BHTHIO
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN U TpadUIecKUX METOI0B, YeM K (hOpMaJIbHOMY OINHCAHUIO
CTePEOMETPUIECKUX (PAKTOB.



ba3oBblii ypoBeHb

Komnencupyromas 6a3oBass nporpamma
Aure0pa 1 Ha4YaJ1a MaTeMATHYECKOr0 AaHAJIN3a

HatypanbHble uncina, 3anuch, pa3psaHble claraemMbie, apugmerniyeckue aencTsus. Yucna u
JecsATUYHAs cucTeMa cuuciienus. HarypanbpHbie yucia, 1e1MMOoCTbh, MPU3HAKY ASIMMOCTH Ha 2,
3,4,5,9, 10. Paznoxxenue yncia Ha MHOxkuTeH. Octatku. Pemenne apudmeTrnaeckux 3a1a4q
MPAKTUYECKOTO COCPIKaHMUS.

Llenbre yncna. MoayJib 4nciia U €ro CBOMCTBA.

Yactu u nonu. dpobu u aeictBus ¢ Apodsimu. Okpyriaenue, npubdiamxenue. Pemenue
MPAKTUYECKHX 3a]]a4 Ha TPUKUJIKY U OLIEHKY.

IIpouenTsl. Pemenne 3a1a4 npakTHYECKOro COAEPKaHUSI Ha YacTU U NPOLeHTHI. CTENeHb ¢
HaTypaJIbHBIM M LI€JbIM MoKa3aTeneM. CBolicTBa cTeneHeld. CTaHAapTHBINA BUJ YKCIa.

Anrebpanyeckue BeIpaxeHHs. 3HaU€HUE areOpandyeckoro BHIPAKEHUSI.

KBanpatuslit kopenb. M300paskeHue yncia Ha ynucioBoi npsaMoil. [pubnmkenHoe 3HaueHne
HUPPALMOHAIIBHBIX YUCEI.

lonamue muozounena. Paznodicenue mnozounena na muoxcumenu, Y paBHEHUE, KOPEHb
ypaBHeHHUs. JInHelHbIe, KBapaTHbIE YPABHEHUS U CUCTEMBbI TMHEHHBIX YpaBHEHUM.

Pemenue npocreiimx 3aaay Ha ABU)KEHHE, COBMECTHYIO pabOTy, MPOLEHTHI. UncIoBbIe
HEPaBEHCTBA U UX CBOMCTBA. JINHEITHBIE HEPABEHCTBA C OJJHOU IIEPEMEHHON U UX CUCTEMBIL.
Yucnossle mpomMexxyTku. OObeIMHEHNE U TepeceyeHre IPOMEKYTKOB.

3aBUCUMOCTb BEJIMUUH, (PYHKIMSI, apryMEHT U 3HaU€HUE, OCHOBHBIE CBOMCTBA (DyHKIMHA. I'padux
¢bynkuuu. Jlunerinas pynkuus. Ee rpaduk. YriaoBoit koapduimeHT npsmoi.

Keaopamuunasn ¢ynkyus. I'paguk u ceoticmea keaopamuunou Gyukyuu. epagux GyHkyuu

y= \/; I'pagux pynkyuu y = E _
X

Hynun QyHKIM#, mpoMeXyTKH 3HaKOTIOCTOSIHCTBA, MOHOTOHHOCTH (BO3pacTaHHE WM yOBIBAHUE)
Ha YUCIIOBOM TpoMexyTke. Hanbonpmee n HanMeHbIee 3HaueHne GyHkun. [lepuoanaeckne
(GYHKIIMH 1 HAUMEHBIIUH EPUOJ.

I'pagychas mepa yria. TpuronoMmerpudeckas OKpy)HocTh. OnipeiesieHne CHHyca, KOCHHYCa,
TaHTEeHCA MTPOU3BOILHOTO yriia. OCHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO. SHAUCHHUS
TpuroHoMmerpuueckux ¢pynkmuit st yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'pagpuru mpuconomempuueckux gynxyun Y =C0SX,y =Sin X,y =tgx.



Pemenne nmpoctenmmx TPUrOHOMETPUYECKUX YPABHEHUHM C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH.

Ionamue cmenenu c delicmeumenvubvim nokazamenem. IIpocreiime nokazaTelbHble ypaBHEHUS
u HepaBeHcTBa. [loka3aTenbHas GyHKUUSA U ee rpaduk.

Jlorapudm yricia, OCHOBHBIE CBOMCTBa Jorapudma. Jlecsatuansiii torapudm. [pocreiimme
norapupMHUUECKue ypaBHEHUs U HepaBeHCTBa. Jlorapudmudeckas GyHKIHS U ee rpaduk.

[Tonsatue crenennoi pynkyu u ee rpaduk. [Ipocreiiime npparoHaabHbIe ypaBHEHUS.

KacatenbHas k rpaduky @ynkiun. [lonstue npon3BoaHoM QyHKIMH B TOUKE KaK TAHT€HC yTJia
HAKJIOHA KacaTelnbHOU. ['eomeTpuieckuii u Gpu3nueckuil CMbICT IPOU3BOAHOM. [Ipou3sooHbvle
MHO20YNEHO8.

Touku sKcTpeMyMa (MaKCUMyMa U MMHUMYMA). Mcciedoganue s1emMenmapubix QyHKYull Ha
MOYKU IKCMPEMYMA C NOMOWbIO Npou3eooHou. Haznsaouas unmepnpemayus.

Tousamue nepeooopasnoil pynxyuu. Quzuneckuii cmvlci nepsooobpasroil. Ilowsmue 06
uHmezpae Kax naowaou noo spagpukom QyHKyuu.

