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Il1aHupyembie pe3yJbTAaThl H3YYEeHH S

ba30Bblit ypOBEHb
«MpobaeMmHO-PYyHKLMOHANbHDbIE pe3y/ibTaTbl»

KOOPAMHATHOM IIPSAMOM, OTPE30K, NHTEPBAJI,
OIepupoBaTh Ha 6a30BOM YpOBHE
MOHATHSIMU: YTBEPKIAECHUE, OTPULIAHUE
YTBEPKIAEHUsI, HCTUHHBIE U JIOKHBIE
YTBEPKIACHUs, IPUYNHA, CIEACTBUE, YACTHBIN
Cily4ail 001IEero yTBep:K/IeHus, KOHTPIPUMED;
HaxoAMTb NepeceyeHne n obbeanHeHne AByX

Paspen |. BbINYCKHUK HayuyuTca Il. BbinyCKHUK nony4uuT
BO3MOXHOCTb Hay4MTbCA
Uesn [lna ncnonb3oBaHMA B MOBCEAHEBHOM KU3HU U Lna pazsumus mMelwineHus, Ucrnonb308aHUSA 8 1o8ceoHesHoU
::Z:?:::; obecneyeHna BO3MOXKHOCTM YCNeLHOro HU3HU
NPOAO/IXKEHUs 06pa3oBaHMA NO CNELMANbHOCTAM,| U obecrieyeHus 803MOMCHOCMU YCreWHO20 PoooIHeHUs
He CBA3aHHbIM C MPUKIAAHbIM UCNOJIb30BaHMEM | 06PA308AHUSA MO CNEUUAsAbHOCMAM, He C8A3AHHbIM C
MaTeMaTUKu MPUKAAOHbLIM UCMOMb308AHUEM
mamemamuku
Snemenmel | OnepupoBaTb Ha 6a30BOM ypoBHe® NnoHATUAMKM: | Onepupo8ams? MOHAMUAMU: KOHEYHOE MHOX(ecmeo,
n’::gﬁ:’e':me , | KOHEUHOE MHOIKECTBO, S/IEMEHT MHOKECTB, 3/18MeHM MHOXecmea, noOMHONCECME0, nepeceyeHue u
mamemamuy | TOOMHOKECTBO, IEpECEYCHNE U 00BbEJMHEHHE 00veouHeHue MHOJCECMS, YUCTI08ble MHOMCECBA Ha
ecKoii 1ozuku| MHOXKECTB, YUCJIOBBIC MHOXKECTBA Ha KOOPOUHAMHOU NPSMOLL, OMPE30K, UHMEPS8A, NOIYUHMEPSAL,

NPOMENCYMOK C 8bIKOIOMOU MOYKOU, epaduieckoe

npeocmasieHue MHONCeCMs Ha KOOPOUHAMHOU NJIOCKOCIU,
onepuposamv NOHAMUAMU. YMBEEPHCOEeHUe, OMPUYAHUEe

VMBepAHCOeHUsl, UCTIUHHBLE U JIOJHCHBIE YMBEPHCOEHUS, NPUYUHA,

credcmaue, Yacmublil Cyyatl oouje2o YmeepicoeHus,

KOHmMpnpumep;

nposepAams NPUHAOGAEHHOCMb




MHO’KECTB, IPEJCTABICHHBIX I'paUueCcKu

HAa YKCJIOBOM IIPSMO;

CTPOMTH HA YUCJIOBOU MPSIMOUN MOJIMHOKECTBO
YUCJIOBOTO MHOXECTBA, 3aJaHHOE
MIPOCTENIIMMH YCIOBUSAMU;

pacIio3HaBaTh JIOXKHBIE YTBEPIKICHUA,
OLIMOKY B pacCyKJICHUIX, B TOM YHCIIE C
UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noeceomnesnotl scusnu u npu uzyuenuu opyaux

npeomemos:

HCITOJIB30BaTh

YHCJIOBBIE MHOYKECTBA Ha KOOPIMHATHOM
MIPSMOM JJIsI OMUCAHUS PeaTbHBIX TPOIECCOB
SIBIICHMI;

MIPOBOJIUTH JIOTHYECKUE PACCYKIACHUS B
CUTYaIMsIX MOBCETHEBHON KH3HU

INIeMEHMA MHONCECMEBY,

—  Haxooumsv nepecevenue u 00vbeOUuHeHue MHONCECMS, 8 MOM
yucie npedCmasieHHblX epaguiecku Ha YUCI080U NPIMOLU
U Ha KOOPOUHAMHOU NAOCKOCIL,

—  NPOB0OOUMb O0KA3AMENbHbIE PACCYHCOEHUSL OIS
000CHOBAHUS UCTMUHHOCTNU YMBEPHCOCHULL.

B nosceonesnotl scuznu u npu usyueruu opyaux
npeomemos.

—  UCNOIL308AMb YUCIO8bLE MHONCECTBA HA KOOPOUHAMHOU
NPAMOLL U HA KOOPOUHAMHOU NIOCKOCIU OJis ONUCAHUSA
PeabHbIX NPOYECCco8 U s8NeHUl,

—  npoBoouUmb 00KA3AMeNbHbLE PACCYHCOCHUS 8
CUMYAYUSIX NOBCEOHEBHOU HCUZHU, NPU PeuleHUU 3a0ay
u3 Opyaux npeomemos

Yucna u
GbIPAHCEHUA

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSAMH:

1[€JI0€ YHCTI0, AETUMOCTh YHUCEl,
OOBIKHOBEHHAsI P00k, AECATUYHAS TPOOb,
panMoHaIbHOE YUCIIO, TPUOIMHKEHHOE
3HAYCHHE YUCIIA, YACTh, OIS,

OTHOUIEHUE, MPOIEHT, MOBBIIIEHUE U
MOHMKEHHUE Ha 3aJ]aHHOE YUCIIO MTPOIICHTOB,
MaciiTao;

ornepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSIMHU:
jorapudM YuCiIa, TPUTOHOMETpHUIECKAs

C60600H0 onepuposamev NOHAMUAMU. YeJloe YUCTIO,
oenumMocms uucesl, 00bIKHO8eHHAs1 OPOOb, OeCAMUYUHAS
O0poOb, PAYUOHATILHOE YUCTO, NPUOTUNCEHHOE 3HAYECHUE
yuca, 4acmo, 00715, OMHOWEHUe, NPOYeHm, NO8bIUUEHUE U
NOHUdICEHUE HA 3A0AHHOE YUCTIO NPOYEHMO8, MACUmMao;

—  NpUBOOUMb NPUMEPbL YUCEL C 3A0AHHBIMU CEOULCIMBAMU
oearumocmu,

— onepuposamv NOHAMUSMU. Jlo2apupm yucia,
MPULOHOMEMPUYECKASI OKPYIHCHOCHb, PAOUAHHASL U
2paodycHas mepa yaia, Geauduna yeia, 3a0aHH020 Mo4Kol




OKpY’KHOCTb, I'paJlyCHas Mepa yrija, BeJIu4ruHa
yIJIa, 3a1aHHOT0 TOYKOM Ha
TPUTOHOMETPUUYECKOU OKPYKHOCTH, CUHYC,
KOCHHYC, TAHT€HC U KOTAHT€HC YTJIOB,
MMEIOLIMX IIPOU3BOJIBHYIO BEJIMYKHY;
BBINIOJIHATH ApU(PMETHUECKHUE IEUCTBUS C
LEJIBIMU Y PALlOHAJIbHBIMH YHCIIAMH;
BBITIOJIHAThH HECIIOKHBIE TPEOOpa30BaHMUs

