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PABOYASA TIPOT'PAMMA

11O MATEMATUKE

YpoBeHb 0Opa3oBaHus _cpenHee odmiee oopaszoBanue (10-11 kmacchr)

KomnuectBo uacos: 414 yacos

ba3oBblii ypoBeHb
«IIpobeMHO-pyHKIMOHAIbHBIE Pe3yJIbTAThD)

IIpo¢puniabHbIi YPOBEHD
«CHCTeMHO-TeopeTHYecKHe Pe3yJIbTaThI»

Pa3nen I. BeinyCKHUK HAay4YuTCSH II1. BeInyCKHUK MOJy4YUT I1. BbInyCKHMK HAYYHTCH IV. BbInyCKHHK IOJY4YUT
BO3MOKHOCTh HAYYUTHCH BO3MOKHOCTh HAYYHUTHCH

= Jnsa ucnonb3oBaHWsT B IOBCEIHEBHOM | /{14 paseumus mulwnenus, | JIns ycrnemHoro npoaosKeHus | [ns obecneuenus
g KHU3HM U oOecreueHHus: BO3MOXHOCTH | UCNONIb306AHUA 68  NOBCEOHe8HOU | 00pa30BaHUs B03MOJICHOCMU  YCNEUHO20
> YCIELIHOTO MPOJOJIKEHUSI 00pa30BaHUs | HCUZHU 1o CTIEUUAIBHOCTSM, | NPOOOINHCEHUSL 00PA308AHUS
£ [0 CIELUANBHOCTSM, HE CBA3AHHBIM C | U obecneuenus  603MOMNCHOCMU | CBA3AHHBIM €  NPHUKJIATHBIM | HO cneyuantbHOCmsM,
S IIPUKIIATHBIM HCIIOJIb30BAHUEM | YCHEUHO20 NPOOOIdCEeHUs | UCTIOJIb30BAHUEM MaTEMATUKHU CBA3AHHBIM c
§ MaTEMAaTUKH 006pazo6anus no CneyuarbHOCMAM, ocywjecmeneHuem Hay4Hou
3 He  C6A3AHHLIM  C  NPUKIAOHbIM u UCcne0068amenbCKoll
; UCNONIL308AHUEM MATNEMAMUKU oesamenvHoCMu 6 00aacmu
5 MaAmemMamuxky U CMENHCHbIX
= HAaYK

TpeGoBanus K pe3yjbTaTam
Oneme | OnepupoBaTh Ha 0a3oBOM ypoBHeU | Onepuposams nousmusamu. | CBOOOIHO omepupoBaTh | Jocmusicenue pe3ynomamos
HTBI NOHATUAMM:  KOHEYHOE  MHOXKECTBO, | KOHEUHOEe  MHOJCeCmB0,  27leMenm | NOHITUIMMU: KOHeuHoe | pazodena II;
TEOpUHU | DJIEMEHT MHOXXECTBa, IOJIMHOKECTBO, | MHOJCECMEA, HOOMHOXMCECm80, | MHOXKECTBO, JJIEMEHT | ONepuposams — NOHAMUEM
MHOXE | IIEpeceueHue u nepeceueHue u 0bveduneHue | MHOKECTBA, MIOJIMHOXECTBO, | ONpeoeneHus,  OCHOBHbIMU
CTB U | OOb€MHEHHE  MHOXXECTB,  YHCJIOBBIE | MHOMCECMS, HUCI08ble MHOJCecmea | epeceyeHue, OOBbEAMHEHUE W | guoamu onpeoenenuil,
MaTema | MHOXKECTBA HA KOOPAMHATHOM MpsMOW, | Ha KOOPOUHAMHOLL npsMOU, | pa3HOCTb MHOXECTB, UYHCIOBBIE | OCHOGHLIMU suoamu
TUYECK | OTPE30K, MHTEPBAI; ompe30K, UHmMepsan, NoJYUHmMepsa, | MHOKECTBA Ha KOOPAWHATHOU | meopem,
oM ornepupoBath Ha  0a30BOM  YPOBHE | MPOMENCYMOK C GbIKOAOMOU MOUKOU, | IPSIMON, OTPE30K, HWHTEpBAl, | HOHUMAMb cymo
JIOTUKU | TIOHATUSMU: YTBEp)KICHHUE, OTPHUIAHUE | epaduueckoe npedcmasienue | TOTyUHTEPBAN, MPOMEKYTOK C | KOCBEHHO20

YTBEP)KICHHS, HWCTHHHBIE W JIOXKHBIC | MHOJMCECME  HA  KOOPOUHAMHMOU | BBIKOJIOTON TOYKOMH, | dokazamenvcmea,

YTBEpXKACHUS, TPUYMHA, CJIEJICTBUE, | NIOCKOCHU, rpaduyeckoe  MPEJICTABICHHUE | onepuposams  NOHAMUIMU




YACTHBIM CiTy4all OOIIEero yTBEp)KICHHS,
KOHTPIIpUMED;

HaXOJHUTh IepeceueHue M OO0beIUHEHUE
JBYX  MHOXECTB,  IPEICTABIEHHBIX
rpagu4YecKy Ha YUCIOBOH MIPSIMOIA;
CTPOUTH Ha YHUCIIOBOM IPsIMOI
MOJIMHOKECTBO YHMCIIOBOI'O MHOKECTBA,
3aIaHHOE NTPOCTEUILIMMHU YCIOBUSIMU;
pacno3HaBaTh JIOXKHBIE  YTBEPXKJICHUS,
OIMOKH B PacCyXICHHSX, B TOM
quclie c HCII0JIb30BaHUEM
KOHTPIIPUMEPOB.

B noescednesrnoti scuznu u npu uzyyeHuu
Opyaux npeomemos:

MCII0JIb30BaTh YKCIIOBBIE MHOYKECTBA Ha
KOOPJAMHATHOM MPAMOW I OIUCAHUsA
peanbHBIX MTPOLIECCOB U ABJICHUIA;
IPOBOAMTH JIOTUYECKHE PACCYXAECHUS B
CUTYalUsX [IOBCETHEBHON KU3HU

onepuposama NOHAMUAMU.
ymeeparcoeHue, ompuyanue
VMBEPHCOCHUS, UCmuHHble u
JIOJICHbIE  YMBEPIHCOeHUsl, NPUHUHA,
creocmeue, YyacmHoill cayuau
obueco VmeepaHcoeHUs,
KOHmpnpumep,

nposeepsimo NPUHAONEHCHOCTIb
NeMeHma MHONCECMBY;

HAX00UMb nepeceueHue u

oOveouHenue MHONCECms, 8 MOoM
yucie npeocmasieHHbIX epaguiecku
HA  4UCNOBOU  NpAMOU U  HA
KOOPOUHAMHOU NIOCKOCIU,
npoeooums odoxazamesvbHole
paccyscoenus 011 000CHOBAHUSL
UCTNUHHOCTNU YMBEPHCOEHULL.
B nosceonesnoii  orcuzhu  u  npu
uzyyeHuu Opyeux npeomemos:

UCNoIb308aMb yucnogvle
MHOJICECmBA ~ HA  KOOPOUHAMHOU
npAMOU U HA  KOOPOUHAMHOU

NIOCKOCMU 011 ONUCAHUSL PEeaIbHbIX
npoyeccos u sIGNeHull;

npo8ooums ookazamesbHble
paccysicoenus 8 cumyayusx
HOBCEOHEBHOU HCUZHU, NPU PEUUEHUU
3a0a4 uz opyaux npeomemos

MHOKECTB Ha KOOPAMHATHOM
IJIOCKOCTH;

3aJlaBaTh MHOECTBa
MNEPCUNCIICHUCM nu
XapaKTepPUCTUUYECKUM
CBOMCTBOM;

OINepUpPOBATH IMOHATHUSIMH:
YIBEPKACHUE, OTpHULIAHUE
YTBEP)KJICHUSI, UCTHUHHBIE U
JIOJKHBIC YTBCPIKACHHA,

NpUYMHA, CJIEJCTBUE, YaCTHBIN
ciy4ail oOILero yTBEp>KIACHMUS,
KOHTPIIPUMED;

IIPOBEPSATH IIPUHA]JIEKHOCTD
3JIEMEHTa MHOXECTBY;

HaXOJUTb  IE€pEceUeHue U
00BbEIMHEHHE MHOXECTB, B TOM
qucie IIPEJICTaBICHHbBIX
rpagpuuecku  Ha  YHUCIOBOH

IpsAMOM M Ha KOOPAWHATHOH
IIJIOCKOCTH;

IIPOBOJIUTH JIOKa3aTeJIbHbIE
paccyxaeHus i 000CHOBAaHUS
VUCTUHHOCTH YTBEPKIACHUMN.

B noeceonesnou owcuznu u npu
usyueHuu oOpyaux npeomemos:
UCIIOJIb30BaTh YHUCIIOBBIE
MHOKE€CTBA Ha KOOPJAMHATHOMN
OpsAMOM M Ha KOOPAMHATHOU

TJTIOCKOCTH JUTST O CaHUs
peanbHbIX MPOLIECCOB u
SIBJICHUI;

MPOBOJUTH JIOKa3aTeIbHbIE
pacCyX IeHHusT B  CUTyalusx
IIOBCEIHEBHOW  KU3HM, IIpHU

CUEMHO20 U  HeCHemHo2o
MHOdCECMBA;

NPUMEHMb Memoo
Mamemamuyeckou
UHOYKYUU Ol NPOBedeHUs.
paccyscoenutl u

oJokazamenvcme  u
peutenuu 3a0au.