I'eomeTpust
durypsl Ha IMJIOCKOCTH U B MpocTpaHcTBe. JnnHa u momaas. [lepumeTpsl u tuiomaan Guryp.
[TapamienbHOCTh ¥ NEPNEHAUKYIAPHOCTh IPSIMBIX U INIOCKOCTEM.

TpeyronbHUKH. BUbl TPEYrOJBHUKOB: OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE, IPSMOYTOJIbHBIE. Karer
npotuB yria B 30 rpaaycoB. BHenHuit yron TpeyrojabHUKa.

buccekrpuca, Menrana v BbICOTa TPEYrojbHUKA. PaBEHCTBO TPEYTOJIBHUKOB.
Pemenue 3amau Ha kieT4yaToi Oymare.

PaBHOOEIpeHHBIN TPEYTOJIbHUK, PABHOCTOPOHHUI TpeyroabHUK. CBONCTBA paBHOOEIPEHHOTO
TPEYToJIbHUKA.

CooTHOIIEHUSI MEX/1y CTOPOHAMU U YIJIaMU B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
TpuronomeTrpuueckue GyHKIIMU YTI0B B IPSIMOYTOJIBHOM TpeyroyibHuKe. Teopema [Tudaropa.
[IpuMmeHeHne TeoOpeM CHHYCOB U KOCHHYCOB.

UYeTbIpexyrodbHUKHU: MapajljiesorpaMmm, poM0O, IpSIMOYToJbHUK, KBaIpaT, Tpareuus U uxX
cBoiicTBa. CpeHss JUHUS TPEYroJIbHUKA U TPAEIUH.

Buinyknvie u nesvinykiavie ¢oucypul. llepumerp MHOTOYyTONIBHUKA. [IpaBHIIbHBII MHOTOYTOJIBHUK.
VYTI1bl Ha IUIOCKOCTH U B IIPOCTpAaHCTBE. BepTHKanbHbIE U CMEKHBIE YTJIbL.
CyMMa BHYTPEHHUX YTJIOB TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA.

CooTHOIICHHS B KBaaApaTe U paBHOCTOPOHHEM TPCYT'OJIbHUKE.



JlnaroHanym MHOTOYTOJIbHUKA.
[TonoOHbIE TPEYTOJBHUKH B IPOCTEHIINX CIIydasiX.
dopmyIibl IUIOMIAIHN MPSIMOYTOJIbHHKA, TPEYTOJIbHIKA, POMOa, Tpaneuuy.

OxpyxHocTb U Kpyr. Pannyc u nuamerp. JnuHa okpyKHOCTH U IUIOIIaAs Kpyra. Yucio .
Bnucannblii yro, B 4aCTHOCTH yroJ, onuparomuics Ha quamerp. KacarenbHas K OKpyKHOCTH U
€€ CBONCTBO.

Ky6. CooTHo1eHus B Kyoe.

Terpasap, NpaBUIBHBINA TETPASIP.

IIpaBunbHas nupamuaa u npusma. [psmas npuszma.

H306pasicenue HeKOMOpvIX MHO202PAHHUKOS HA NIOCKOCHIU.

[TpsimoyronbHelii napamuienenunes. Teopema Ilugazopa 6 npocmpancmee.

3amaun Ha BBIUMCIIEHUE PACCTOSIHUN B IPOCTPAHCTBE ¢ MOMOIIBIO TeopeMsl [Tudaropa.
Paszeepmka npsimoyzonbnozo napannenenuneoa.

Konyc, mummnp, map u cdepa.

IIpoexyuu ¢ueyp na nnockocmeo. H3obpadsicenue yununopa, Konyca u cghepol Ha nI0CKOCMU.

Ilonamue 06 obvemax men. Viconb3zoBaHue [Tl pelICHUS 3a/1a4 Ha HAX0XACHHUE
reOMETPHUECKUX BEIHYUH (OpMyIT 00beMa MPU3MBIL, IIHITHHIPA, THPAMHIBL, KOHYCa, [Iapa.

Ilonsmue o nodobuu na nrockocmu u 8 npocmpancmee. OTHOIIECHHE TUIOMIAZIEH 1 00BEMOB
o100HBIX (uUryp.

BepositHocTh M cTaTHcTHKA. JIornka 1 KOMOMHATOpPHKA

Jloruka. BepHble u HeBepHble yTBepxkaeHus. Cneacraue. Konmpnpumep.
Mmnoocecmso. TlepeGop BapuaHTOB.

Ta6muuer. CTonOyaTeie U KPYroBbIE€ JHATPAMMBI.

Yucnossie Habopel. CpenHee apudmernaeckoe, Mennana, HanOoJbIIee M HAUMEHbIIIEee
3HAYCHUSL. [Ipumepvl usMEeHUUBLIX GETUYUH.

YacroTa 1 BeposATHOCTh coObITHsA. CitydaiiHblii BBIOOpP. Bhruncienue BeposaTHocTell coObITHI B
OTIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

He3zasucumvie coovimus. @opmyﬂa CIIOHCEHUA GQPOﬂmHOCmQMV.

Ipumepul cnyuatinvix eenuyun. Pasnomepnoe pacnpedenenue. [Ipumepst HopmanbHo2o
pacnpeodenenus 8 npupode. llonamue o 3akoHe 6OIbUIUX YUCe].



OcHoBHas 0a30oBasi nporpamMmma
Aure0pa m Ha4Ya/1a aHAJIU3A

IToBTOpenue. Pemienue 3a1a4 ¢ UCTOJIb30BaHUEM CBOMCTB YHCEN U CUCTEM CUHCIICHMS,
JEIMMOCTH, A0JIEN U YyacTel, IpPOLEHTOB, MOy el uncen. Pemenue 3a1a4 ¢ UCIIOIb30BaHUEM
CBOWCTB CTENEHEW U KOPHEW, MHOTOUJIEHOB, IPe00pa30BaHUii MHOTOUJICHOB M JPOOHO-
panOHAIbHBIX BBIPAKEHUH.