YU CJIOBBIX BBIPAKEHUM, COAEPKAIIUX CTEIICHU
qucel, TM00 KOPHU U3 YnCe CpaBHUBATH
paloHaIbHbIC YHCIIAa MEKIY COOOM;
OLICHMBATh U CPABHUBATh C PAlMOHAIbHBIMU
YU CJIaMU 3HAYEHUS LEJIBIX CTENEHEN YUCEd,
KOpPHEW HATYpaJbHOM CTEIIEHU U3 YUCET,
M300pakaTh TOUKAMHU Ha YKCIIOBOM MPSIMOMA
L(EJIbIE U PALIMOHAJIBHBIEC YNCIIA;

n300paxaTh TOUKaMH Ha YUCIOBOU MPsIMON
LIEJIbIE CTEIIEHH YUCell, KOPHU HATypaIbHOU
CTETEHU U3 YHUCEJI, JIOrapu(Mbl YUCEI B
IIPOCTBIX CIy4asX;

BBITIOJTHATH HECTIOKHBIE TTPEOOPa30BaAHUS
HENBIX U APOOHO- pAIMOHATBHBIX OYKBEHHBIX
BBIPAKEHHUI;

BBIPAXKaTh B MPOCTEUIINX CIydastX U3
PaBEHCTBA OJHY [IEPEMEHHYIO Yepe3 APYyIue;
BBIYMCIISATH B IPOCTHIX CIIyYasx 3HAYECHUS
YHCIIOBBIX M OyKBEHHBIX

BBIPAKEHU, OCYIIECTBIISA

HEO0OXOUMBbIE MTOJICTAHOBKH U
npeoOpa3oBaHus;

M300pakaTh CXEMaTUYECKH YTOJI, BEJIMYHUHA
KOTOPOTO BBIpaXXEHA B rpagycax;

HA MPUCOHOMEMPULECKOU OKDYHCHOCIU, CUH)YC, KOCUHYC,
MAH2EHC U KOMAHEEHC Y2108, UMEIOUUX NPOU3BOTILHYIO
BENUYUHY, YUCTA € U T,

8bINONHAMb apupmemudeckue 0elucmasus, coyemas
YCmHble U NUCbMEHHbLEe NPUembl, NPUMEHSS NPU
HeoOX00UMOCMU BbIYUCTUMENbHbLE YCMPOUCEA,
HAX00UmMb 3HAYEHUS KOPHS HAMYPATbHOU CMeneHu,
cmenemu ¢ payuoHAIbHbIM NOKazamesem, jlo2apugpma,
UCNONB3YS NPU HEOOXOOUMOCU BbIYUCTUMENbHbLE
yempoucmea,

NOb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax,

npo8oOUMb NO U38ECHHBIM (POPMYIAM U NPABULAM
npeobpazosanus 6YK8EHHbIX GbIPANCEHULL, BKIIOUAIOUSUX
cmenemu, KOpHU, 102apu@mvl U mpuecoHomMempuiecKue
dyHKyuu;

HAxXo00Umsb 3HA4EeHUsL YUCTIOBLIX U OYKBECHHbIX 8bIPANCEHULI,
ocyujecmensis Heobxooumvle NOOCMAHOBKU U
npeoopazosanus,

U300padcamob CXemMamudecku Y20, 8eIUdUHa KOmopoz2o
BbIPANCEHA 8 2PA0YCAX UNU PAOUAHAX,

UCNONB308AMb NPU PeuleHUl 3a0ay MAadIUYUHbLe 3HAYUEHUS
MPUSOHOMEMPUYECKUX PYHKYULL Y2Nl08;

BbINONHAMb NEPEBO0 GEUYUNBL 2l1a U3 PAOUAHHOU Mepbl 8
2paodycHyro u 0opamHo.

B nosceonesnoul ocuznu u npu uyyeHuu Opyeux y4eoHulx
npeomMemos:

BBINOIHAMb OCUCMBUS C YUCTOBLIMU OAHHLIMU NPU
peuleHuy 3a0ay NPaKkmuiecKko2o Xapakmepa u 3a0a4 u3
PA3IUYHBIX 001acmel 3HAHUL, UCNONb3YSL
NPUHeoOX0OUMOCIU CHPABOUHBIE MANEPUATbL U




Ypasnuenusn
u
HepageHcme
a

OIICHUBATh 3HAKU CUHYCAa, KOCUHYCa, TAHT€HCA,
KOTAHT'€HCAa KOHKPETHBIX YTJIOB.

B noBce1HEBHOM XKU3HU U ITPU U3YYECHHUU
OPYruX y4eOHBIX MPEIMETOB:

BBINIOJIHATH BBIYMCIICHUS IPU PELICHUU 33724
MPaKTUYECKOIO XapaKTepa;

BBIIIOJIHATH IIPAKTHYECKHUE

pacyeTsl C UCIIOJIb30BAaHUEM IIPU
HEO0OXOJUMOCTH CIPABOYHBIX MaTEPUAIIOB U
BBIYMCIIUTEIbHBIX YCTPOUCTB;

COOTHOCHUTH PEAJIbHbIE BETUYHHBI,
XapaKTEPUCTHKU OOBEKTOB OKPYKAIOIIETO
MHpa C UX KOHKPETHBIMU YUCIOBBIMU
3HAYCHUSIMU;

HCIIOJIB30BaTh METO/IBI OKPYIJICHMUS,
NpUOIMKEHUS U IPUKUJIKY [IPU PELIEHUN
MPaKTUYECKUX 3a]1a4 TOBCEAHEBHOM KU3HU

Pemrars nHEHBIE YpaBHEHNS U HEPABEHCTBA,
KBaJpaTHbIC YPAaBHECHUS,

IIPUBOJUTH HECKOJIBKO ITPUMEPOB KOPHEU
IIPOCTENIIETO TPUTOHOMETPUUECKOTO
ypaBHEHHUS BUJA: sih X =a, coOSX =a, tgXx=a,
ctg X = a, r;1e a — TabJIMYHOE 3HAYCHHE
COOTBETCTBYIOLIEH TPUTOHOMETPUUYECKON
byHKIHU.

B noBcenHeBHOM )KU3HU U NIPU U3YyYECHUHU
JOPYTUX MPEAMETOB:

COCTaBJIATh U PEIIATh YPABHEHUS U CUCTEMBI
YPaBHEHUM IPU PEIICHUH HECIOKHBIX

8bIYUCIUMENbHbLE YCIMPOUCNEA;

— OyeHusamv, CPAGHUBAMb U UCNOIL308AMb NPU PEUleHUU
NPAKMU4ecKux 3a0ay YUucilogvle 3HA4eHUs PealbHbIX
BeUYUH, KOHKDEMHble YUCT08ble XapaKmepUucmuKy
00beKmMos OKpyHcaowe2o Mupa

— Pemate panmoHanpHbIE, TOKA3aTEIbHBIE U
norapu(pMHUYECKHE YPaBHEHUS U HEPABEHCTBA, IPOCTEUILINE
VMppaluMOHaJIbHbBIE U TPUTOHOMETPUYECKUE YPABHEHHS,
HEPABEHCTBA U UX CUCTEMBI;