B nosceonesnou owcusnu u
npu usyyeHuu opyaux
npeomemos:

UCNOIL306AMb MEOPEeMUKO-
MHOIICECMBEHHbIN  A3bIK U
A3bIK JIO2UKU 051 ONUCAHUSL

npu

PeanvbHblx  npoyeccog  u
AGNEHU,  Npu  peuleHuu
3a0ay  Opyeux  yyeOHbIX
npeomemos




pelieHny 3aJad U3 APYTux
MIPEAMETOB
Uucna | OnepupoBatb Ha 6a3zoBoMm  ypoBHe | C60600HO onepuposams | CBOOOIHO OIIepUPOBATh | [Jocmudicenue pe3ynrbmamos
u MOHSATUSAMU: LEJ0E YHUCIO, ACIUMOCTb | HOHAMUAMU: yenoe 4ycno, | NOHITUIMU: HaTypaibHOe | pazodena II;

BBIPQX | YHCEl, OOBIKHOBEHHAs Ipo0b, | denumocms  yucen, O0ObLIKHOBEHHAs | YUCTO, MHOECTBO | c80000HO onepuposama
eHUs JIecsATHYHas  JpoOb,  pamroHaNIbHOE | 0podb, 0eCAmuUYHasL O0pobb, | HATYpANIBHBIX ~ YHCEN, IIeJIO€ | YUCTOBLIMU MHONCECBAMU
YHUCII0, MPUOIMKEHHOE 3HAYCHHUE YHCIIA, | pAYUOHAIbHOE yycno, | YMCI0,  MHOXECTBO  ILEJNBIX | npu peuleHuu 3a0a4;
4acTh, JIOJIA, OTHOIIEHHUE, TPOLEHT, | NpUOAUNCEHHOEe — 3HAYeHUe  YUucid, | Yced, OOBIKHOBEHHast JpoOb, | noHumams  Npudumsl U
MOBBILICHHE M MOHWXEHHE Ha 33/JIaHHOE | Yacmv, 00711, OMHOWeEeHUe, npoyeHm, | AecITUYHasi IpoOb, CMELIAHHOE | OCHOBHblEe uoeu
YHCJIO NMPOLIEHTOB, MacIlTao; nosvluleHue U NOHUMCEeHUe  HA | YUCIIO, pPalMOHAIbHOE 4YHUCIIO, | pacuiuperus YUCTI08bIX

omepupoBatb Ha  0a30BOM  YpPOBHE | 3a0aHHOe uucno npoYyeHmos, | MHOKECTBO paIMOHATIBHBIX | MHOJCECMS,

MOHSATUSIMU: norapupm yucna, | macumad, qucesl, UppalOHaIbHOE YHCIIO, | 81a0ents OCHOBHBIMU
TPUTOHOMETPHYECKAs OKPY)XHOCTb, | NpU8OOUmMsb  NpuMepsbl  4Yucel ¢ | KOPEHb CTETICHH n, | noHAmuAMU meopuu
rpagycHas Mepa yria, BEIMYMHA YIJIA, | 3a0aHHbIMU ceoticmeamu | AEUCTBUTEIBHOE YHUCIIO, | OeIUMOCmU npu  peueHuu
3aJJaHHOTO TOYKOU Ha | denumocmu; MHOKECTBO  JICUCTBUTENBHBIX | CIMAHOAPMHBIX 3a0a4
TPUTOHOMETPUYECKOMN OKPYKHOCTH, | onepuposambo NOHAMUAMU. | YUCETI, reoMeTpuuecKas | umems bazosvie
CHUHYC, KOCHHYC, TaHI'€HC W KOTAHIEHC | jlo2apughm yycna, | VHTEPIIpETallusd  HATypalbHbBIX, | npedcmasieHus 0
VTJIOB, UMEIOIINX [IPOU3BOJIBHYIO | MPULOHOMEmMpPU4ecKas LEJbIX, paLMOHAIBHBIX, | MHOJCECMBE KOMNJIEKCHbIX
BEJIMUUHY; OKDYHCHOCD, paouanHas U | NeWCTBUTENBHBIX YUCEIT; yucen;

BBITNIOJHATh apu(pMETHUECKUE ACUCTBUSA C | epadycHas Mmepa yead, 6eauduHa | MOHUMaTh U OOBACHATH Pa3HULY | c60O0OHO 8bINOIHAMb
[EJNBIMU U PallMOHATLHBIMU YHCIIAMU; yena,  3a0aHHO20  MOYKOU  HA | MEXIY MO3UIIMOHHOMN U | mooicoecmeeHHble
BBITIOJIHSITh HECJIOKHBIE TIPEOOPA3ZOBAHUS | MPUCOHOMEMPULECKOU HEMO3UI[MOHHOMN CUCTEMaMHU | npeobpasoeanus

YHCIOBBIX  BBIPAKEHUH, COAEPKAIIUX | OKPYIHCHOCMY,  CUHYC,  KOCUHYC, | 3alCH YHCET; MPUSOHOMEMPUYECKUX,
CTENEHHU 4YHCell, JUOO KOpPHHU U3 YMCEN, | maHeeHc U  KOMAH2eHC  Y2llos, | IEPeBOJUTh 4YHCIa W3 OJHOU | 102apugmuyeckux,

160 orapudMbl YUCEIT; UMewWUx HNPOU3BOJILHYIO BeIUYUHY, | CACTEMBI  3alUCU  (CHCTEMBI | CHEeneHHbIX 8bIPANCEeHULL,
CpPaBHUBATh PAlIMOHATIBLHBIC YKCTIA MEXKAY | YuUClIa e U ; CUHMCIIEHHS) B JPYTYIO; enadems opmynou bunoma
co0oii; BLINOJIHAMb apugmemuueckue | TOKa3blBaTh W  HCIONB30BaTh | Hvromona;

OIICHUBATH u CpaBHMBATh C | Oeticmeus, coyemas ycmuble U | IPU3HAKU JEJIUMOCTH CYMMBI U | NpUMEHAMb NpU peuleHuu
pallMOHATIBHBIMU ~ YUCIIAMH  3HAUEHUS | NUCbMEHHble Npuembl, npuMeHss npyu | IPOU3BENICHUs TIPU BBIOIHEHUU | 3a0ay meopemy O JUHEUHOM
HeIbIX  CTeNEeHeH  uucel, KOpHEU | HeoOXxooumocmu  8blyuUcCIUmelbHble | BRIMUCICHUN U pellieHuu 3a1ad; | npeocmasnenuu HOJI;
HAaTypaJbHOM  CTENEHU U3  YHCEI, | YCmpOoucmed, BBITOJIHATh OKDYTJIEHUE | NPUMEHAMb NpU  peuleHuu
jorapu(MoB YKCeN B POCTBIX CIy4asiX; | HAXo0ums 3HaueHus KOpHs | pallMOHaJIbHBIX u | 3a0au Kumaiickyto meopemy
n300paxaTh TOYKAMH HA YHUCIIOBOH | HAMYpAlbHOU CMeneHu, CmeneHu ¢ | UPPallMOHANBHBIX  YHCeT  C | 00 ocmamKax;

NPsIMOM 1eNIbIE U PallMOHATIbHBIC YUCTA; | PAYUOHAILHBIM nokasamesnem, | 3aJaHHON TOYHOCTBIO; NPUMEHAMb NpU  peuleHuu
n300paxaTh TOYKAMH HAa YHUCIOBOW | 1oeapughma, UCNONIb3YSL npu | CPaBHUBATh  JEMCTBUTENBHBIC | 3a0ay  Manyro  meopemy




IOPSIMOM LEJIBIE CTENEHU YHCEN, KOPHH
HaTypaJbHOM  CTENEHM U3  4YHCell,
J0rapu@Mbl UUCEIl B IPOCTHIX CIyYasiX;
BBITOJIHATH HECITIOKHBIE MPEOOpa30BaHHS
LEJIBIX U JPpOOHO-PaLMOHATBHBIX
OYKBEHHBIX BBIPa)KEHUI;

BBIpaXaTb B IPOCTEHIIMX CIydasix W3
paBeHCTBAa OJHY IIEPEMECHHYIO Yepe3
ApYTHE,

BBIUHCIISTH B IPOCTHIX CIIydasX 3HAYCHUS
YUCIOBBIX M OYKBEHHBIX BBIpRKEHU,

OCYILIECTBJISA HEO0OXOIMMBIC
MOJICTAHOBKH M MPeoOpa3oBaHus;
n300paxarb CXEMaTUYECKU yroi,
BEJIMYMHA  KOTOPOTO  BBIPAKEHA B
rpajgycax;

OLICHMBAaTh 3HAKU CHHYyCa, KOCHHYCAa,
TaHI€HCA, KOTAHT€HCAa  KOHKPETHBIX
YTJIOB.