Pemenue 3a7a4 ¢ HCHOIb30BaHUEM FpaHYCHOﬁ MCPHI yTJia. MOI[y.TIB YHCjIa U €ro CBOMCTBA.

Pemenue 3a1a4y Ha JBUKEHHE U COBMECTHYIO PaOOTY C MOMOIIBIO IMHEHHBIX U KBaJAPATHBIX
YPaBHEHHH U UX cuCTeM. Pemenue 3a1a4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJJHON MEPEMEHHOM, C MPUMEHEHNEM N300paykeHUs YUCIOBBIX TPOMEKYTKOB.

Pemenwe 3aa4 ¢ uCmonb30BaHUEM YHCTOBBIX (QYHKIHMA U uX rpadukos. Mcnons3oBanue
CBOMCTB U rpa)MKOB TUHEHHBIX U KBaIPATHUHBIX (YHKIUH, 00paTHON MPOMOPLIHUOHATIBHOCTH U

byHKIIIU Y = «/; . I'paduueckoe penienne ypaBHEHUI 1 HEPABEHCTB.

TpuroHomeTpudeckas OKpYKHOCTb, paduannas mepa yeia. CHHYC, KOCHHYC, TAHTCHC,
Komawueenc MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOKACCTBO U CIICJICTBUS U3
Hero. 3HaYeHUs TpuroHoMeTpuueckux Gyukiuit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T MU T T
y =y =y, — pan). Popmynsl C10H#CEHUs MPULOHOMEMPULECKUX DYHKYUL, (POpMYbL
6 4 3 2
npugeoerusl, hopmyivl 08OUHO20 aApSyMeHMA..
Hynu QyHKIMm, npoMexyTK1 3HaKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanbonbIiee 1 HauMeHbliee
3HaueHue Qpynkuuu. [lepuoanueckue pyHkuuu. YeTHOCTH U HEUETHOCTh QYHKIMI. CrodcHble

@yHuryuu.

TpuronomeTpuueckre GyHKIHH Y = COSX, Y =SINX, Yy =tgX . @ynxyus Y = CLgX.

CgoiicTBa ¥ rpad)KU TPUTOHOMETPUUYECKHUX (HYHKITHA.

ApKKOCHHYC, apKCUHYC, apKTaHI€HC YHcla. Apkkomanzenc yucaa. Ipocreiinme
TPUTOHOMETPHUUECKHUE ypaBHEHUS. PellleHrne TpUroHoMeTpuYecKuX ypaBHEHUH.

Obpammuvie mpueconomempuueckue QyHKyuU, ux ceoticmea u epaguxu. Pewenue
npocmeuuux mpu2oHOMempuUdecKux HepageHcma.

Crenens c IeHCTBUTENBHBIM IIOKa3aTeNeM, CBOWCTBa cTeneHu. [Ipocreiimue
MOKa3aTellbHblE YpaBHEHUS U HepaBeHCTBA. [loka3aTenbHas GyHKIUS U €€ CBOICTBA U rpaduk.

Jlorapudwm uncna, cBoiictBa sorapudma. Jlecsruunslii morapudm. Yucro e.
Hamypanvnwiii nocapugm. IlpeodpazoBanue norapupMUUecKuX BHIPaXKESHUH.
JlorapudmMuueckrne ypaBHeHHs 1 HEpaBeHCTBA. Jlorapudmudeckas GyHKIUS U €€ CBOWCTBA U
rpaduk.

Crenennast GyHKIUS U €€ CBOHCTBA U TpaduK. MppanmoHaibHble ypaBHEHHUS.



Memoo unmepeanos 011 peuieHus HepageHcms.

Ilpeobpaszosanus epaghurxos yuxyuii: cosue 800b KOOPOUHAMHBIX OCEU, PACMICEeHUe U
colcamue, ompasjcenue OmHOCUMeNbHO KOOpOuHamuwix ocel. I paguueckue memoowvi peuienus
VpasHeHull u HepaseHcms. Pewienue ypasHeHull 1 HEPABEHCMS, COOEPHCAUUX NEPEMEHHYIO NOO
SHAKOM MOOYIIA.

Cucmembi noKaszameJbHblX, ]lOZClpuquLl’i@CKMX U uppayuoHajslbHblx ypaeHeHuﬁ. Cucmempwi
nokKas3amneibHoulXx, JzoeapugbfvzuquKux HepaseHcme.

B3zaummno obpammuvie gpynkyuu. I pagpuxu e3aummo oopamuuix yHKyul.
Ypasnenus, cucmemvol ypasnenuii ¢ napamempom.

[TpousBoanas ¢pyukiuu B Touke. KacarenpHas k rpaduky ¢ynkiun. ['eomerpuueckuit u
buznueckuit cMbica mpou3BoaHON. [Ipon3BoaHbIE dNeMeHTapHBIX GYHKIMH. [Ipasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuyieckuil u puzuyeckuii CMuiCIL.

[TonsiTHE O HEMPEPBIBHBIX QYHKIUAX. TOUYKH SKCTpeMyMa (MAKCHMyMa U MHHAMYMa).
HccnenoBanue s1eMeHTapHBIX (PYHKIMI Ha TOYKH YKCTPEeMyMa, HAauOOJbIee U HauMEHbIIIee
3HaYEHHUE C MOMOIIBIO TPOU3BOIHON. [locmpoenue epaguxos pyukyuti ¢ NOMoOubIo
npouseoonwix. llpumenenue npouzso0HOU Npu peueHuu 3a0adu.