VICIIOJIb30BaTh METO/bI PEILICHNS] YPABHEHUN: IPUBEACHUE K
BHUJlY «IIPOM3BEJICHUE PABHO HYJIIO» WIH «4YaCTHOE PAaBHO
HYJIIO», 3aME€HA IIEPEMEHHBIX;

MICII0JIb30BaTh METOJ UHTEPBAJIOB U1 PELICHUS HEPABEHCTB;

— HCIOJIb30BaTh IpaUyecKuil METO sl MPUOJINKEHHOTO

peHICHUA ypaBHeHI/If/'I N HCPABCHCTB,




Dynkyuu

IMPAKTHYCCKUX 3a1a4

— OmnepupoBaTh Ha 6a30BOM YPOBHE

IIOHATHUAMMU: 3aBUCUMOCTD BCJIIMYHNH,

(GyHKIMSL, apryMEHT U 3HaueHHue QyHKIINH,

001acTh OIIPCACIICHUA 1 MHOKCCTBO

3HaYeHUH QyHKIHNH, TpadUK 3aBUCUMOCTH,

rpaduk QpyHKINU, HYTH (YHKITHH,
MIPOMEKYTKH 3HAKONIOCTOSIHCTBA,

BO3paCTaHHUC HA YHCJIOBOM IIPOMCIKYTKE,

yOBIBaHHME HA YHUCIIOBOM MMPOMEKYTKE,
HauOoJIbIIIEE U HAUMEHbIIIEE 3HAUCHHE
(GYHKIIMM HAa YUCIIOBOM MTPOMEKYTKE,
nepuoanyeckasi yHKIus, IEPUO/T;
ornepupoBaTh Ha 0a30BOM YPOBHE
MOHATHUSIMU: TIPsIMast U 0OpaTHas
MPONOPLIMOHAIBHOCT JINHEITHAS,
KBaJ[paTU4Has1, , TPUTOHOMETPUUYECKHUE
dynxumu;

pacno3HaBaTh rpauKH FJIEMEHTAPHBIX
GbyHKUIMIA: TPSMOKN U 0OpaTHOM
MPOMOPIMOHATBLHOCTH, JIMHEWHOM,
KBaJpaTUYHOM, , TPUTOHOMETPUUECKUX
bynxmii;

COOTHOCHUTH IpapuKu 3JIEMEHTAPHBIX
byHKIHi: mpsAMOoit 1 0OpaTHOU

— n300pakaTh HA TPUTOHOMETPUUYECKON OKPYKHOCTH
MHOKECTBO PELIEHUN NMPOCTENUIINX TPUTOHOMETPUIECKUX
YPaBHEHUH U HEPABEHCTB;

— BBINOJHATH OTOOp KOpHEH YpaBHEHUI WA PEIICHUI
HEPABEHCTB B COOTBETCTBUU C JOIOJHUTEIbLHBIMHU
YCIOBUSAMU U OTPAaHUYECHUAMMU.

B noBce1HEBHOM KU3HU U NPU U3YUCHUU JIPYTUX YUEOHBIX
[IPEIMETOB:

— COCTaBJISITh U PEIIaTh YPAaBHEHUSI, CHCTEMbl YPABHCHUH U
HEpaBEHCTBA MPH PEIICHUHN 3a/1a4 APYTHX yICOHBIX
MPEIMETOB;

— WCIOJIb30BATh YPABHEHUS U HEPABEHCTBA ISl IOCTPOCHUS U
HCCJIEIOBAHUS ITPOCTEUIIINX MATEMATUYECKUX MOJIEIIEH
pEAbHBIX CUTYallU WK NPUKIAIHbIX 33/1a4;

—  YMETb MHTEPIPETUPOBATH NTOIYUECHHBIN [IPU PELICHUN
YPaBHEHUSI, HEPABEHCTBA UJIM CUCTEMBI PE3YJIbTAT,
OIICHUBATH €r0 MPaBA0NO001E B KOHTEKCME 3A0AHHOU
pEAbHOM CUTYAIIMU WJIA MIPUKJIATHON 3a/1a4n

—  Onepuposams NOHAMUAMU: 3ABUCUMOCTb BETUYUH,
@yHKYUsA, apeymenm u 3HaveHue QyHKyuu, ooracms
onpeoeneHUsl U MHONCECME0 3HAYeHUll (PYHKYUU, 2pagux
3asucumocmu, 2pagux QyHKyuu, Hyau Gyukyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEBA, B03PACHAHUE HA
YUCTIOB0M NPOMENCYMKe, YObleanue Ha YUCTIO80M
npomedicymke, HaubobuLee U HauMeHbllee 3HaYeHuUe
@YHKYUU HA YUCTIOB0M NPOMENCYMEKE, NEPUOOULECKAs]
@yHKYUs, nepuoo, YyemHasn u HeyemHas QYHKYuU;

— onepuposamsv NOHAMUAMU: NPAMASL U 0OPAMHAsL
NPONOPYUOHATLHOCMb, TUHEUHAS, K8AOPAMUYHA,

Jloeapugpmuyeckas u NoKasamenvbHas QyHKyuu,




MPOMOPIMOHATBLHOCTH, JIUHEWHOM,
KBaJAPaTUYHOM, , TPUTOHOMETPUYECKUX
dbyHKIUi ¢ hopMynamMu, KOTOPHIMH OHH
3a7aHbI;

HaXOJIUTh 10 TpaduKy MPUOTIKEHHO
3Ha4YCHUS (PYHKITMHU B 33JJaHHBIX TOYKaX;

OTpEENTh MO rpa@uKy CBOMCTBA HYHKIIUU

(Hy1, MPOMEXYTKHU 3HAKOTIOCTOSTHCTBA,

IIPOMCIKYTKH MOHOTOHHOCTH, HauOOIBIINE U

HauMEHbIIINE 3HAYEHUS U T.I1.);

CTPOUTH CKU3 rpaduka PyHKIUH,
YIOBJIETBOPSIOIIECH MPUBEICHHOMY Ha0Opy
yCIIOBUH (MPOMEKYTKH BO3pacTaHus /
yObIBaHUs, 3HAaUCHNE (DYHKIIUHU B 33JaHHON
TOYKE, TOYKU SKCTPEMYMOB U T.11.).

B nosceonesnoul scuznu u npu usyueHuu
Opy2ux npeomemoas:

ONpeaeNsITh N0 rpapuKkaM CBOWCTBA
pEalbHBIX POIIECCOB U 3aBUCUMOCTEH
(HauOompIMe U HAUMEHBIIINE 3HAYCHUS,
MIPOMEXKYTKH BO3pACTaHUsI U yObIBaHUS,
MPOMEXYTKH 3HAKOTIOCTOSTHCTBA U T.11.);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHON MPAaKTHYECKON CUTyaIH

mpueoHoMempuieckue QyHKyuu,

onpeoensims 3HaveHue QYHKYuU no 3HA4YeHUm
apeymenma npu pasiuyHulx Cnocooax 3a0aHus
@dyHxyuu;

cmpoums epaguru U3y4eHHbIX QYHKYULL,

ONUCHLIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CTLYYASX NO
Gopmyne nogeoenue u colucmea QyHKyull, HaAxX0OUmMbs
no epaguxy GyHKyuu Hauborvbuiue U HauMeHbUUe
3HaueHusl,

cmpoums 3CcKu3 epaguxa gyHxyuu, yoosiemaopsiouell
npusedeHHoM)y HabOpPy VYCI08ULL (NPOMENCYMKU
803pacmaHnus/yovleanus, 3Ha4eHue QyHKyuu 8 3a0aHHOU
mouyKe, MOUKU IKCMPEMYMO8, ACUMNIOMbL, HYIU
dyukyuu u m.o.),;

peuiams ypasHeHusl, npocmeniuiue cucmemsl ypasHeHuil,
UCNONL3YA C8OLUCBA PYHKYUL U UX 2PAPUKOS.