B noecednesroti scuznu u npu uzyyeHuu
Opyeux yueOHblX NPpeoMemos:

BBITIOJHATh BBIYUCICHUS TPU PELICHUN
3aJa4 PaKTHIECKOTO XapaKTepa;
BBITIOJHATh TPAKTUYECKHE pacueThl C
UCIIOJIb30BAaHUEM TIPU HEOOXOAMMOCTH
CIIPaBOYHBIX MaTepuasoB u
BBIUHCITUTEILHBIX YCTPOUCTB;
COOTHOCUTh  peallbHble  BEITUYHHBI,
XapaKTEePUCTUKHU 00BEKTOB
OKPYKAIOIIET0 MHUpa C UX KOHKPETHBIMHU
YUCIIOBBIMH 3HAYCHUSIMU;

UCIIOJIB30BaTh  METOABl  OKPYIJICHUS,
NpUOIMKEHUS U IPUKHUAKH PU PELICHUH
IIPAaKTUYECKUX  3aJa4  IOBCEIHEBHOU

Heobxooumocmu
ycmpoucmaea;
NOIb308AMBCA OYEHKOU U NPUKUOKOT
npuU NPAKMU4ecKux pacyemax,
npo8ooumbs no U38ECTMHBIM
Gopmynam u npasuiam
npeobpazosanus OYKBEHHBIX
8bIPAdCEHUL, BKAIOUAIOWUX CIMENEeHU,
KOpHU, Jnozcapughmol u
mpuzoHomMempuieckue yHKyuu,
HAX00umov 3HAYEHUs HUCTOBbIX U
OYK6EHHbIX 8bIPAdHCEHULL,
ocyuecmenss Heobx00uMvle
NOOCMAHOBKU U NPe0OPA308aHUsL,
uzobpaxcams cxemMamudecku Yo,
8eUYUHA KOMOPO20 BbIPAdCEHA 8
2paodycax uiu paouanax;
UCNONIb306aMb NPU peleHuu 3a0a4

BblYUCIUMENIbHbLE

mabIuyHvle 3HaveHus
MPULOHOMEMPUYECKUX GyHxyuii
yenos;

BLINONIHAMb NEPeBoo0 GeNUHUHBL Y2ld
U3 paouamHol mepuvl 8 2padycHyio u
00pamHo.

B nosceonesnoii  orcuzhu  u  npu
uzyyeHuu opyaux VueOHbIX
npeomemos:

8bINOIHAMb O€lCMBUsL C YUCTOBbIMU
OaHHLIMU ~ NpU  peuleHuu  3a0ad
NPAKmu4ecKoeo xapakmepa u 3a0ay
U3 paziuuHelx obnacmei 3HAHULL,
uUcnonv3ys  npu  HeobXoouMocmu
CNpagoyHvle mamepuansl u
gblUUCIUMENbHBIE YCIMPOUCMEA,

YKCIa Pa3HBIMU CITIOCOOAMH;
YIOPSAA0YUBATH 4yucia,
3aIllMCaHHbIC B 3791 (
OOBIKHOBEHHOH U JIECATUYHOMN
IpoOu, 4HCIa, 3alvCaHHbIC C
HCIIOJIb30BaHUEM
apru(pMETHYECKOTO KBaJAPATHOTO
KOpPHSI, KOPHEH CTETICHH OOJIbIIe
2;

Haxomute HOJI uw HOK
pa3HbIMU criocooamMu u
WCIIOJIb30BaTh UX IPU PEIICHUU
3a7a4;

BBIIIOJHATh  BBEIUHCJICHUS U
npeoOpa3oBaHKsl  BBIPAKCHHH,
coAepKaluX JEHCTBUTEIbHbIC
4yuciaa, B TOM 4YHUCIE KOPHHU
HaTypaJbHbIX CTEIICHEM;

BBINOJIHATh CTaHJapTHbHIE
TOXKICCTBCHHBIC
npeoOpazoBaHus
TPUTOHOMETPUUYECKUX,

JorapupMHUUECKUX, CTENEHHbIX,
MPPALMOHAIBHBIX BBIPAKEHUM.

B nosceonesnoii orcuznu u npu
uzyyeHuu Opyeux npeomemos:

BBITIOJHATh u OOBSICHATH
CpaBHEHHE pE3yJIbTaTOB
BBIUMCICHUM TIpU  pELIeHUH
IIPAKTUYECKUX 33Jad, B TOM
qucie NPUOIKEHHBIX

BBIYUCIICHUH, UCTIONB3Ys pa3Hble
CrocoObl CpaBHEHUI;
3aIMChIBATH, CpaBHUBATh,

Depma,
yMemb GbINOJIHAMb  3ANUCD
yucaa 8 NO3UYUOHHOU

cucmeme CHUCTIeHUs;
NPUMEHAMb  NpU  peuleHuu
3a0au meopemuKo-
YUCN08bLlE PYHKYUU. YUCTO U
cymma Oenumernei,
¢ynxyuro Dinepa;,
NPUMEHAMb NpU  peuleHul
3a0a4 yenuwvle Opoou;
NPUMEHAMb NpU  peuleHul
3a0au  MHOCOYJEHbI c
oelicmeumensHbIMu u
yenvimu Kosghghuyuenmamu,
enaoems NOHAMUAMU
npUBOOUMDLLL u
HEeNnpusoOUMbIll  MHO20UIEH
U  NpUMEeHsmb  UX  npu
peuieHuu 3a0a4;

NPUMEHAMb  NPU  peuteHul
3a0au OcHOBHYIO meopemy

aneeopwi;

NPUMEHAMb  NpU  peuleHuu
3a0au npocmeuiuiue
¢yHrkyuu KOMNIEKCHOU
nepemeHHou KaxK
2eomempuyeckue
npeoopazosanus




KHU3HHU

oyerHueano, cpasHusanio u
ucnojibzoeaniv npu peuteHuu
npakmu4ecKkux 3a0ay qucioevsle
3HAYeHUA PEAIbHbLX 6EJUYUH,
KOHKpemHbvle qucioevsle
xapakmepucmuKku 00vbexmos

OKpYHCaroUie2o mupa

OKpYTJIATE YHUCIIOBBIC JaHHBIC

PCaJIbHBIX BCJIIMYMH C
HUCIIOJIB30BaHHUEM Pa3HbIX
CHUCTCM U3MCPCHUA,

COCTaBJIATH u OLICHUBAThb

pa3HBIMH CTHIOCOOAMU YHCIOBBIE
BBIpQXKEHUSI  NPU  PEUICHUH
MPaKTUYECKUX 3a/1a4 U 3aJla4y U3
JIPYTUX y4EOHBIX MPEAMETOB

YpaBH
eHUS U
HepaBse
HCTBa

Pemwlare  yiMHEWHBIE  ypaBHEHUS U
HEPaBEHCTBA, KBaJIpaTHbIC YPaBHEHUS;
pemare JjorapuMUUecKHe ypaBHEHUS
Buna log a (bx + c¢) = d u mpocreiinme
HepaBeHCTBa BUJa log a x < d;

pelaTh MoKazarejabHble ypaBHEHUs, BUA
abx+c=d (rme d MOXXHO NIpPENCTaBUTH B
BUJE CTENEHM C OCHOBaHMEM a) U
npocTelie HepaBeHCTBa BHa ax < d
(rne d MOXHO TMpeACTaBUTH B BUJE
CTEINEHU C OCHOBAHHEM a);.

MPUBOUTH HECKOJILKO MMPUMEPOB KOPHEH
MIPOCTEHIIero TPUTOHOMETPHUECKOTO
ypaBHEHHUS BHJA: Sih X =a, COS X = a, tg
X = a, ctg X = a, rae a — TabIu4YHOE
3HAYEHUE COOTBETCTBYIOLIEN
TPUTOHOMETPHUECKON (PYHKITHH.

B noecednesroti scuznu u npu uzyyeHuu
Opyaux npeomemos:

COCTaBNSITh W peliaTh YpaBHEHHUS U
CUCTEMBl YpPaBHCHHH TIpH PEHICHUHN
HECJIOKHBIX MPAKTUYECKUX 3324

Pewams payuonanvhvle,
noxazameibHvle U 102apupmuyeckue
YypaeHenus u HepaseHcmaa,
npocmetiwiue  UPpAYUOHAIbHbIE U
MpucoHoMempuyeckue  ypasHeHus,
HepageHCcmea u ux CUCmemvl;
UCNONIb308aMb  MemOoObl  peuenus
VpasHeHuii: npugedeHue K 68Uy
«npousgedenue PAasHo HYNIO» UIU
«uacmuoe pAasHo HYMO», 3aAMeHa
nepemeHHbIX,

UCNONIb308AMb  MEMOO UHMEPBANO8
0/151 pewienus HepageHCme,
ucnov3oeams 2paguieckuli mMmemoo

Ol NPUOIUNCEHHO2O0 — peuleHus
VPABHEHUll U HEPABEHCME,
usobpascamo Ha

MPUSOHOMEMPUYECKOU OKPYIHCHOCMU
MHOXMHCECMBO peueHull NPoCmenuux
MPUCOHOMEMPUYECKUX YPABHEHUU U

Hepagencmae,
8bINOIHAMb ombop KopHeu
VpasHeHut unu peuienuil
HEpaeeHcme 6 COOmeemcmeuu ¢
OONONHUMENbHLIMU — YCTIOBUAMU U

OCPAHUYECHUAMU.