[TepBooOpasnas. Ilepsoobpasnvie snemenmapHuix Gyukyuti. I1L10wads KpUeoOIUHEUHOU
mpaneyuu. @opmyna Hetomona-Jletibnuya. Onpedenennvlil unmezpan. Beruucienue niowaoeii
RAOCKUX pueyp u 06veMos meil paeHUst ¢ NOMOWbIO UHMe2PAad.

I'eomeTpust

[ToBTOpenwue. Pemenne 3aqa4 ¢ MpuMEHEHUEM CBOWMCTB (PUTYpP Ha TNIOCKOCTH. 3a/1auu Ha
JI0KA3aTeJIbCTBO U MOCTPOEHUE KOHTPIPUMEPOB. Vcronb30BaHuE B 3a1a49ax NPOCTEUIINX
JIOTUYECKMX ITpaBuJjl. Penienue 3a1a4 ¢ UCIOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOUIEHHH B MPSMOYTOJIbHBIX TPEYTOJIbHUKAX, PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemenwne 3anay ¢ ucnonb3oBanueM (aKTOB, CB3aHHBIX C OKPYKHOCTSIMU. Pemenne 3a1a4y Ha
M3MEpEHUs Ha IJIOCKOCTH, BBIYMCIIEHUE IJIUH U IIoWaaen. Pewenue 3a0au ¢ nomousio
8EKMOPO8 U KOOPOUHAM.

Harnsinnas crepeomerpusi. @Urypsl U Ux u300paxkeHus (Kyo0, mupamuaa, npusma). OcHogHbvie
nouamus cmepeomempuu u ux ceoticmea. CedeHus Kyoa u TeTpaszpa.

Touka, npsiMasi ¥ TNIOCKOCTH B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
B3anMHOe pacnosnokeHue NpsMbIX U INIOCKOCTEN B IpocTpaHCcTBe. [lapauienbHOCTD NPSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe. M300paykeHne npocTelmx mpoCcTpaHCTBEHHbIX (DUTYp Ha
IUIOCKOCTH.

PaccrosiHust Mexy purypamMu B mpocTpaHCTBeE.



Vsl B mpoctpaHcTBe. [lepneHuKynsapHOCTb NPSMBIX U INTIOCKOCTEN.

[Tpoexiust Gpurypsl Ha IIOCKOCTh. [Ipu3HAKK MEPIECHAUKYISIPHOCTH MPSMBIX M TUIOCKOCTEH B
IIpoCTpaHCcTBE. Teopema 0 TpeX NepPHEHANKYIISPaXx.

MHuororpannuku. [lapannenenunesn. CBoiicTBa IpsIMOYTOJIBHOTO Napasuienenunena. Teopema
[Mudaropa B mpoctpanctse. [Ipu3ma u mupamuga. [IpaBunbHast mupaMuaa U MpaBUIIbHAS
npusma. [Ipsimas nupamua. DIeMEHThI IPU3MbI U TUPAMUJIBIL.

Tena BparmieHus: TUIUHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO
KpYroBOT0O LIMJIMHJPA, IPSIMOrO KPYroBoro konyca. M300paxxeHune e BpalleHus Ha INIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYCe, ceyeHUsi KOHyca (napaiiesibHoe OCHOBAHUIO U
npoxoosaujee uepes3 6ePUIUHY), cedeHus YUIUHOPA (napaiieibHo U nepneHOUKYIAPHO OCU),
ceuenus wapa. Pazeepmka yununopa u konyca.

Ipocmetiwiue KoMOUHAYUU MHO20ZDAHHUKOS U MeJl 8PAUeHUS MeNHCOY CODOL.
Brruncrenue 31eMeHTOB IPOCTPaHCTBEHHBIX (puryp (pedpa, IuaroHau, yriibl).

[Tnomaab MOBEpXHOCTH MPABUIIBHOM MUPaMUAbI U IpAMOit pu3msbl. [1nomnans
MOBEPXHOCTHU NPSIMOT'0 KPYroBOTO LMJIMH/IPA, IPSIMOTO KPYTOBOTO KOHYCA U 1Iapa.

[Tonsitne 06 o0beme. OOBEM MUPaMUABI U KOHYCA, IPU3MBI U LmiIHHApa. O0beM 1mapa.

Ilooo6nvie mena 6 npocmparncmeae. COOTHOIICHUS MEXKAY TUIOMIAIIMU TTIOBEPXHOCTEHN U
00BbeMaMU ITOJ00HBIX TE.

Heudicenus 6 npocmpancmee: napaiieibHblil NePeHoc, YeHMPALbHASL CUMMEMPUs,
cumMmempusi OMmHOCUMeNbHO naockocmu, nogopom. Ceoticmea ogudcenutl. Ilpumenenue
0BUIICEHUNI NPU peLteHUU 3a0at.

Bekropsl 1 koopauHATH B TpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCII0, YTOJI MeX Ay BekTopaMmu. KoimnHeapHble 1 KOMIUTaHApHbIE BEKTOPbI. CKasipHoe
npoussedenue 6ekmopos. Teopema o pasnodceHuu 6eKmopa no mpem HeKOMNJIAHAPHBIM
sexmopam. CranapHoe npouseedenue 6eKkmopos 8 Koopounamax. Ilpumenenue exmopos npu
peutenuy 3a0a4 Ha HAxXoXCcOeHue paccmosanuil, OIUH, NIoWaoel U 00bEMOos.

Ypasnenue niockocmu 6 npocmpancmee. Ypaenenue cgepwi 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCMOSHUS MENCOY MOUYKAMU 8 NPOCMPAHCIEe.