B nosceonesnoii scuznu u npu uzyyeHuu opyaux y4eOHuix
npeomMemos:

onpeoensams no epaguram u UCNoIb308amy O
peutenuss NPUKIAOHbIX 3a0ad C80UCMBA PeanlbHbIX
npoyeccos u 3agucumocmeli (Haubonvuue u
HauMeHbuUue 3HA4eHUsT, NPOMENCYMKU B03PACTAHUSL U
YOvI8aHUsT PYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
acumnmomslt, nepuoo u m.n.);

UHMEPRPemuposams C8OLUCMEd 8 KOHMEKCme
KOHKPEMHOU NPAKMu4eckou Cumyayuu,

onpeoenams no epaguxam npocmeriuiue
Xapaxkxmepucmuky nepuoouteckux npoyeccos 8
ouono2uu, IKOHOMUKe, My3blKe, pAOUOC8sa3U U op.
(amnaumyoa, nepuoo u m.n.)

OmneprpoBaTh MOHATHIMHU: MPOU3BOAHAS (HYHKIIUU B




nemeHmel
mamemamu
Yeckoz20
aHanusa

OnepupoBath Ha 6a30BOM ypOBHE
HNOHATUSIMU: TPOU3BOIHAS (YHKIIUH B TOUKE,
KacaresbHas K rpaduky QyHKIUH,
MPOU3BOAHAS (PYHKLIUU;

OnpeaeNsaTh 3HaYEHUE TPOU3BOHOM
(GYHKIIUHM B TOUKE 110 U300paKESHHIO
KacaTelbHOH K TpaduKy, MPOBEACHHOM B
ATOH TOUKE;

peniaTh HECJIOKHbIE 3a/1a4d Ha
IIPUMEHEHUE CBA3U MEXKY IPOMEKYTKAMHU
MOHOTOHHOCTH M TOYKaMH 3KCTpEMyMa
(GyHKIUH, C OTHON CTOPOHBIL, U
IIPOMEKYTKaMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOU3BOAHON ATON PYHKIIUU — C IPYTOM.

B noBceHEeBHOM )KU3HU U NIPU U3YyYECHUHU
JIPYTHX MPEAMETOB:

MOJIB3YSACh TpadKaMu, CPaBHUBATH
CKOPOCTH BO3pacTaHus (pocTa, MOBBIICHUS,
YBEJIUYEHHUS U T.I1.) WJIM CKOPOCTH YOBIBAaHUS
(mageHus, CHXKEHUS, YMEHBIICHUS U T.11.)
BEJIMYMH B PEAJIbHBIX MPOIECCAX;

COOTHOCHUTH TpaUKu peabHbIX
MPOLIECCOB ¥ 3aBUCUMOCTEM C UX
OMHUCAHUSIMU, BKIIFOUAIOIIUMHU
XapaKTEPUCTUKU CKOPOCTU U3MEHEHUS
(OBICTpBIN POCT, TUTABHOE MMOHMKEHUE U T.11.);

MCIIOJIb30BaTh IPa(pUKU peaIbHbIX
MIPOLIECCOB ISl PELIEHUST HECIOKHBIX
MPUKJIATHBIX 33729, B TOM YHCIIE OTPEAesis

10 rpaduKy CKOPOCTh X0j1a mpolecca

TOYKE, KacaTelabHas K rpaguky GyHKIUU, TPOU3BOAHAS
dynxmm;

BBIYUCJIATD IIPOU3BOIHYIO OAHOYICHA, MHOT'OYJICHA,
KBaJIPaTHOTO KOPHS, TPOMU3BOHYIO CYMMBI (DYHKIIHIA;
BBIYHCJIATHb IPOU3BOAHBIC 3JICMCHTAPHBIX (I)YHKHHIZ n ux
KOMOHMHAIINN, UCTIOJB3YsI CIIPABOYHBIE MaTEPHAIIBI;
UCCIEIOBATh B MPOCTEHIINX CIy4yasx PyHKIUU Ha
MOHOTOHHOCTB, HAXOOAHUTH HaI/I6OJ'IBH_II/Ie 1 HAUMCHBIINC
3HaueHUs (PyHKIMUI, CTPOUTH rpa) UK MHOTOYJIEHOB U
MPOCTEUINX PAlMOHATBHBIX (YHKIIHM C
HCIIOJIB30BAHHUCM allllapaTa MaTCMAaTHYCCKOI'O aHaJIn3a.

B noBceHEBHOM XKU3HM U ITPU U3YYEHUH IPYTUX
y4€OHBIX MPEAMETOB:

peliaTh NpUKIaHbIE 3a/1a4u U3 OUOJIOTUH, (PUBKKH,
XUMUH, SJKOHOMHKH U APYTUX IPEIMETOB, CBSI3aHHBIE C
UCCJIEIOBAHUEM XapaKTEPUCTUK PEATbHBIX MPOLIECCOB,
HaX0XJICHWEM HauOONbIINX U HAUMEHBIINX 3HAYCHHH,
CKOPOCTH U YCKOPEHHUS U T.IL.;

MHTEPIPETUPOBATH NOJIYYCHHBIEC PE3YIIHTATHI




Tekcmoesblie
3a0a4u

—PemiaTe HECNIOKHBIE TEKCTOBBIE 3a/1a4H
Pa3HbIX TUIIOB;

—aHAJIM3UPOBATH YCIOBHUE 3aJ]a4H, IIPU
HEOOXOIUMOCTH CTPOUTH JIJIS €€ PEIICHUS
MaTEMaTHYECKYIO MOJIEb;

—TOHUMATh M UCIIOJIb30BATh IS PEIICHUS
3aa4n WH()OPMAIINIO, TIPEICTABICHHYIO B
BHUJIC TEKCTOBOM M CHUMBOJIbHOM 3aIIlCH,
cxeM, TaOJuIl, Tuarpamm, rpauKos,
PHUCYHKOB;

— IeHCTBOBATH 10 AJITOPUTMY, COJIEPKALIEMYCs
B YCJIOBUH 33/1a4U;

—HCII0JIb30BaTh JJOTUUYECKHUE PACCYXKACHUS ITPU
peIlIeHUN 3a]a4u;

—paboTtaTh ¢ U30BITOYHBIMU YCIOBUIMH,
BbIOMpas U3 Bceil HHPOpMAIINH, TaHHbIC,
HEOOXOUMBIE JJIs PEIICHUS 3a]a4H;

— OCYIIECTBJISITh HECTIOKHBIN mepedop
BO3MO’KHBIX PEIIEHUH, BRIOUPAs U3 HUX
ONTUMAJIBHOE TIO KPUTEPUSM,
c(hOpMyITUPOBAHHBIM B YCIIOBHH;

—aHAJIM3UPOBATH U UHTEPIIPETUPOBATH
MIOJTyYEHHBIE PEIICHUSI B KOHTEKCTE YCIOBHS
3aJlayu, BEIOUPATh PEIlICHHUs, HE
IIPOTUBOpEYAIINE KOHTEKCTY;