CB0060OHO OIIepUpOBaThH
HOHSATHSAMHU: ypaBHEHHE,
HCPAaBCHCTBO, PaBHOCHUJIBHBIC
ypaBHEHUs W  HEPaBEHCTBA,
ypaBHEHHE, SBIISTFOIIIEECS
CIIC/ICTBHEM Jpyroro
YpaBHEHUS, YpaBHEHUS,

PaBHOCUJIbHBIE Ha MHOKECTBE,
paBHOCUJIbHBIE MpeoOpa3oBaHUs
YPaBHEHU;

pemaTth pasHble BU/IBI
YPaBHEHHH M HEPABEHCTB M HUX
CUCTEM, B TOM YHCII€ HEKOTOpHIE
ypaBHeHUs 3-U U 4-i CTENeHel,
JpOOHO-pAIIMOHATIEHEIE u
UPPALMOHAJIbHBIE;

OBJIAJIETh OCHOBHBIMU THIIAMH
[IOKAa3aTebHBIX,
Jorapu(pMHUUECKUX,
UPPALMOHAIBHBIX, CTENEHHBIX
YpaBHEHUH MW HEPABEHCTB W
CTaHJApTHBIMU METOJIaMHU X
pelIeHni U MPUMEHSTh UX MPHU
pEILIEHNN 3a/]a4;

NpUMEHATh TeopeMmy be3sy k
PELICHUIO YPAaBHEHUN;

Jocmuoicenue pezynbmamog
paszoena II;

Cc80000HO oOnpedensimv Mun
u 8b1OUpamo Memoo
peweHuss NoKa3amenbHvlx U
Jloeapupmuueckux
VpasHeHull U HepageHcms,
UPPAYUOHATLHBIX
VpasHeHull U HepageHcms,
MPUSOHOMEMPULECKUX
VpasHeHull U HepageHcms,
ux cucmem,

8000010 pewamby
cucmemul JIUHEUHbIX
VpasHeHUl;

pewiams  OCHOBHblEe MUNbL
VPABHeHUU U HEepaseHcme ¢
napamempamu;
NpUMeHsAMb NpU  peuleHuu
3a0au HepaseHcmea
Kowu — bynaxoesckoeo,
bepuynnu;

umems npeocmasieHue o
HepaseHcmeax mednHcoy
CpeOHUMU CIMeneHHbIMU




B nosceonesnoti  ocuznu  u  npu
u3yyeHuu opyeux VueOHbIX
npeomemos:

COCmasnAms U peuiamsv YpaeHeHusl,
cucmemvl YpasHeHull U HepageHcmaa
npu peuleHuly 3a0ay Opyeux y4eOHvix
npeomemos;

UCNOIbL308aMb VpasHenusl u
HepageHcmea OJisi NOCMPOEHUs: U
uccie0o8anus npocmeuuux
MamemamuyecKux MoOenel
PpeanvbHblx cumyayuti unu
NPUKTIAOHBIX 3a0ay;

ymenmb UHmMepnpemuposams
NoJIy4eHHbll npu peutenuu
ypasHeHus, Hepagencmea unu
cucmemvl pe3yibmam, OYeHUBAMb
€20 npasoonoodobue 8 KOHMeKCme
3A0AHHOU PealbHOU CUMyayuu Uil
NPUKIAOHOU 3A0a4U

IIPUMEHATh TeopeMmy Buera s
pEelIeHNs] HEKOTOPBIX ypaBHEHUIN
CTEIEHU BBIIIE BTOPOl;

INOHUMATb CMBICJI TCEOpPEM O
PaBHOCHUJIbHBIX n
HCPABHOCUJIbHBIX

peoOpa3oBaHUAX YpaBHEHUU U
YMETh UX JI0Ka3bIBaTh;

BJIAJETh METOAAMHU pEUICHUS
YpaBHEHUI, HEPABEHCTB M HX
CUCTEM, YMETh BBIOUPATh METOJ
perieHus 1 000CHOBBIBATH CBOM

BBIOOD;

UCTIOJIb30BaTh METOJ
UHTCPBAIOB  JUJISL  PEIICHUS
HEpaBEHCTB, B TOM 4YHCIE
JPOOHO-paIMOHATTBHBIX u
BKJTFOYAIOIIUX B ce0st
UPpaIMOHATIFHBIEC BHIPAKCHUS;
pemaTth anredpanyeckue

YpaBHEHUS M HEPABEHCTBA U UX
CUCTEMBI c napameTpamMmu
anredpanvdecKkum u
rpauIecKuM METO/IaMH;
BIIQJIETh Pa3HBIMH  METOJaMHU
JTIOKA3aTeIbCTBA HEPABCHCTB;
pemate ypaBHEHUS B LEJBIX
YHUCJIax;

n300pakaTh ~ MHOXKECTBa  Ha
TJIOCKOCTH, 3aJ]aBacMbIe
YpaBHEHUSIMH, HEPABEHCTBAMH U
UX CHCTEMaMH;
CBOOOIHO
TOXK/ICCTBECHHBIC
npeoOpa3oBaHus TPU PEIICHUH

HCIIOJb30BaTh




YpaBHEHUH U CUCTEM ypaBHEHUI
B nosceonesnoii orcuznu u npu
u3yueHuu opy2ux npeomemos.
COCTaBIIATh u pemiarh
YpaBHEHHUS, HEPABEHCTBA, UX
CHUCTEMBl TIpU PEHICHUH 33]a4
JIPYTUX y4eOHBIX MPEAMETOB;
BBITIOJTHSATh OLIEHKY
npaBaonoo0us  pe3ysbTaToB,
MOJIy4aeMBbIX  TIPH  PEIICHUH
pa3IMYHBIX ypaBHEHUH,
HEPABCHCTB M WX CHCTEM IIpH
pelieHun 3a1au JIPYTHX
y4eOHBIX IIPEIMETOB;
COCTaBIISITh u pemiarthb
YpaBHCHHS M HEPaBEHCTBA C
napaMeTpamMu IpU  pELICHUH

3a1a4 TPYTUX YIeOHBIX
MPEIMETOB;

COCTaBIIATH ypaBHEHHE,
HEPABEHCTBO WU HX CHCTEMY,
OTIMICHIBAIOIIHE peanbHyIo
CUTYyallMlI0 WIH TPUKIATHYIO
3ajaqy, WHTEPIPETHPOBATH

[IOJIyYEHHBIE PE3YIIbTaTHI,
HCIIONB30BAaTh  IIPOTrPAMMHBIE
CpeacTBa pu peLieHnn
OT/IENIBHBIX KJIACCOB YPAaBHEHUU
U HEPaBEHCTB

®yukn | OnepupoBath Ha  0a30BoM  ypoBHe | Onepuposambo nousimusivu.: | Bnanetsb HNOHATHUAMU: | [Jocmudicenue pe3yibmamos
uu NOHSATUSIMHM:  3aBUCUMOCTb  BEJIMYHH, | 3d6UCUMOCIb  6EIUYUH,  (DYHKYUS, | 3aBUCUMOCTh BEIIMYUH, | pazoena I1;
GyHKIMS, apryMeHT W 3HA4YCHHUE | apeyMenm u 3HayeHue @yukyuu, | QyHKIUSA, apryMeHT U 3HA4YCHUE | 61a0emb nOoHsIMueMm
byHKIIMK, O00NacTh ONpeNeNeHus U | obracme onpeoeneHus u | pyHKIMH, OONIACTh OMPEACICHUS | ACUMNMOMbL U YMemb €20
MHO)KECTBO 3HaueHHW (QyHKIUHU, TpaduK | MHOMCECMEO — 3HAuUeHull  QYHKyuu, | v MHOKECTBO 3HAUCHHU | npuMensimo npu  peuleHuu

3aBUCUMOCTH, TpaduK (QYHKIUH, HYIM | epaguk  3asucumocmu,  2paghux | GyHKIMH, rpaduK 3aBUCUMOCTH, | 3A0ay,




byHKIHH, MIPOMEKYTKH
3HAKOMOCTOSIHCTBA, ~ BO3pacTaHWe  Ha
YHCIIOBOM TIPOMEXYTKE, yObIBaHWE Ha
YHCIOBOM IPOMEXKYTKE, HauOojbliee H
HavMEHbIIIEe 3HAuYeHUE (YHKIUM Ha
YHUCIOBOM TPOMEXYTKE, MEPUOINYEcKast
byHKIMS, TIEpUOI;
omepupoBath Ha  0a30BOM
NOHATUSMH:  TpsMass W oOpaTHas
IPOTIOPIIMOHATEHOCTh JTMHEHHas,
KBaJpaTU4Hasi, Jorapupmuyeckas W
noKazareibHast ¢byHKIUy,
TPUTOHOMETPHUYECKUE (DYHKITUH;
pacmo3HaBaTh TpadUKd SJIEMEHTApHBIX

YpOBHE

byHKIM:  OpaMoil W 0oOpaTHOM
MPOMOPLUOHAIIBHOCTH, JIMHENHOM,
KBaJpaTUYHOM, Jorapupmuyeckonl
II0Ka3aTEeIbHOU GyHKIMH,
TPUTOHOMETPUUYECKUX (DYHKINH;

COOTHOCUTh TpaUKu  3JIEMEHTapHBIX
¢byHkuuii:  npsmMod M oOpaTHOU
MPOMOPLUOHAIIBHOCTH, JIMHEHOM,
KBaJpaTUYHOM, Jorapudmuyeckonl
IIOKa3aTebHOU byHKIMH,
TPUTOHOMETPHUUECKHUX GbyHKIMN C

dbopmynamMu, KOTOPEIMU OHH 3aJ[aHBI,

@dynryuu, HYU dynryuu,
NPOMENCYMKU — 3HAKONOCMOAHCMEA,
go3pacmanue Ha YUCTI0BOM
npomedxicymke, yovlganue Ha
YUCTIO080M npomedCcymxe,
Haubovulee u HaumeHbvluee
3HaAYeHue QYHKYuU Ha YUCTOBOM
npomedxicymke, nepuoouyeckas
@yHkyus,  nepuood,  uemuas U