BeposiTHOCTB U cTaTHCcTHKA. PadoTa ¢ JaHHBIMH

[ToBTOpenue. Pemenue 3anay Ha TabnuyHOE U TpadudecKoe MpeIcTaBIeHHe JaHHBIX.
Hcnonb30BaHne CBOMCTB U XapaKTEPUCTHUK YMCIOBBIX HAOOPOB: CPEAHUX, HAUOOJBIIETO U
HAaUMEHBIIIETO 3HAUCHUS, pa3Maxa, ducnepcuu. Peuenue 3a0au Ha onpedeneHue 4acmomol u
geposamuocmu coovimuil. Boiuucienue eepossmuocmetl 6 Onblmax ¢ paéHOB03MONCHIMU
anemMeHmapHuimu ucxooamu. Pewenue 3a0au ¢ npumenernuem komounamopuxu. Pewenue 3adau
Ha 8blYUCIEeHUE 8ePOSIMHOCIEN HE3ABUCUMBIX CODLIMULL, NPUMeEHEeHUe POPMYIbL CLOHNCEHUs



gepoamuocmell. Pewenue 3adau ¢ npumenenuem ouazpamm Jiinepa, depesa 6eposimHocmell,
Gopmynvlr bepuynnu.

Ycnoenas eeposmmnocmes. Ilpasuno ymuodcenus gepoamuocmei. Popmyna noiHou
8epOSIMHOCMU.

ﬂucchemuble cxzyqaﬁnble 6EJIUYUHDbL upacnpe()eﬂeHuﬂ. Hesasucumvie C]lyllaleble BEJIUYUHDbL.
Pacnpedeﬂeﬁue CYMMbL U npous'eedesz He3a6UCUMDbIX Cﬂy'{aleblx GEJIUYUH.

Mamemamuueckoe odxcuoanue u OuUcnepcus cry4aunol eerudunsl. Mamemamuueckoe
odcUdanUe U OUCNEPCUs CYyMMbl CIYHAUHbIX eenuyun. I eomempuueckoe pacnpeoenenue.
bunomuanvnoe pacnpeoenenue u e2o ceoticmaa.

Henpepuignvie ciyuatinvie genuyunsl. Ilonamue o nnomnocmu eepoamuocmu. Pagnomepnoe
pacnpeodeneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

THonamue o nopmaneHom pacnpedenenuu. Ilapamempol HopmanvHo2o pacnpedenenus. Ilpumepvi
CYUAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOZPEUHOCIb USMEPEHU, POCT
yenosexa).

Hepasencmeo Yebviuesa. Teopema beprynnu. 3axon 6onvuux uucen. Buibopounwiii memoo
uzmepenus geposmuocmeitl. Ponv 3axona 6onvuiux uucen 6 Hayke, npupooe u ooujecmee.

Kosapuayus 0syx cayuatinwix eenuuun. [lonsamue o koaghgpuyuenme xoppenayuu. Cosmecmuule
Hab00eHUs 08yX CIYYAUHbIX 8eUdUH. BoibopouHblll Kodghduyuenm Koppenayuu.

TemaTu4eckoe IVIAHMPOBAHUE C YKA3aHUEM KOJHYECTBA YaCOB, 0TBOJAMMbIX HA OCBOCHHE
KaKI10i TeMbI

11 kaacc
Ne Templ HasBanne TeMbl KonunuectBo KonunuectBo KonunuectBo

(pazmemn) 4acoB YacoB: YacoB:
KOHTPOJIBHBIX MPaKTHYECKHE,
pabor nabopaTropHbIe

paboThI

1 IToBTOpEHME Kypca 11 BXOJHAS K/
Marematuku 10 kacca




2 Tpuronomerpuyeckue 18 1
byHKIIUN
3 [TponsBoHas u ee 20 1
F€OMETPUUYECKUN CMBICIT
4 [Ipumenenue 18 1
MMPOU3BOAHOM K
MCCJIETOBAHHIO (DYHKITHI
5 [TepBooOpasnas u 17 1
MHTErpal
6 Komb6unaropuka 13 1
7 DNEMEHTHI TEOPUH 13 1
BEPOATHOCTEMN
8 HTorosoe noBTopeHne 26 Uror x/p
136 6 +2
KanennapHo-teMaTuyeckoe IJiaHUpOBaHUe
Martemartuka 11 kaace
6 yacos B Henearo (Bcero 204 yacos B roj)
Auareopa (136 yacos)
No Jlara
} Pasnen, tema, ypoka. [Ipaktiuueckue, KOHTPOJIBbHBIC H IPYTHE BUIBI KOHTPOJISL. NPOBEACHUS
ypoka ypoka
IoBTOpenne kypca matematuku 10 kiaacca — 11 yacon
1 Crenennas QpyHKIus
2 [NokazarenbHas QyHKIMS
3 [Moka3atesbHbIC ypaBHEHHS
4 Jlorapudmuueckas pyHKIHSA
5 JlorapupmMudeckrie ypaBHEHUS
6 Tpuronomerpuyeckue GOpMYIIbI
7 Tpuronomerpuueckne GopMyIIbl
8 TpuroHomeTpu4ecKre ypaBHEHUS
9 TpuroHoMerpudeckue ypaBHEHUs
10 Vpoxk 0606mieHus 1 cucteMaTtu3anun 3HaHuil «[loBTopenue kypca maremaruku 10
KJ1accay
11 Bxoonas konmponvnas paoma
Tpuronomerpuyeckue pynxkuuu — 18 yacon
12 Ananus x/p. O6nacTh onpeaeeHus] 1 MHOXKECTBO 3HAUCHUH TPUTOHOMETPHUYESCKUX
hyHKIHIA
13 Ob6nacTe onpeaescHUs] © MHOXKECTBO 3HAUEHHH TPUTOHOMETPHUYECKUX (PYHKIIMH
14 YeTHOCTh, HEYETHOCTb, IEPHOTHIHOCTD TPUTOHOMETPHUUECKUX (DyHKIMIT