—pemarh 3a/1a4l Ha pacuyeT CTOUMOCTH
MOKYTIOK, YCITYT, MO€3/10K U T.II.;

—pemiaTh HeCIOXKHBIC 3a]]a41, CBS3aHHBIC C
JOJIEBBIM y4aCTHUEM BO BIAJCHUH (PUPMOIA,
OPEINPUITHEM, HEABHKUMOCTBIO;

— pemiarth 3a/1a4i Ha TPOCTHIEC TPOLIEHTHI
(cucTeMbl CKMI0K, KOMUCCHM) U HA
BBIUHCIICHHUE CJIOKHBIX MPOIICHTOB B

Pemiats 3a1auu pa3HbIX TUIIOB, B TOM YHUCJIE 3a/1aud
MOBBIIEHHON TPYJIHOCTH;

BBIOMPATh ONTUMAJIBHBIN METO] PEIICHUS 3a/1a4H,
paccMaTpuBasi pa3JInyHbIE METOBI;

CTPOUTH MOJEIIb PELICHHS 3a/1a4d, TPOBOAUTH
J0Ka3aTeNbHbIE PACCYKICHUS;

peniath 3a7a4u, Tpedyroire nepedopa BapuaHTOB,
MIPOBEPKHU yCIOBHIA, BHIOOpPA ONTUMAILHOTO PE3yIbTata;
aHaJIU3UPOBATh U UHTEPIPETUPOBATH PE3YIbTATHI B
KOHTEKCTE YCJIOBHS 3aJ]a4M, BHIOUPATh pPELICHUs, He
MIPOTUBOpEYAIINE KOHTEKCTY;

MEPEBOIUTH MPHU PEIICHUH 3a1a4u HH(DOPMAIUIO U3 OJTHOM
(GhOpMBI B IPYTYI0, UCHIONB3YS MMPU HEOOXOAUMOCTH CXEMBI,
TaOIUIBL, TpaUKH, THATPAMMBI,

B noBcenHeBHOM )KU3HU U ITPU U3YYEHHUU IPYTUX
IIPEIMETOB:

pemaTh MPaKTUYECKHUE 3a1a4 U 3a1a91 U3 APYTUX
IIPEAMETOB




Pa3ITUYHBIX CXeMaX BKJIAJIOB, KPEJUTOB U
UIIOTEK;

—peuiaTh NpaKkTUIECKHUE 3a/1aui, TpeOyromue
MCITOJIb30BAHUS OTPULIATEIbHBIX YUCET: Ha
OIpeIeICHUE TEMIIEPATYPhI, HA ONIPEIEIICHUE
MOJIOKEHHS HA BpEMEHHOM ocH (710 Halei
3pbI U TIOCIIE), HA IBUYKEHHUE JEHEHKHBIX
cpencTB (MMPUXO0J/pacxo), Ha OTPEICICHUE
TTyOUHBI/BBICOTHI U T.IL.;

—HCII0Nb30BaTh MOHATHE MacluTada AJis
HAXOKJICHUSI PACCTOSIHUM U JIJTUH Ha KapTax,
MJIaHaX MECTHOCTH, IJIaHaX TTOMEIIEHUH,
BBIKpPOMKaX, pU paboTe Ha KOMIIBIOTEPE U
T.IL.

—B noBcenHEeBHOM KU3HU U IPU U3yUYEHUU
IPYTHX MPEAMETOB:

—peluaTh HECIOKHbIE MPAKTUYECKUE 3a1a4H,
BO3ZHMKAIOIIKE B CUTyalUsX IOBCEIHEBHOM

KUZHU
reomempua | — OnepupoBaTb Ha 0230BOM YPOBHE IOHATUSIMMU: — OnepupoBarh NOHATUSAMHU: TOUKA, PAMAs], IIIOCKOCTh
TOYKa, PsAMasi, INIOCKOCTh B IPOCTPAHCTBE, B [IPOCTPAHCTBE, apaJLIEIbHOCTh U
NapaJlJICIbHOCTh U MEPIEHANKYISIPHOCTD NEePHEHANKYISIPHOCTh IPSIMBIX U TUIOCKOCTEH;
IPSIMBIX U TUIOCKOCTEH; — TPUMEHSATH Ul pELIEHUS 33]1a4 T€OMETPUUECKUE
— pacIo3HaBaTh OCHOBHBIC BH/IbI (bakTbl, €ciM yCIOBUS IPUMEHEHNUS 3a/JaHbl B SBHON
MHOTOI'PaHHHUKOB (TpU3Ma, MUPaMHU/Ia, (opme;
NPSAMOYTOJILHBIN Mapanienenunes, Kyo); — pelaTh 3a/1a4d Ha HaXOXKICHUE F€OMETPUYECKUX
— u300paxarh n3ydaemble GUTYPHI OT PYKH U C BEJIMYHH [0 00pa3aM WiIi alropuTMam;

IPUMEHEHHEM IPOCTHIX YePTEKHBIX — JenaTh (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB




UHCTPYMEHTOB;
nenath (BBIHOCHBIC) TJIOCKUE YEPTEKH U3
PUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYP: BUJT
CBEpXY, COOKY, CHU3Y;

W3BJICKATh HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
TEOMETPUUYECKHUX (PUTYpax, MPECTABICHHYIO
Ha YepTexkax U PUCYHKaX;

npuMeHsTh TeopeMy ITudaropa mpu
BEIYHCIICHUH AJIEMEHTOB CTEPEOMETPHICCKUX
buryp;

HaXO0JIUTh 00BbEMBI U TUIOIIA/IN TOBEPXHOCTEN
MPOCTEUIIINX MHOTOTPAHHUKOB C
npuMeHeHueM Gopmy;

HAXOJIUTh TUIOMIAN TTOBEPXHOCTEH
MPOCTEUIITUX MHOTOTPAaHHUKOB.

B noBceaHEBHOM KU3HU U MTPU U3YUYECHUU
JIPYTUX MPEAMETOB:

COOTHOCUTB aOCTpaKTHbIE TEOMETPUUYECKUE
MOHATUS ¥ (PAKTHI C peaTbHBIMU KU3HEHHBIMU
00BEKTaMH M CUTYaIlUSIMH;

MCII0JIb30BaTh CBOMCTBA MIPOCTPAHCTBEHHBIX
reoOMETPUYECKUX (PUTYP AJIsI pelICHUs
TUIIOBBIX 3a/1a4 MPAKTUYECKOTO COACPHKAHUS;
COOTHOCHUTH TUIOUIaJH MIOBEPXHOCTEN TEN
OJIMHAKOBOU (POPMBI pa3IMUHOTO pa3Mepa;
OIICHUBATh (HOPMY MPABUIBLHOTO
MHOTOI'PaHHHKA I10CJIE CIIUIIOB, CPE30B U T.II.
(onmpenensTh KOJIMYECTBO BEPILIUH, pedep U
IpaHel MOTyYEeHHBIX MHOTOIPAHHUKOB)

00BEMHBIX (PUTYp, B TOM YHCJIE pUCOBATH BUJI CBEPXY,
cOOKY, CTPOUTDH CEUEHHUSI MHOTOTPAaHHUKOB;
U3BIIEKATh, UHTEPIIPETUPOBATH U MTPEOOPA30BHIBATH
MH(pOpPMALIMIO 0 TEOMETPUUECKUX (hUrypax,
IIPEICTABIICHHYIO HA YEPTEKAX;

MPUMEHSTh TeOMETpHUecKre (DaKThI ISl PEIICHUS
3a/1a4, B TOM YHUCJIE MPEAIO0JIArarlnX HECKOIBKO
11aroB PEeIICHUS;

ONKCHIBATH B3aMMHOE PACIIOJIOKEHHUE MPSAMBIX U
IIJIOCKOCTEN B POCTPAHCTBE;

(dbopMynpoBaTh CBOMCTBA U MPU3HAKK (DUTYD;
JIOKa3bIBaTh FEOMETPUYECKHUE YTBEPKICHHUS,
BJIQ/IETh CTAHAAPTHOMN KJaccupUKanueil
MIPOCTPAHCTBEHHBIX QPUTYp (MUPAMUIBL, IPU3MBI,
napajuiesenune/bl);

HaXO0JIUTh 00BEMBI U IO TOBEPXHOCTEN
Te€OMETPUUYECKUX TeJ C MPUMEHEHHEM (HopMyT;
BBIYMCIIATH PACCTOSIHUSA U YIJIbl B IPOCTPAHCTBE.