HeuemHas PyHKyuu,
onepuposamv NOHAMUAMU. NPAMASL U

0bpamuas ~ NpoNnoOPYUOHANTLHOCHY,
JIUHENHAs, K8a0pamuuHasi,
Jloeapupmuyeckas u nokazamenbHas
@yukyuu, mpueoHoMempuiecKue
@yuryuu;

onpedensims 3HaAYeHue QYHKYuu no
3HAYEHUIO apaymenma npu
PA3IUYHBIX  Cnocobax — 3a0anusl
@dyHxyuu;

cmpoums  epauKku  U3YUEHHBIX
dynxyuii;

onucvleamv  no  epagpuky u 8
npocmetiuux Ccyyasx no @opmyine
nosedexue u ceolcmea QyHKyutl,
HaxoOums no 2epaguxy QyHKyuu

rpadux byHKIHH, HYIIN
¢byHKIuY, IPOMEXKYTKHU
3HAKOIIOCTOSIHCTBA, BO3pacTaHUeE
Ha  YHCIOBOM  IIPOMEXKYTKE,
yObIBaHUE Ha YHCIOBOM
IIPOMEXYTKE, HauOojpliee U
HalMEHbLIee 3Ha4YeHUe
byHKIIN Ha YHCIIOBOM
IPOMEXYTKE,  MepHOANYECcKas
GyHKIMSA, TepHoi, dYeTHas W
HeueTHass  (yHKUIUM;  yMeETb
OPUMEHATh JTU TIOHATHA TIPU
peLeHUH 3a1a4;

BJIAJICTh TIOHSATHEM CTETIeHHas
GbyHKIMS; CTPOUTH ee rpaduk u
YMETh TPUMEHSTH CBOWMCTBA
CTETIEHHOW  (QYHKIUM  NpHU
peILIeHUH 3a1a4;
BJIAJIETh HOHATHAMHU
IIOKa3aTenbHas GbyHKIMS,
HKCIIOHEHTA; CTPOUTh ux
rpaduKd ¥ yMETb MPHUMEHSThH
CBOMCTBA [I0Ka3aTEeIbHOU
(GYHKIMM NpU pEeLICHUH 3a/1aY;
BJIAJIETh MOHATUEM
norapudmuueckas GbyHKIUS;

HaXoAuTh NO rpaduky NpUOTKEHHO | Hauborbuue u HaumeHblue | CTPOUTh €€ TIpaduk H YMETb
3Ha4YeHUs! GYHKINHU B 3aIaHHBIX TOUKAX; | 3HAYEHUs, MIPUMEHSTh CBOMCTBa
ompeneniatb 10 rpaduKy CBOICTBa | cmpoums 2cku3 epaguka @yukyuu, | I0rapuPMUUECKON byHKIIU
byHKIUA (aymmH, MIPOMEXKYTKH | y0osriemeopsoueli  npusedeHHoMy | TIPY PEIICHUH 3a7a4;

3HAaKOIOCTOSIHCTBA, MPOMEXYTKH | HAOOpy — yciosuil  (npomedicymku | BIaJeTh MOHATUSAMHU
MOHOTOHHOCTH, HanOoIbIIIHe U | go3pacmanus/yovieanus,  3HaueHue | TPUTOHOMETpUYEeCKHe (PyHKITHH,
HaMMEHBIIINE 3HAYEHUS U T.I1.); Qyukyuu 6 3a0anHOU MoOyYKe, MOYKU | CTPOUTh HMX TIpaduKd U YMETb
CTpPOUTh OCKH3 Tpaduka (QYHKIHH, | SKCMPeMyMos, aACUMAMOMbL, HYaU | TPUMEHSTH CBOHCTBa
YIOBJIETBOPSIOLIEN MIPUBEACHHOMY | OyHKYUU U m.0.); TPUTOHOMETPUYECKHUX (YHKITUI

NPUMEHAMb Memoovl
pewieHus npocmeiux
ougpepenyuanvrvix

VpasHeHuu — nepeozo U

8MOP0O20 NOPSAOKO8




Habopy YCIIOBHM
BO3pacTanus / yObIBaHHA,
GyHKIMU B 3aJaHHOW TOYKE,
ASKCTPEMYMOB H T.1I.).

B nosceonesnou sicuznu u npu uzyueHuu
Opyaux npeomemos:

omnpeneNiaTh 1o rpadukaMm  CBOICTBa
pEATbHBIX TIPOIECCOB W 3aBUCUMOCTEH
(HamOopIIIME ¥ HAMMEHBIITUE 3HAYCHUS,
MIPOMEXKYTKH BO3pAacTaHUs U YOBIBaHUS,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA H T.I1.);
UHTEPIPETHPOBATH CBOICTBa B
KOHTEKCTE KOHKPETHOW IPaKTHYECKOM
CUTYaIluu

(TpoMeXyTKH
3HAUCHUE
TOYKH

pewams  YpasHeHus, npocmenuiue
cucmemvl  YPAGHeHUll,  UCNOAb3YS
c80UCMEa QYHKYUL U UX epapuKos.

B nosceonesnoti  ocuznu  u  npu

u3yyeHuu opyeux VueOHbIX
npeomemos:

onpedenamv  no  epagukam  u
UCNONb308aMb onst peuerust
NPUKTIAOHBIX 3a0au ceolicmea
PeanbHbIX npoyeccos u
3asucumocmeti  (Hauborvuiue U
HaumeHblue 3HAYeHus,
NPOMENCYMKU — 803pacmanusi U
yovi8aHusi QQYHKYUU, NPOMENCYymKu
3HAKONOCMOAHCMEA, — ACUMNIMOMUL,
nepuoo u m.n.);

uHmMepnpemuposams — C8OUCM8a 8
KOHmeKcme KOHKPEMmHOL
NPAKMu4ecKoll Cumyayuu,
onpeoensims no epaguxam
npocmeuiuiue Xapakmepucmuxu
nepuoOUYecKux npoyeccos 8
buonocuu,  IKOHOMUKe,  My3biKe,

paouocsazu u Op. (amniumyoa,

nepuoo u m.n.)

IpY PEIICHUN 3a/1a4;

BJAJETh MOHATHEM OOpaTHas
GYHKIMS;  TPUMEHSTH  3TO
MOHATHUE MIPH PEIICHUH 3a7ay;
NPUMEHATH NPH PELICHUH 3a/a4
CBOICTBAa (YHKUHMH: YETHOCTH,
NEepUOANYHOCTH,

OTPaHUYECHHOCTB;
IPUMEHSATH NPU PEILICHUH 33134
npeodpazoBaHus rpaduKoB
byHKIUi;

BJIAJICTh TOHATHUSMH YHCIIOBas
[OCJIEI0BATEIBbHOCTb,
apumernyeckas 51

reoMeTpHuecKas porpeccus;
IIPUMEHSTh MPU PELICHUU 3a]a4
CBOMCTBA u IPU3HAKH
apudmernyeckoi 51
F€OMETPUYECKON ITPOTPECCUM.

B nosceonesnoii orcuznu u npu

usyyeHuu  Opyaux  yyeOHvIX
npeomemos:

omnpeneniaTh Mo Trpapukam M|
UCTIONB30BaTh  UIS  PEIICHUS
NPUKIAJHBIX 3aJjad  CBOWCTBA
peabHBIX MIPOIIECCOB "
3aBHCUMOCTEH (Haumbonbliue |
HaMMEHBIIIHE 3HAYCHUS,
IPOMEXYTKH  BO3pAaCTaHHUA U
yObIBaHUS byHKINH,
POMEKYTKH

3HAKOIIOCTOSIHCTBA, ACUMITOTHI,
TOYKHU nepernda, nepuos u T.11.);
MHTEPIPETUPOBATh CBOICTBA B
KOHTEKCTE KOHKPETHOMU




MPAKTUYECKON CUTYaIUU;.
ompeneniaTb 1Mo rpapuKam
MpOoCTEHIINe  XapaKTEePUCTUKH
NEPUOAUYECKUX IIPOLIECCOB B
OMOJIOTHH, YIKOHOMUKE, MY3bIKE,
paauocBs3u U JIp. (aMIuIuTyAa,
MIePUOJT U T.11.)