15 YeTHOCTh, HEUETHOCTD, IEPUOTUIHOCTH TPHTOHOMETPUIECKUX (YHKITUHA

16 YeTHOCTb, HEYETHOCTh, IEPUOJUYHOCTh TPUTOHOMETPHUYECKUX (PYHKIIMH

17 CBoiicTBO (QYHKIUH Y=COSX U €€ rpaduk

18 CBoMiCcTBO (hyHKIIMH Yy=COSX U €€ Tpaduk

19 CBoiicTBO (QYHKIUH Y=COSX U €€ rpaduk

20 CaoiicTBO (GYHKIMH y=SINX U ee rpapuk

21 CBoiicTBO (GYHKIMH y=sinx U ee rpaduk

22 CBoiicTBO (QYHKIIUH y=SinxX u ee rpauk

23 CoiicTBo U rpaduk pyHKIMA y=tgx U y=ctgx

24 CoiicTBo U rpaduk QyHKIMA y=tgx U y=ctgx

25 CoiicTBo U rpaduk pyHKIMA y=tgx u y=ctgx

26 OO6patHble TPUTOHOMETPUYECKUE PYHKIMH

27 Ypok 00001IeH s 1 CUCTeMaTU3allui 3HAaHUH

28 Ypok 00001IeHNS U CUCTeMAaTU3alluU 3HAHHH

29 Konrtponbhas padora Nel. Tpuronomerpudecknue QyHKIHH.

IIpousBogHas u ee reoMeTpuyeckHii cMbICa- 20 yacoB

30 Amnanus x/p. [lpemen nocinenoBaTeIbHOCTH.

31 HenpepbsiBHOCTH QYHKIHH.

32 Omnpenenenue MpouU3BOTHOMN

33 Onpenenenue Mpou3BOTHON

34 [Ipaeuna nuddepeHrpoBanys.

35 IIpaBuna quddepeHTIPOBaAHU.

36 [paeuna nuddepeHupopanus.

37 IIpousBoaHas CTeICHHON (DYHKITHH.

38 [IpousBoaHas creneHHo# QyHKINN.

39 [pousBogHas creneHHoi QyHKINN.

40 [Ipow3BoaHAas 37IeMEHTAPHBIX (BYHKITHIA.

41 [IpownsBogHast 3meMeHTapHBIX (YHKIIUH.

42 IIpow3BoaHAas d7IEMEHTAPHBIX (BYHKITHIA.

43 I'eomerpuyeckuii CMbICT IPOU3BOIHOM.

44 TI'eomeTpuyeckuil cMbIC POU3BOAHOM.

45 I'eomerpudeckuii cMbICT IPOU3BOTHOM.

46 Ypok 00001IeH s 1 CUCTeMaTU3allui 3HAaHUH

47 Ypok 00001IeHNS U CUCTEMAaTH3AIINN 3HAHUN

48 Ypok 00001IeH s 1 CUCTeMaTU3allui 3HAaHUI

49 KonTpoansnas padora Ne2. IIpousBogHas u ee reoMeTpH4YecKHIl CMBICIIL.
I[IpumeHeHue NPOU3BOAHOM K Hccaeq0BaHUIO PyHKUMI — 18 yacos

50 Amnanus x/p. Bospacranue u yosiBaHue QyHKINH.

51 Bospacranue u yobiBaHUE QYHKIINH.

52 Bospacranue u yosiBaHNE QYHKLIUH.

53 JKcTpeMyMBbI (HYHKIINH.

54 OKcTpeMyMBI (QyHKLIUH.

55 Haubonpiee 1 HanMeHbliee 3HaYeHUS QyHKINU.

56 HauGonpiree n HanMeHbIlee 3HAYCHUS (PYHKITHU.




57 [Monyromosas x/p.

58 [Honyromosast k/p.

59 [Ipon3BoaHast BTOPOTO MOPSIIKA , BRITYKJIOCTh U TOYKH Tepernda

60 [IponsBoaHast BTOPOTO MOPSIIKA , BRITYKJIOCTh U TOYKH Tepernda

61 [Toctpoenue rpaduka pyHKInH

62 [ocrpoenne rpaduka GyHKIHIA

63 [Noctpoenue rpaduka GyHKIMHA

64 Ypok 00001IeHNS U CUCTeMAaTH3aIliN 3HAHUN

65 Ypok 00001IeHYS U CUCTeMAaTU3alluy 3HAHHH

66 Ypok 00001IeHYs ¥ CUCTEMAaTU3aIluN 3HAHUH

67 Konmponvnaa paooma Ne3 IIpumenenue npouseo0noil K ucciedo6anuio hyuxyuil.
IlepBooOpa3nas u unTerpan — 17 yacos

68 Anamms x/p. IlepBooOpasnasi.

69 [TeprooOpa3Has.

70 ITepBooOpazHas.

71 IIpaBuna HaxoXACHUS TIEPBOOOPAZHON.

72 IIpaBuna HaX0XACHHS IEPBOOOPA3HOI.

73 [IpaBua HaxoXAEHUS IEPBOOOPA3HOM.

74 Inomaaes kpuBOJIMHENHOM Tpaneuu. MHTerpai u ero BbIYUCICHUE

75 [Inomane kpuBoNMHEHHON Tpaneuunu. UHTErpan u ero BEIYUCICHHUE

76 Ilnomaaes kpuBOJMHENHOM Tpaneuu. HTerpail u ero BIYUCIEeHUE

77 IInomanes kpuBonuHEHON Tpaneuun. UHTErpan: u ero BEIYUCICHUE

78 [IpuMmeHeHne UHTErpaia Ui pemeHus pu3nueckux 3auad.