B noBceaHeBHOM )XKU3HU U [IPU U3yYEHUU IPYTUX
PEIMETOB:

MCIIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX QUTYD IS
pelIeHus 3a7]a4 IPAKTUUECKOI0 XapakTepa U 3a1a4 13
Opyrux oodyacreil 3HaHUI




u

pE3yJbTATHI, TOJTYYEHHBIE B X0JI€ PA3BUTHUSA
MAaTEMATHKH KaK HAYKU;

— 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITHI
Y UX aBTOPOB B CBS3U C OTCUECTBCHHOMN U
BCEMUPHOU UCTOPUEN;

— TIOHUMATh POJIb MATEMATUKU B PA3BUTUU
Poccun

Bekmope! u —OnepupoBath Ha 0a30BOM YPOBHE MOHSATHEM OrnepupoBaTh MOHATHIMH JICKAPTOBBI KOOPAUHATHI B
KoopOuHam JIEKapTOBBI KOOPJMHATHI B IPOCTPAHCTBE; IPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOPa, PABEHCTBO
bl 6 —HAXOJIUTh KOOPJIUHATHI BEPIIMH Ky0a 1 BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXK Ty BEKTOPAMH,
fipocmpakcm IPAMOYTOJILHOTO Tapajulelenurea CKaJIApHOE MPOM3BE/ICHUE BEKTOPOB, KOJIMHEAPHbIE
ee —OmnuceIBaTh OTAEIbHEBIE BBIIAIONINECS BCKTOPBI,
pe3yJIbTaThl, IIOJYYEHHBIE B XO1€ Pa3BUTUA HaXOIUTb PACCTOSHUC MCKIY ABYM: TOYKaMH, CyMMy
MATeMaTHKH KaK HAyKH; BEKTOPOB U IPOM3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXKITY
—3HATh IPUMEPBI MATEMATUYECKUX OTKPBITHN U BCKTOpaMu, CKAIAPHOC IIPOM3BCACHUC, PACKIIA/IbIBATD
MX aBTOPOB B CBSI3H C OT€YECTBEHHON U BEKTOp 1O IBYM HCKOJUTMHCAPHBIM BEKTOpAM,
BCEMUPHOMH HCTOPHEI; 3aJ1aBaTh IJIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME
—OHUMATh POJIb MATEMATHKH B PA3BUTUH KoopauHat,
Poccu pemarh MPOCTeHIIIe 331a4 BBEJACHUEM BEKTOPHOTO
0a3uca
[IpeacTaBiaTh BKJIA/ BbIJAOIIUXCS MATEMATHKOB B
pa3BUTHE MAaTEMAaTHUKH U MHBIX HAYYHBIX 00JIACTEH;
MOHUMATh POJIb MATEMATHKH B pa3BuTHH Poccuu
Mcmopus — OnwuchIBaTh OT/ICIBbHBIC BBIIAIOIIHECS [IpencTaBisaTh BKJIA BBIJAONUXCS MATCMATHKOB B
mamemMmamuK

Pa3BUTHC MATCMATUKHU U MHBIX HAYYHBIX O6JIaCTeI>’I;

— IIOHHMATh POJIb MATCMATUKHU B pa3BUTHUHU Poccun




Memodobl — IIpuMeHsTh U3BECTHBIE METOIBI TPU — Hcnonb30BaTh OCHOBHBIE METO/IBI JOKA3aTEIbCTBA,
pMamemamux pPELIEHUH CTAaHAAPTHBIX MAaTEMaTHYECKHUX MIPOBOAUTH JOKA3aTEIbCTBO U BBITIOIHATH
u 3ajad; OIIPOBEPIKEHUE;
— 3aMeyaTh U XapaKTepU30BaTh — MPUMEHATHh OCHOBHBIE METO/IbI PEIICHUS
MaTEeMaTU4YCCKHE 3aKOHOMEPHOCTH B MAaTCMAaTHYCCKUX 3a1a4,
OKPYKaroILEH IeHCTBUTENBHOCTH; — Ha OCHOBE MaTeMaTH4YECKUX 3aKOHOMEPHOCTEH B MPUPOJIC
— IPUBOAUTH IPUMEPHI MATEMATUUECKHX XapaKTepU30BaTh KPACOTY U COBEPLIEHCTBO
3aKOHOMEPHOCTEW B IPUPOAE, B TOM UUCIIE OKPYKAIOLIETo Mipa 1 NPOM3BE/ICHUN HCKYCCTBA;
XapaKTEePU3YIOMUX KPAacoTy U — MPUMEHSATH MPOCTEUIIINE MPOTPAMMHBIE CPEICTBA U
COBEPILIEHCTBO OKPYKAIOIIEro MUpPA H ANEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH
IPOU3BE/ICHHIT HCKYCCTBA pelIeHU MaTeMaTUYECKUX 3a71a4

Conepxkanue TeM y4eOHOro kypca 11 kiacc

Crenenn u kopHu. CteneHnbie GyHKIUM.

Kophuu u crenenn. Kopens crenenn n>1 u ero coictsa. CTeneHp ¢ pallMOHAIBHBIM ITOKA3aTeNIeM U €€ CBOMCTBA. [loHsATHE
O CTETNEHH C JEHCTBUTENbHBIM MoOKa3zaTereM (CBOWCTBAa CTENEHU C ACHCTBUTENbHBIM TokazaTeneM. CtemeHHas (yHKIUS C
HaTypaJIbHBIM IOKa3aTelieM, €€ CBOICTBa  rpaduk. Pemenue nppanroHanbHBIX ypaBHEHUH.

IHoka3aresbHas U Jorapupmuyeckas GyHKuHU.

Jlorapudm yucna. OcHOBHOE JorapuMuUIecKoe ToxaAecTBO. Jlorapudm nmpousBeaeHus, 4aCTHOTO, CTENEHH; MePexo]] K
HOBOMY OCHOBaHMIO. JleCSITUUHBIN U HaTypaIbHbIN JIorapudMel, uncio e. [lokazarenbHas pyHKIMs (3KCIIOHEHTA), €€ CBOWCTBA U
rpaduk. Jlorapupmuueckas yHKUUs, ee cBOWCTBAa U rpaduk. PemeHne nokasaTenbHbIX, JOTapU(PMUUECKUX YPABHEHHH U
HepaBeHCTB. [Ipon3BogHbIe TOKa3aTeNbHON U JIOTapU(PMUUIECKON QYyHKIUH.