Dneme
HTBI
MaTreMa
THYECK
oro
aHajau3
a

OnepupoBath Ha 0a30BOM  ypOBHE
HNOHATUSIMHM: TPOU3BOAHAS (YyHKUUMU B
TOYKE, KacaTenbHas K rpaduky QyHKIUH,
MPOU3BOIHAS (PYHKIINH;

ONpeneNiaTh  3HA4eHUE  IPOU3BOIHOM
GyHKIIMM B TOYKE IO HM300paKEHUIO
KacaTeIbHOU K rpaduKy, MPOBEICHHON B
3TOU TOUKE;

pemaTh ~ HECIOXKHBIE  3aJayd  Ha
pUMEHEHUE CBS3H MEXIY
POMEKYTKaMHU MOHOTOHHOCTH "
TOYKaMH 3KCTpeMyMa (YHKILUH, C OJHOM
CTOPOHHI, " IPOMEKYTKAMHU
3HAKOIMOCTOSIHCTBA u HYJSMU
MPOU3BOIHON ATON (PYHKIIUU — C APYTOM.
B noescednesroti scuznu u npu uzyyeHuu
Opyaux npeomemos:

MONB3YysACh  rpadukamMu, CpaBHHUBATH
CKOPOCTH BO3pacTaHus (pocra,
MOBBIIICHUS, YBEIMYEHUS M T.I.) WIH
CKOpOCTH yOBIBaHUSI (mamenws,

CHUXXCHUSA, YMCHBIICHUSA U T.H.) BCIIMYHH
B pCAJILHBIX ITPOHECCax;

COOTHOCHTH rpaduku peanbHbIX
MPOIECCOB M  3aBUCUMOCTEH C UX
OINMCaHUsIMHU, BKJIFOYAIOIUMHU

XapaKTEPUCTUKU CKOPOCTH HN3MCHCHHA
(6BICTpLII>'I POCT, INIABHOC TIOHMKCHHUC U

Onepuposamu NOHAMUAMU:
npouzeooHas (@QyHKyuu 6 mouke,
KacamenvHas K epaguxy @yHkyuu,
npou3800HaAs PYyHKYUU,

BbIUUCTAMD APOU3BOOHYIO
00HOUIEHA, MHO20UJIeHA,
K8aoOpamuo2o KOpHS, NPOU3BOOHYIO
CyMMmbl QYHKYULL,

BbIYUCTIAMb npou3eo0HbvlIE
eMenmapublx  QyuKyu U ux
KOMOUHAYUI, UCNONb3YS CHPABOUHBIE
mamepuanvl,

uccneooeams 6 npocmeuuux
CAyuasx @yukyuu Ha
MOHOMOHHOCMb, Haxooumo
Haubovuue u HauMeHbulue
3HAYeHUs. Gyuryu, cmpoumb
epaguxu MHO2OUNIEHOB u
npocmeuuux PAYUOHANbHBIX
Qyuryul c UCNONb306AHUEM
annapama Mamemamuyeckozo
ananusa.

B noeceonesnoii orcuznu  u  npu

usydueHuu opyeux VUeOHbIX
npeomemos:

pewams  NPUKIAOHble 3a0auu U3
ouonoauu, Qusuxu, Xumuu,

Bnangers noHaTHeM OCCKOHEYHO
yObIBaroIasi  reoMeTpuyecKas
MIPOTPECCUsl U YMETh IPUMECHSTH
€ro IPH PeIICHUH 3a/1a4;
MPUMEHSITh ISl PEIICHUS 3aJ]1ad
TEOPHIO TIPE/ICIIOB;

BJIAJICTh MTOHSATHSIMH
OECKOHEYHO OopIINE u
OCCKOHEUHO MaJIble YHCJIOBEIC
MOCNIE0BATEILHOCTH U yMETh
CpaBHUBATH OCCKOHEUYHO
OoJbIIKEe U OCSCKOHEUYHO Majble
MTOCIE0BATEILHOCTH;

BIIAJICTh MTOHSTHSIMH:
pOM3BOIHAS (YHKIIMH B TOYKE,
MPOU3BOHAS (PYHKIIHH;
BBIYUCIIATH MIPOU3BOTHBIC
AIIEMEHTAPHBIX (PYHKIHMA U UX
KOMOMHAIIHIL;

uccienoBatb  (QyHKUMH ~— Ha
MOHOTOHHOCTB M SKCTPEMYMBI;
CTpOUTh TpaduKU U TMPUMEHSTH
K PENICHHIO 3aj]a4, B TOM YHUCIIe
C IapaMeTpoMm;

BJIaJIETh TOHSITHEM KacaTellbHas
K rpadpuky (yHKIMH U YMETb
MPUMEHSTh €ro TPU PEIICHUH
3a/1ad4,

Jlocmuoicenue pe3ynbmamos
paszoena II;

€c80000HO enaodemsw
CMAHOAPMHBIM ANNAPATOM
MaAmemMamuyecko20 anauusd

ol 8bIYUCTEHUS
NPOU3BOOHBIX GyHxyuu
O0O0HOU NepemMeHHOU,
€c80000HO NpUMeHAMb
annapam

Mamemamuyeckoeo aHaIusd
0181 uccnedo8anus QyHKyul
U nocmpoenus epapurkos, 8
MoM yucie Uccie008aHus
Ha 8bINYKIOCMb,
onepupoeamv  NOHAMUEM
nepeooopasHoll  QyHKyuu
0J1s peulerus 3a0a4;
061a0embv OCHOBHBIMU
ceedeHuamMu 06 ummezpane
Hvtomona—Jleiibnuua u eco
npOCmMeuuux nPUMeHeHUsX,
onepuposamu 8
CMAHOAPMHBIX — CUMYAYUAX
nPOU3800HbIMU BbICUUUX
nOpsIOKO8;

yMemb  NPUMEHAMb — Npu
peweHuu  3a0ai  ceoucmesa




T.IL.); IKOHOMUKU U Opyeux npeomemos, | BIaJETh TIOHSATHUSIMH | HENPEPBIGHLIX DYHKYULL,
UCTONB30BaTh  TIpadUKU  pealbHBIX | C8A3AHHbLIE c uccneooganuem | epBooOpasHas byHKUUs, | ymems — npumeHamev  npu
NPOIECCOB JUISI PEIICHUS] HECIOXHBIX | XAPaKmepucmux peanvHuIX | ONpeeNICHHBIN HHTETPal; peweHuu  3a0ay  meopembl
OPUKIAJHBIX 3aJa4, B TOM YHCIE | NPOYECcos, HaxoxcoeHuem | IPUMEHATh TeopeMmy HbroTona— | Beiiepuwmpacca;
ompenenssi 1Mo rpaguKy CKOpOCTh XOJa | HaubOIbuiux u Haumenvux | JIeWOHUIIAa U ee CIENCTBHS IS | ymenb 8bINOIHAMb
nporiecca 3HAYeHUll, CKOpOCMU U YCKOPEeHUs U | PelIeHUus 3a/1a4. npUOIUdNCEHHbLE
m.n.; B nosceonesnoii ocuznu u npu | eviuucienus (memoobl
UHMEPNPemupo8ams — NOJVYEHHble | USYYeHUU  Opyeux  Y4eOHbIX | peuleHus VypasHeHull,
pesynvmamol npeomemos: BbIUUCTICHUSL ONPEOETIEeHHO20
pemarh MPUKIAIHBIE 3aa4d U3 | uHmezpana);
ouonoruu, GUINKH, XUMHH, | YMems NpUMeHIMb
SKOHOMUKH u IPYTUX | HPULOJHCEHUe NPOU3BOOHOU
NPEMETOB, CBsI3aHHbBIC clu onpeoeneHHo2o
UCCIIC/IOBAaHUEM XapaKTePUCTHK | uHmezpaia K  peueHuio
MPOIIECCOB; 3a0au ecmecmeo3HaAHUsL,
UHTEPIPETHPOBATH enaoems NOHAMUAMU
MOJTyYCHHBIC PE3YJIbTAThI emopasi npou3e00Has,
8bINYKIOCD epagpuxa
@yHrkyuu u ymemb
uccnedosams QYHKYuO Ha
8bINYKIOCHIb
Craruc | OnepupoBaTh Ha 0a30BOM  ypoBHE | Mmemo npeocmasieHue o | OnepupoBarb OCHOBHBIMHU | /JocmudiceHue pe3yibmamos
THKa ¥ | OCHOBHBIMHU OTHCATEIbHBIMU | OUCKDEMHbBIX u HenpepviéHviX | ONMUCATEIbHBIMU pasoena II;
TEOpHs | XapaKTePUCTUKAMU YHCIOBOTO HaOopa: | ciyuatinbix BeUYUHAX U | XapaKTEepUCTHKAMH YHUCIIOBOTO | UMemb NpeoCmagieHue o
BEepoAT | cpeiaHee apudmernyeckoe, MeAHMAHA, | pacnpedeseHusx, o0 He3asucumocmu | Ha0opa, TMOHSATUEM TeHepalbHas | YeHMPANbHOU  NPedenbHOl
HOCTell | HanOoJblllee U HaNMEHBIIIee 3HAUCHMS, CYUAUHBIX BETUYUH, COBOKYITHOCTb W BBIOOPDKOW W3 | meopeme;
, ornepupoBath Ha  0a30BOM  YpOBHE | umems npeocmasnenue o | Hee; umemv npeocmasieHue o0
JIOTHKA | MOHSATHSMH: 4YacTOTa W BEPOSITHOCTD | MAMEMAMU4ecKOM  OXCUOAHUU U | OTIEPUPOBATH MOHATHSIMHE: | 86100POYHOM
" COOBITHS, CIy4YalHBI BBIOOp, OMBITHI C | QUCHEPCUU CLYUAUHBIX BETUYUH, 4acToTa u BEPOSITHOCTH | Kodgpuyuenme Koppensyuu
KOMOW | paBHOBO3MO>KHBIMU DIIEMEHTAPHBIMH | UMemb npeocmasiexue 0 | coObITHSA, cymma U | U IUHelHOl pecpeccuu;
HATOPU | COOBITUAMHU; HOpMANbHOM — pacnpedeleHuyu U | IPOU3BEJCHUE  BEPOSITHOCTEH, | umems npeocmagieHue o
Ka BBIUUCIISITE BEPOSITHOCTH COOBITUH HA | npumepax HOPMAIbHO | BEIYUCIISATH BEPOSITHOCTH | CIAMUCUYECKUX
OCHOBE IT10JICYETa YUCIIa UCXOJIOB. pacnpeoeneHnbix cnyuatinbix | COOBITUN Ha OCHOBE IMOJICUETA | eunomesax U  Nposepke
B nosceonesnoul scusHu u npu u3yYeHUU | GeIUYUH, YHCIIa HCXO0B; CMamucmuyecKoll
Opyaux npeomemos: NOHUMAMb  Cymb  3aKOHA 0O1bWUX | BIaJIETh OCHOBHBIMU MOHATUSIMU | 2unome3svl, 0 CMAMUCMuKe