79 IIpuMeneHre HHTETpaNa I pemeHus (GU3NIecKuX 3a1ad.

80 [IpumeHeHne WHTErpaNa Ui pemeHus pU3nIecKrx 3auad.

81 Ypok 00001IeHNS U CUCTEeMaTH3aIlN 3HAHUH

82 Ypok 00001IeH s 1 CUCTeMaTU3allui 3HAaHUI

83 Ypok 00001IeHHS ¥ CHCTEMAaTU3alluH 3HAHUH

84 Konumponwvnasa paboma Ne4 Ilepeooodpasznas u unmezpan.

Komo6unaTopuka- 13 yacos

85 Amnanu3s x/p. [IpaBusio npousseneHus. PazMerieHre ¢ TOBTOPEHUSIMH.

86 [IpaBuno npousBeaeHus. PazMelieHre ¢ moBTOpEHUSIMU.

87 [TepecranoBku

88 [IepectanoBku

89 Pasmernienust 6e3 MOBTOPEHHIA.

90 Coueranus 0e3 moBTopeHuit u buHom Hrelotona

91 Coueranus 6e3 moBTopeHuit u buHoMm HrploToHa

92 Couetanus 6e3 noBTopenuit u buHoMm HeroToHa

93 Coueranus 0e3 moBTopeHuit u buHom HrploToHa

94 Ypok 00001IeH s 1 cCUCTeMaTU3allui 3HAaHUH

95 Ypok 00001IeHus 1 CUCTeMaTH3allui 3HAHUN




96

Ypok 00001IeH S ¥ CUCTeMAaTU3aIluN 3HAHUIH

97 Konumponvnasa paboma No5. Komounamopuxa

DJieMeHThI TeOpuH BeposiTHOCTel — 13 yacos
98 Amnanu3 k/p. BepositHoCTh COOBITHS.
99 BeposiTHOCTB COOBITHSL.
100 BeposiTHOCTh COOBITHSI.
101 CroxeHHe BEpOSITHOCTEH.
102 CrnoxeHue BEepOSITHOCTEH.
103 CrnoxxeHHe BEpOSITHOCTEH.
104 BeposiTHOCTH TTpOM3BeIeHNS HE3aBUCHUMBIX COOBITHH
105 BeposiTHOCTh TPOM3BEICHUS HE3aBUCUMbIX COOBITHI
106 BeposATHOCTh MPON3BEICHUS HE3aBUCUMBIX COOBITHIA
107 Ypok 00001IeH S ¥ CUCTEMAaTU3aIluH 3HAHUH
108 Ypok 00001IeHHS 1 CHCTEMAaTU3alliy 3HAHHUH
109 Ypok 00001IeH s ¥ CUCTeMAaTU3aIluN 3HAHUH
110 Konmponwvnan paboma Ne6. IiieMeHTHI TeOPUHU BepPOSITHOCTEl

HToropoe moBTopeHue — 26 4acon
111 Pemrenne BapunanTo EI'D Apudmerndeckas mporpeccus. ['eoMmerpudeckas
IIPOTpECCHsL.

112 Pemenue BapuantoB EI'D YpaBHeHHs U HEpaBEHCTBA, CUCTEMbI HEPAaBEHCTB
113 Pemenne BapuantoB EI'D YpaBHeHUs 1 HEpaBEHCTBA, CHCTEMBI HEPAaBEHCTB
114 Pemenue Bapuanros EI'D IlponeHTsI.
115 Pemenne BapuanTos EI'D [IpousBoanas.
116 Pemenue BapuantoB EI'D MccnenoBanre QpyHKIHIA C TOMOILBIO TPOU3BOIHOM.
117 Pemenue BapuantoB EI'D HccnenoBanne QyHKIMIA ¢ TOMOIIBIO TPOU3BOIHOM.
118 Pemenwne BapuantoB EI'D Tpuronomerpuyeckue GpyHKITIH.
119 Pemrenue BapuanToB EI'D TpuroHomerpuueckue QyHKIUH.
120 Pemenne BapuantoB EI'D OO1ie MeTO/IbI PELICHUS YpaBHEHUH
121 Wroroas k/p.
122 Wrorosas x/p.
123 Pemenue BapuantoB EI'D [IpeobpasoBanre TpPUrOHOMETPUIECKUX BBIPAIKEHHH.
124 Pemenue BapuantoB EI'D [IpeoOpa3oBaHue BeIpaKEHUH, CONCPIKAIIMX JIOTAPH(PMEI.
125 Pemenue BapuantoB EI'D [IpeobpazoBaHue BbIpaKeHUH, COJIEPKALIUX JIOTapHPMBI.
126 Pemenue BapuantoB EI'D ®yHkimoHansHO-Tpaduieckue MeToabl
127 Pemrenne BapuanTo EI'D OyHKIIMOHATEHO-TpadUIECKHE METOIBI
128 Pemenue BapuantoB EI'D Pemenne ypaBHeHuit
129 Pemenue BapuantoB EI'D Pemenue ypaBHeHuUH, coaep Kaiux Mo TyIu
130 Pewenue BapuanToB EI'D Pemenue ypaBHeHuUl, coaepKaliux MOIYJIN
131 Pemenue Bapuantos EI'D Pemenune nppainoHanbHbIX ypaBHEHHH




132 Pemrenne BapuanToB EI'D Pemenne pannoHanbHBIX HEPABEHCTB ¢ OMHON MTEPEeMEHHOM
133 Pewmenne BapuanToB EI'D Pemenue pannoHanbHbBIX HEPABEHCTB C OAHOU EPEMEHHOU
134 Pemenwne BapuantoB EI'D Crenens u ee cBoiicTBa

135 Pemenue BapuanroB EI'D Crenens u ee cBoiicTBa

136 | Urorosoe 3ansiTHE.