IlepBOOOpa3Has U MHTErpaJl.

[TonsitTue 00 omnpeneneHHOM MHTErpajge Kak IUIOIIaau KpuBOJMHEHHOW Tpanenuu. IlepBooOpasnas. dopmyna
Herorona-Jleitonuna.

JIEMEHTbl MATEMATHYECKOM CTATUCTUKH, KOMOMHATOPMKH U TEOPUHU BEPOATHOCTEH.

Tabnuunoe u rpaduyeckoe MpPEACTaBICHHUE MAaHHBIX. UWCIOBBIE XapaKTEPUCTUKH DSIOB HaHHBIX. [loodepemnsiit u
OJIHOBPEMEHHBIN BBIOOP HECKOJBKHX 3JEMEHTOB W3 KOHEYHOr0 MHOXKecTBa. DOpMyJibl 4YHUClIa MEPECTAHOBOK, COYETaHWUM,
pasmemiennii. Pemenne koMOmHaTOpHBIX 3amad. @opmyna OmHoma Heiorona. CBoiicTBa OMHOMHANBHBIX KOA(D(GUIIMECHTOB.
Tpeyronpnuk Ilackana. DnemMeHTapHbIE U CIOXKHBIE COObITHA. PaccMoTpeHue ciydyaeB M BEPOSITHOCTh CYMMbl HECOBMECTHBIX



COOBITHM, BEPOSITHOCTh IPOTUBOMOIOKHOTO cOObITUA. [loHSATHE O HE3aBUCUMOCTU COOBITHI. BeposTHOCTh U cTaTUCTHYECKAs
4acTOTa HACTYIJICHUS COOBITHS. Perienrne npakTHUecKuX 3a7a4 ¢ MPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.

YpaBHeHus U HepaBeHCTBA. CHcTeMbl yPABHEHHI M HEPABEHCTB.

OCHOBHBIE MpPHUEMBl PEUICHUS CUCTEM YpPaBHEHUMN: IIOJCTAaHOBKA, alreOpanyeckoe CIO0XKEHHE, BBEIACHHE HOBBIX
IIEPEMEHHBIX. PaBHOCHMIIBHOCTh ypAaBHEHHU, HEPABEHCTB, CUCTEM. PelleHME NPOCTEMIIMX CHUCTEM YPaBHEHHM C JABYMS
HEU3BECTHBIMH. PelnieHue cucreM HepaBeHCTB C OJHOW mMepeMeHHOW. Mcmosb3oBaHWe CBOWCTB U rpauKoB (DYHKLUMA MpU
pelIeHnr YpaBHEHH 1 HepaBeHCTB. M300pakeHne Ha KOOPAMHATHOM MIIOCKOCTH MHOXKECTBA PEIICHU YypaBHEHUH U HEPABEHCTB
C AByMs IEPEMEHHBIMU M UX cucTeM. [IpruMeHeHne MareMaTHYeCKMX METONOB Ul PELIEHUs COIAEPKATEIbHBIX 3aad W3
paznuyHbIX 00JacTeN HAYKU M NpakTUKU. HTepnpeTanus pe3yabTaTa, yUeT peaJbHbIX OTPaHUYEHUH.

IMoBTOopenue kypca 10 kiacca o reomeTpun

Meroa koopauHaT B IpPOCTPaHCTBe. JIeKapTOBBI KOOPAMHATHI B MpOCTpaHCTBE. DOpMylia PaCCTOSTHUAS MEXKIY IBYMs
TOUKAMH. Y paBHEHUS c(ephl U TUNIOCKOCTH. DPopMyJsia pacCTOSIHUSI OT TOUKH /10 MJIOCKOCTH.

Bekropsl. Yron mexnay Bexkropamu. Koopaunarsl BekTopa. CKalsipHOE NpOW3BEIACHUE BEKTOPOB. [[nMHaA BekTOpa B
KOOPJMHATAaX, YIoJl MEX1y BEKTOpaMHU B KOopanHarTax. KoyummHeapHble BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB B KOOPAUHATAX.

Ileb: BBeiCHUE IOHATHE IPSIMOYTOJIBHON CUCTEMBI KOOPAUHAT B [IPOCTPAHCTBE; 3HAKOMCTBO C KOOPAUHATHO-BEKTOPHBIM
METOJOM pEIICHUs 3a/1au.

CdopmupoBaTh y yyaniuxcsi yMEHUsI IPUMEHATh KOOPAUHATHBIN K BEKTOPHBIN METOABI K PELICHUIO 331a4 HA HAX0XKICHHE
JUIMH OTPE3KOB M YIJI0OB MEXAY MPSAMBIMU U BEKTOPAMHU B IPOCTPAHCTBE. B X0/1€ U3yueHus TeMbl LIeecO00pa3HO UCIOJIb30BaTh
aHAJIOTHIO0 MEXAY pacCMaTPUBACMBIMU MOHSITUSIMHU Ha TUIOCKOCTH U B TPOCTPAHCTBE. DTO MOMOXKET yUYalIuMcs 0oJiee TIIy0oKo U
OCO3HAHHO YCBOWTH HM3yYaeMbI MaTepHall, YACHUTb COAECPKAHUE U MECTO BEKTOPHOTO M KOOPJIMHATHOIO METOAOB B Kypce
reoOMeTpUHn

OO0O0OUIMTh U CHCTEMATH3UPOBATh MPEACTABICHHS yYallUXCsl O JEKAPTOBBIX KOOPAMHATAX M BEKTOpaX, MO3HAKOMUTH C
HOJIIPHBIMU U CPEPUUECKUMU KOOPAUHATAMHU.

M3ydeHne KOOpAuHAaT U BEKTOPOB B IIPOCTPAHCTBE, C OJTHOW CTOPOHBI, BO MHOI'OM IIOBTOPSIET U3YYEHHUE COOTBETCTBYIOLIUX
TEM IJIAHUMETPHUH, a C JPYrOi CTOPOHBI, JAET anreOpanyecKuil MeTo] peleHHs] CTEPEOMETPUUECKHX 3aau.

Tena u noBepxHocTu Bpamenus. Llnaunap, konyc, map.

[Munuagap u koHyc. YcedeHHbI KoHyc. OCHOBaHUE, BbICOTa, OOKOBAasi MOBEPXHOCTh, 0Opa3yroas, pa3Beptka. OceBble
CEYEHUs U CEUYCHMS Napajule/IbHbIe OCHOBAHMUIO.

[Tap u cdepa, ux ceyeHusi, KacaTesbHas IIOCKOCTh K cepe.

Leab: BEIpaOOTKa y yUAIIMXCS CUCTEMAaTUYECKUX CBEJIEHUI 00 OCHOBHBIX BHIAX TEJ BpAILlCHUSI.

JlaTh y4damumMcsl CUCTEMaTUYECKUE CBEIEHHsSI 00 OCHOBHBIX BUJIAX TeJl BpalleHud. M3ydenue Kpyribix Ten (LUIMHIpa,
KOHycCa, IIapa) 3aBEpIIAeT M3y4YEHHE CUCTEMbl OCHOBHBIX MPOCTPAHCTBEHHBIX I€OMETPUYECKHX Tell. B Xxone 3HakoMcTBa C
TEOPETUYECKUM MATEPUAIIOM TEMBI 3HAYUTENBHO PA3BUBAKOTCA NMPOCTPAHCTBEHHBIC MPEICTABICHUS YUYAIUXCA: KPYTJIbIE Tella



paccMaTpHuBaTh Ha MPUMEPE KOHKPETHBIX TEOMETPUUYECKHUX TEN, U3y4aTh B3aMMHOE PACIIOJIOKEHUE KPYTIIBIX TEJ U ILIOCKOCTEM
(kacaTenbHBIEC U CEKYIIUE TUIOCKOCTH), O3HAKOMUTD C TIOHATUSIMU OMMCAHHBIX M BIIMCAHHBIX MPU3M U MUPAMU/I.