OLICHUBAaTh MW CpaBHHBATb B IIPOCTBIX

CIy4asiX  BEpPOSITHOCTH  COOBITHH B
peaIbHON KU3HU,
9UTaTh, COMOCTAaBJISTh, CPAaBHUBATH,

HHTEPIPETHPOBATh B IMPOCTBIX CIydasx
pealibHbIC JaHHbBIC, IMPEJACTABICHHBIC B
BHJIC TAOJINII, TUArpaMM, rpaduKoB

yucen U 8bIOOPOUHO2O — Memooa
usMepeHus 6epoSMHOCMell;

umMemsb npeocmasienue 00 YClo8HOU
8eposAmMHOCmU u 0  NoaHOU
BEPOAMHOCU, NPUMEHAMb UX 8
peweHuu 3a0ad;

uMemsb NpeOCmAsiIeHUe O BANCHBIX
YACMHBIX 8UOAX pacnpedeseHull U

NPUMEHAMb UX 8 peuleHUuuU 3a()atz;

umemso npeocmasiexue 0
KOppensayuu CHydaHblX GeiutuH, O
JIUHENIHOT pe2pecCull.

B nosceonesnoii  orcuzhu u  npu
u3yyeHuu Opyeux npeomemos:
8LIYUCTAMb unu oyeHusamy
BEPOSMHOCMU COOLIMULL 8 PeanlbHOU
HCUBHU,

8bl0Upams  nooxooawjue  Memoovl
npeocmasieHus U 00pabomu
OAHHbBIX;

yMemyb peuams HecloMHCHble 3a0au
Ha NpuMeHeHue 3aKOHA OOTbULUX
yucen 8 COYUONO2UY, CMPAXOBAHUU,
30paBoOXpaHeHul, obecneyeHuu
bezonacrnocmu HaceneHus. 8
Upe36bIYAUHBIX CUMYAYUSX

KOMOMHATOPUKM U yMEThb HX
IIPUMEHSATH [IPU PELICHUHN 3a/1a4;

UMETh  IpejacTaBieHue 00
OCHOBaX TEOPUH BEPOATHOCTEH;
UMETh IIPEJICTaBICHHAE 0
JUCKPETHBIX M HEIPEPBIBHBIX
CIIy4aiHbIX BEJIMYMHAX U
pacnpeneieHusx, 0
HE3aBHUCUMOCTH CIIy4aiHbIX
BCJIUYMH,

UMETh IIPEJICTaBICHHUE 0
MAaTEMATHUYCCKOM OXHUAAHHUHN U
JUCIIepCUun CJIy4aiiHbIX
BCJIMYMH,

UMETh IIPEJICTaBICHHUE 0
COBMCECTHBIX pacnpeaciCHuAgXx

CIIy4alHbIX BEJIMYMH;

IIOHMMATh CYTh 3aKOHa OOJIBIIINX
yucenl M BbIOOPOYHOIO MeEToja
MU3MEPEHUS BEPOSTHOCTEN;

UMETh MIPEACTABICHUE 0
HOPMaJbHOM pacCIpeleIeHud |
pUMepax HOPMAaJIbHO
pacrpeieNeHHbIX  CIyYalHBIX
BEJINYMH;

UMETh IIPE/ICTABIICHHE 0
KOppEJsALUU CIIy4alHbIX
BCJIMYHH.

B nosceonesnoii orcusnu u npu
u3yueHuu opy2ux npeomemos.

BBIYUCIIATH WM  OLICHUBATh
BEPOATHOCTH COOBITHI B
peanbHON KU3HU;

BBIOMPATH METOJIBI

noAXoAdmero NpcACTABJICHUSA U

Kpumepusi U
3HAYUMOCTMU,
umemsv npeocmagieHue o
CA3U  OMAUPUYECKUX U
meopemuyecKux
pacnpeodeneHuli,

umemsv npeocmagieHue o
KoOuposauuu, 0B80UYHOL
3anucu, 080UYHOM Oepese;
enaoems OCHOBHBIMU
NOHAMUSAMU meopuu
epagos (epag, eepuuna,
pebpo, cmenenb GepuiUHbl,
nyme 6 ecpage) u ymems
NPUMEHSIMb ux npu
peuieHuu 3a0a4,

umemsv npeoCmagieHue o
oepegbsx u ymemb
NPUMEHAMb  NPU  peuteHul
3a0ay;

ee ypogHe

énaoemo NnoHAMUEM
CB6A4A3HOCMb u ymenio
NPpUMEHANb KOMNOHEHMbl

CEA3HOCMU NpU  peudeHuu
3a0ay;

ymembs ocyujecmeansamy
nymu no pebopam, 00x00vl
pebep u sepuiun epaga;
umems npedcmasieHue 06
2UNePOBOM u
2aMUTTLINOHOBOM nymu,
umemsv npeocmagieHue o
mpyoHocmu 3a0ayu
HAX0HCOEHUsL

caMulIbmoHoea nymu,




00paboTKH JaHHBIX

enaoemo NOHAMUAMU
KOHeuHble U CYemHble
MHOJICECmBA U YyMemb Ux
NPpUMEHAMb NpU  peuleHuu
3a0ay,

yMemv NPUMEHSIMb Memoo
Mamemamuyeckou
UHOYKYUU,

yMenmb NPUMEHSMb NPUHYUN
Jupuxne  npu  pewenuu
3a0ay

Tekcto
BbBIE
3a7a4u

Pemate HeCHOXHBIE TEKCTOBBIC 3aga4uun
Pa3HbIX THIIOB;

AHAJIM3UPOBATL YCJIOBHEC 3aJjadyv, IpHU
H606X0,I[I/IMOCTI/I CTPOUTH JJIA €C
PCICHHA MAaTCMATUYCCKYIO MO/JICJIb,

MOHUMATh U UCMOJIb30BaTh AJISl PELICHUS
3a1aud MHPOPMALINIO, TPEACTABICHHYIO
B BUJIE€ TEKCTOBOI U CUMBOJIbHOM 3aIHCH,

cxeM, Tabuul, JuarpamM, Trpa@uKoB,
PHUCYHKOB;
JIECTBOBATH o aIrOpUTMY,

coJIeprKalleMycsl B YCIIOBUU 3a]1a4u;
UCTIOJIb30BATh JIOTHYECKUE PACCYKIACHHUS
MIPU PEIICHUH 33]1a4H;

paboTaTh C W30BITOYHBIMH YCIIOBUSIMH,
BbIOMpas u3 Bceil nHpopManuu, JaHHbIE,
HEOOXOIUMBIC JJTs PEIICHUS 3aa4H;
OCYIIECTBIISITh  HECIOXHBIH  mepedop
BO3MOXKHBIX pEIICHHI, BBIOWpas W3 HUX
ONTUMATFHOE o KPUTEPHUSIM,
c(hopMyITHPOBAaHHBIM B YCIIOBUU;
AHAIM3UPOBATh U UHTEPIPETHPOBATH
MOJTyYCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBUS 33J]a4i, BEIOUpATh pElIeHUs, He

Pewamv 3a0auu pazneix munos, 6
MOM uucie 3a0ayu No8bIULEeHHOU

MpyoOHOCmU,

8b1O0UPAMb  ONMUMATLHBIL  MEmoO
pewenuss  3a0aqi, paccmMampusds
PAa3IUUHbLIE MEMOObL,

CMpoums MoO0eb peuleHus 3a0ayu,
npo8ooums OdokazameJibHble
paccysicoenust;

pewams  3a0ayu, mpeobyruue
nepebopa  8apuanmos,  nNpoGepKu
yeaosull,  8blO0pa  ONMUMATLHOZO
pesyrbmama;

AHATU3UPOBAMND u

UHmMepnpemupo8ams pe3yibmamsl 6
KOHmeKcme VC08UsL 3a0auu,
8bl1OUpams peuieHus, He
npomugopedaujue KOHMeKCmy,
nepegooums Npu peuleHuu 3a0avu
ungopmayuro u3 00HoU ¢hopmuvl 8
opyayro, UCNONb3Ys npu
HeobXoouMocmu  cxemvl, mMadIUYbL,
epaghuxu, ouazpammol,