TemaTn4eckoe IVIAHUPOBAHHE C YKA3aHHUEM KOJHYECTBA YaCOB, OTBOJIUMBIX HA 0OCBOCHME

KaKJI0H TeMbI

11 knacc
No Tembl Haszeanue tembl KonnuectBo KonnuectBo KommuectBo
(paznmen) 4acoB YacoB: YacoB:
KOHTPOJIBHBIX MPaKTUYECKHE,
pabor nabopaTopHbIE
paboTsl
1 IToBTOpEeHME 2
2 Tena Bpamenus 16 1
3 OOBeMBI TET 16 1
4 BekTopsl B mpocTpaHCcTBe 8
5 Meroa koopAanHAT B 12 1
MIPOCTPAHCTBE
6 IToBTOpenue 14
68 3
I'eomerpus
Ne PaS,Z[eJ'I, TEMa ypoKa. HpaKTqucxne, KOHTPOJIBHBIC U APYTHUEC BHUIbI KOHTPOJIA. HaTa TPOBC/ICHHA
Ypoka ypoka
IMoBTOpenne kypca 10 kiacca
1 MHOTOTpaHHHKH.
2 BekTopbl B IpoCcTpaHCTBE
TEJIA BPAILIEHUA 16 yacoB
3 IlonsTue nunuHApa.




Ilnomaaer MOBEPXHOCTH LMWIMHAPA

Ilnomaas MOBEPXHOCTH LUIUHIPA

TlonsTue konyca.

ITmomaas MOBEpXHOCTH KOHYCa

YceueHHbl KOHYC

Y cedeHHBI KOHYC

10 Cdepa u map
11 Cdepa u map
12 B3aumnoe pacrnionioxkenue cepsl ¥ MIOCKOCTH
13 Bsaumnoe pacrnonioxkenue chepsl U MIOCKOCTH
14 [Tnomank chepbr
15 Pemenue 3anay. Lunuuap, KoHyC U map
16 Pemenue 3anau Hunuuap, KOHyC U map
17 Kontpoabnas pa6ora Nel. Ilununap, KOHyC U map.
18 3ayer Nel.
OBBEMBI TEJI - 16 yacos
19 Amnamus x/p. [lorstue odbema.
20 O0beM IPSAMOYTOIHHOTO MapajlIeennIeaa
21 O0beM IPSIMOYTOJIHHOTO TapauieNenunena
22 O0BeM mpsAMoii PU3MBI
23 O0BeM MpSMOi TPU3MBI
24 O0beM muMHApa
25 BrrurcieHre 00eMOB TEI ¢ TIOMOIIBIO ONPEACISHHOI0 HHTErpajia
26 O0BeM HAKIIOHHOM MPU3MBI
27 O6beM nupaMuabI
28 O0beM KoHyCa
29 OO0beMbI 11apa
30 O0beMbI IApOBOrO CErMEHTA
31 O0BeM IIapoOBOTO CITOST
32 O0BeM MapoBOro CeKTopa
33 Konmponvnaa paooma Ne2 «OQdvem MHO202DAHHUKOG)
34 3auer Ne2.
BEKTOPBI B IPCTPAHCTBE- 8 uacos
35 Amnanu3 x/p. I[loHsiTHE BEKTOpa B MPOCTPAHCTBE.
36 CroxeHue BEKTOpOB
37 Brrunranue BeKTOpoB
38 YMHOXEHHUE BEKTOpa Ha YHUCIIO0
39 KomiutanapHbie BEKTOPBI
40 [IpaBuiio mapaienenumnea
41 Paznoxenune BekTOpa 1Mo TpeM HEKOMILTaHAPHBIM BEKTOpaM
42 3auem Ne3
METOA KOOPAUHAT B IPOCTPAHCTBE- 12 yacos
43 [IpsiMoyrosbHast cucTeMa KOOpAWHAT B IPOCTPAHCTBE.
44 Koopnunate! Bektopa. CBs3b MEXAY KOOPAXHATAMHU BEKTOPOB U
KOOPJIMHATAMH TOYECK
45 [pocreiimme 3a1a4n B KOOPIUHATAX
46 YpaBHeHnue chepbl
47 Yroa Mexay BEKTOpaMH.
48 CkanspHoe Npou3BeACHNE BEKTOPOB




49

CrasipHOE TIPOU3BEICHUE

50 BolurcieHe yriioB MeX 1y MPSIMBIMU U IJIOCKOCTSIMH
51 HenTpansHast cummeTpust. OceBast CHMMETpHSI.
52 3epkanbHas cumMmeTpus. [lapamienbHbri mepeHoc.
53 Konrpoabnas padora Ne3. MeToa KOOpAUHAT B IPOCTPAHCTRBE,
JABu:KeHus.
54 3auyer Ne4
MOBTOPEHMUE- 14 yacoB
55 [TapaniensHOCTh IPSMBIX M MIIIOCKOCTEH
56 Tetpasrap
57 IlepneHAUKYIAPHOCTD OPSAMBIX U IIJIOCKOCTEN
58 IIpssMOYTONBHBIH TTapaIIICIICTTAIICT
59 [Ipusma.
60 ITupamuna
61 YcedeHHas mupamMuia
62 Humusmp
63 Konyc
64 Pemenne 3amau EI'D
65 Pemenne 3amau EI'D.
66 Pemenue 3amau EI'D.
67 Pemenne 3amay EI'D.
68 Hroropoe 3anstue. Penenne 3anau.
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