Pemate 0osbIlioe KOJIMYECTBO 3a/1a4, YTO MO3BOJISIET TPOJOJIKUTE PadO0Ty 10 (POPMUPOBAHUIO JIOTHUECKUX U IPAPUIECKUX
YMEHHUM.

CdopmupoBaTh MPEICTABICHUS YUYAITUXCS O KPYTIJIbIX TeJIaX, U3YYUTh CIydau UX B3aUMHOTO PACIOJIOKEHUS, HAYUYUTh
M300pakaTh BIMCAHHBIC U OTIMCAHHBIC (PUTYPHI.

B nanHoit Teme 0060011at0TCs CBEICHUS U3 INTAHUMETPUHN 00 OKPYKHOCTH U KPyre, O B3AUMHOM PACIOJIOKEHUU MPIMOU U
OKPY>KHOCTH, O BITMCAHHBIX M OTMHMCAHHBIX OKPYKHOCTSX. 3/1€Ch yJaIlllecs 3HAKOMSTCS ¢ OCHOBHBIMHU (pUTypamMul BpalleHuUs,
BBELICHSIFOT WX CBOWCTBA, Y4aTCs MX M300pakaTh W PEIIaTh 3a7adyu Ha QUrypsl BpameHus. PopMUpOBaHUIO Oojiee TITyOOKHUX
TIPEICTABIICHUH YYAIIUXCSA MOTYT CIIYXKHUTh 33]1a4i Ha KOMOWHAITUH MHOTOTPAHHUKOB M (PUTYp BpaIleHU.

O0beMbl Te U 101N UX oBepxHocTeil. [Tlonstue 00 o6beMe Tena. OTHOIIEHHE 00BEMOB TTOI0OHBIX TEJI.

dopmyiibl 00beMa Ky0a, MPSMOYTOJIbHOTO NTapaJlieienuneaa, Ipu3Msl, uinHaApa. Popmysisl 00beMa MUpaMUIbI U KOHYCA.
dopMyIibl TUIOIIAAN MOBEPXHOCTEH NUIUHAPA U KoHyca. Dopmynbl o0bema 11apa u 1iomaan cQepol.

Heab: cucremMaruzaiusi M3y4eHUss MHOTOTPAHHUKOB U TEJl BPAILIEHUsI B XOJI€ PEIICHUS 3aa4 Ha BBIYUCIICHUE UX 00HEMOB.

[IpoaoMKUTh CUCTEMATUYECKOE U3YYEHUE MHOTOIPAHHUKOB U TEJl BPAILICHUS B XOJI€ PEIICHUS 3a7a4 Ha BBIYMCICHUE UX
00BEMOB.

[TonsiTrie 0ObeMa BBOJAUTH 110 aHAJIOTHU C MOHITUEM IUIOMIAIU IIOCKOU (UTYpbl U (OPMYJIUPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Cy1iecTBOBaHME M E€JUHCTBEHHOCTh OOBEMa Tejla B IIKOJIBHOM Kypce€ MaTeMAaTHUKU NPUXOJIUTCS NPUHUMATH 0e€3
JI0OKa3aTeIhCTBRA,

TaK KakK BOMPOC 00 o0beMax MpUHAJICKUT, IO CYIIECTBY, K TPYAHBIM pa3iejaM BhICIICH MaTeMaTHKU. [103ToMy HyKHBIE
pe3ynbTaThl yCTaHABINBATH, PYKOBOJCTBYSICH OOJIBIIE HATISATHBIMU COOOpaKEHUAMH. Y YeOHBI MaTepHal TJIaBbl B OCHOBHOM
JIOJKEH YCBOMTHCS B MPOLIECCE PELICHUS 3a/1a4.

CdopmupoBaTh IpeICTaBICHUS YYaIIUXCA O MOHATUAX 00beMa U IUIONIAIA OBEPXHOCTH, BHIBECTH (POPMYJIBI 00HEMOB U
IUIOIIAICH MOBEPXHOCTEW OCHOBHBIX MPOCTPAHCTBEHHBIX (PUTYP, HAYUUTH peliaTh 3aJa4i Ha HaX0XJACHHE 00bEMOB U TUIONIAIeH
IIOBEPXHOCTEN.

N3yyenue o0beMOB 0000IIIa€T U CUCTEMATU3UPYET MaTepUall TUTAHUMETPUM O TUIOMIaAsIX miockux guryp. [Ipu BeIBOAEC
dbopmyn 00beMOB ucToNib3yeTcs mpuHnun KaBansepu. ITo MO3BOJIAET YUCTO T€OMETPUUECKUMU METOIaMH, 0€3 UCTIOIb30BaHMUS
WHTETpaja WIM TPEeaeTbHOTO Mepexo1a, HalTH 00beMbl OCHOBHBIX MPOCTPAHCTBEHHBIX (UTYp, BKJIIOYAs OOBEM IIapa M €ro
yacTen.

[IpakTrueckasi HaMPaBIECHHOCTH 3TON TEMBI OTIPEIEIAETCS OOIBIITMM KOJIMYECTBOM pa3HOOOPA3HBIX 33/1a4 Ha BHIYUCIICHHEC
00BEMOB U TIIOMIACH TTOBEPXHOCTEH.

S.I1oBTOopenune kypca 10-11 kiaccos.



He.lmz IIOBTOPHUTL H O606HII/ITB SHAaHWA W YMCHUM:, yUalIUXCA 4YCPC3 PCHICHHUC 3aJa4 II0 CIICAYIOIIMUM TCMaM: MCTOJ
KOOpAWHAT B IIPOCTPAHCTBC; MHOT'OI'PAHHUKH; TCJIa BPAIICHH, 00BEMBI MHOTI'OI'PAaHHHUKOB U TCJI BpAaIICHH:A.

TemaTuueckoe IIIAHUPOBAHUE

11 kJacc
No
W Haumenoseanue pazoenoe u mem Bcezo uacos
{ [ToBTOpenue kypca anredps! 10 kinacca 2
5 |Crenenn u kopuu. CTelCHHbIC HyHKIMH 12
3 |[lokasarenbHas u orapupmmdecKas QyHKIHS 21
4 |HepBooOpasHas u HHTErpan 8
5 DOneMEeHTbl MaTeMaTH4eCKOM CTaTUCTHKH, KOMOWHATOPUKU U 9
TEOPHH BEPOSITHOCTEN
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHHUM U HEPABEHCTB 11
3ajauu ¢ napameTpoM
[ToBTOpenue kypca 10 kinacca reomeTpust 4
7 |Merox KoOpAMHAT B IPOCTPAHCTBE 18
Tena 1 MOBEpXHOCTU BpAILICHUS. 20
8 |Iuamuap, KOHyC, mWap
9 OOBEMBI TEJ U TUIOMIAN UX TTOBEPXHOCTEH 18
10 IToBTOpEHME 13
11 UToro 136
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