Pemats pasHble
MOBBILIEHHON TPYAHOCTH;
aHAJIM3UPOBATh YCIOBHUE 3ajauH,
BBIOMpATh ONTUMAJIBHBIA METOJ
peleHust 3a/1a4M, paccMaTpuBas
pa3IYHbIe METO/IbI;
CTPOUTH  MOJEIb
3aauu, MIPOBOANTH
JOKa3aTeJIbHbIE  PACCYKICHUS
MIPY PEIICHUN 33]1a4H;

pemiate 3agadd, Tpeodyrolme
nepedopa BapUaHTOB, MPOBEPKU
YCIIOBH, BbIOOpA
ONTUMAIFHOTO PE3YNbTaTa;
aHATN3UPOBATH u
MHTEPIPETHPOBATH MOJyUYEHHBIE
pemeHusi B KOHTEKCTE YCIOBHUS
3a/a4uM, BHIOUpATh pEIIeHUs, He
POTHBOpPEYAINE KOHTEKCTY;
NEPEeBOIUTh  NPH  pPEIICHUH
3amauu MHQOpMAIUI0 U3 OTHOU
dopmMBl  3amUCH B JPYTYIO,
UCTIONB3Ys MIPH HEOOXOIUMOCTH
CXeMbl, Ta0muipl, TrpaduKw,

3aga4uun

pemeHust

Jocmudicenue pezynbmamog
pazoena 11




IMPOTHUBOPCUAIIUE KOHTEKCTY,

pemiaTte 3aJa4d Ha pacdeT CTOUMOCTHU
IMOKYIIOK, YCJIYT, IIO€3A0K 1 T.II.;

peiaTh HECCIIOKHBIC 3a/1a4r, CBA3AHHBIC C

JIOJIEBBIM ~ y4acTHEM  BO  BIIJICHUH
bupmoit, IPEIIPUITUEM,
HEJIBI)KUMOCTBIO;

pemaTh 3aJayd Ha MPOCThIC MPOICHTHI
(cucTeMbl CKHMJIOK, KOMHCCHHM) M Ha
BBIUMCJICHHE CJIOKHBIX TMPOIEHTOB B
pa3IMYHBIX CXeMaX BKIIAJ0B, KPEIUTOB U
UTIOTEK;

pemiaTth MIPAKTUYECKHE 3a1auu,
TpeOyroue HCIIO0JIH30BaHUS
OTPUIATENIbHBIX YHCEJ: Ha ONpeAelieHUue
TEMIIEPATYPHI, Ha oTpeJiesieHue
MOJIOXKEHUST Ha BpPEeMEHHOW ocu (10
Hallel 3pbl W T1IOCNE), Ha JIBI)KECHUE
JEHEXKHBIX CPEACTB (MPHUXOA/pacxof), Ha
orpezeneHue riIyOnHbl/BBICOTHI U T.11.;
UCIIONIb30BaTh TIOHATHE MacmiTaba Jyis
HAaXOXJICHUS pAcCCTOSHUW W JUIMH Ha
KapTax, IUIaHaX MECTHOCTH, IUIaHax
MOMEIICHHUH, BBIKPOMKaX, Mpu padboTe Ha
KOMIIBIOTEpE U T.1I.

B noeceonesnoti ocuznu u npu uzyueHuu
opyeux npeomemos.

B nosceonesnoti  ocuznu  u  npu
UzyueHuu opyeux npeomemos:
pewiams npakmudeckue 3a0avu U
3a0a4u u3 Opyeux npeomemos

JTMarpaMMBbl.
B nosceonesnoii orcuznu u npu
u3yueHuu opy2ux npeomemos.
peliaTh MPaKTUIEeCKUE 3a/1a9 U
3aJ]auu U3 IPYTUX MPEIMETOB

pemaTth  HECIOXKHBbIE  MPAKTUYECKUE
3a7]a4M, BO3HUKAKOIIME B CHUTYaLMUAX
MMOBCETHEBHON KU3HHU
I'eomer | OmepupoBath Ha 0a3oBoM  ypoBHE | Onepuposamsv nouwsmusmu: mouxa, | Bnagets reoMeTpuueckuMu | Muems npedcmasienue 00
pust MOHATUSMHU: TOYKA, MPsMasi, INIOCKOCTh B | npsamas, N10CKOCMb 6 | HOHATUAMU TIPU PEIICHUU 3a4a4 | AKCUOMAMUYECKOM
IIPOCTPAHCTBE, MapajiebHOCTh U | npocmpancmee, NapaileibHOCms U | U TPOBEICHUH MaTEeMAaTHUECKUX | Memoode;
MEePIECHINKYIISIPHOCTh MPSAMBIX U | NepneHOuKyIApHOCMb  NPAMbIX U | PACCYKICHUI; énaoemo nousimuem
IUIOCKOCTEH; niockocmeii, CaMOCTOSITEIbHO ceomempuiecKue Mecma




pacno3HaBaTh OCHOBHBIE BUJIBI
MHOTOTPaHHUKOB (TIpU3Ma, MNUPaMUJA,
IPSMOYTOJIBHBIN TapaulesIenuIea, Ky0);

n300pakaTh U3y4aeMble (PUTYpBI OT PYKH
U C IPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
HHCTPYMEHTOB;

nenath (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3
PHCYHKOB TPOCTBIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHH3Y;

W3BJICKATH UH(POPMAITUIO 0
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX
¢durypax, mpeCcTaBIeHHYI0 Ha YePTEkKax
U PUCYHKaX;

npuMeHsTh Teopemy [ludaropa mpu
BBIYKCIICHUH 3JIEMEHTOB
CTEpEOMETPUIECKUX (PUTYD;

HaxOJIUTh 00BEMBI u IO AN
IIOBEPXHOCTEN IIPOCTEUIINX
MHOTOTPAaHHUKOB c pUMEHEHNUEM
dopmyu;

pacno3HaBaTb OCHOBHBIE BHUJIbBI  TEI
BpamieHus: (KOoHycC, IWIMHAP, cdepa u
map);

HaXOJIUTh 00BEMBI u IoLaau
ITOBEPXHOCTEN IIPOCTENIINX

MHOTOTPaHHHKOB ¥ TeJI BpAIICHHUS C
NpUMEHEHHEM QOpMYIL.

B nosceoneenoil acusnu u npu uzyueHuu
opyeux npeomemos.

COOTHOCUTH abCTpaKkTHBIE
TEOMETPUYECKUE TMOHATHS M (aKThl C
pEaNbHBIMU KU3HEHHBIMH OOBEKTAMU H

CUTYalHsIMU;
HUCIIOJIB30BaTh CBOWCTBA
MIPOCTPAHCTBEHHBIX reOMETPUYECKUX

npumensmv Ol peuleHus 3a0au
eeomempuueckue  @akmel,  eciu
VCIO8USL  NPUMEHEHUsT  3A0aHbl 8

s6HOUL (hopme;
pewams  3a0a4u  HA HAXONHCOEHUE

2e0MempuiecKux BeIUYUH no
06pazyam uiu aneopumman;
oenamw (6viHOCHDIC) niocKue

yepmedcu U3 PUCYHKOE OOBEMHbIX
Queyp, 6 mom uucie pucosamv U
ceepxy, CcOOKy, cmpoums CeyeHus
MHO202PAHHUKO8,

U36/1eKamb, UHMEPRPEMUPOsams U
npeobpazoevieamsv  UHGOpMaAyUIO o

2e0MeMPUUECKUX Queypax,
npeoCcmasieHHYI0 Ha Yepmedtcax,
npUMEHSIMb 2eomempuieckue
Gaxmol 0 peuwienusi 3a0ay, 8 Mom
yucne npeonoracarouwux HeCckoIbKO
Wazos peuleHus;

ONUCHIEAMb 83AUMHOE
pacnonoicenue NPAMbIX u
NIOCKOCMEl 8 NPOCMPAHCMEe;
Gopmyruposamo ceoticmea u
npusHaKu gueyp;

00KA3bI8aMb 2eomempuieckue
VMBEPIAHCOEHUSL,

e1a0emv CMaHoOapmHoll
Kraccughuxayuet
NPOCMPAHCNBEHHBIX Queyp
(nupamuowl, npuUsMbl,
napanienenuneowl),

HaAxooums 00veMbl U NAOUAOU

NnoeepxHoCcmell 2eoMempulecKux mei
¢ npumeneHuem opmyu;

GbopMynUpoBaTh  OIpEENCHUS
reOMETPUUYECKUX duryp,
BBIJIBUI'aTh TUIOTE3bl O HOBBIX
CBOMCTBAX U IpU3HaKax
reoMeTpuueckux  uryp u
000CHOBBIBATh MJI ONPOBEPTaTh
HX, 0000111aTh 1503051
KOHKPETU3UPOBATh PEe3yJbTaThl
Ha HOBBIX Kiaccax ¢uryp,
OPOBOJIUTH B HECIIOKHBIX
ciIydasix Kiaccupukanuo Guryp
10 Pa3JINYHBIM OCHOBAHUSIM;
UCCIIEI0BaTh YEPTEKH, BKIIIOYAs
KOMOMHaIMKU QUryp, U3BJIEKaTh,
MHTEPIPETHPOBATH u
peoOpa3oBbIBATH
MH(OPMaLKIO, IPEACTABICHHYIO
Ha YepTexax;

pearb 3a7jauu
T€OMETPHUECKOTO COAEPIKAHUS,
B TOM YHCJI€ B CUTYyallUsAX, KOTJa
AITOPUTM DPEUICHUsT HE CIIEAyeT
SBHO M3 YCIIOBHS, BBIMOJHATh

HEOOXOJUMBIE JJIsI  pEelICHUs
3a7a4n TOMOJTHUTEIbHBIE
MTOCTPOCHHSI, HCCIIEIOBATh
BO3MOKHOCTD MPUMEHEHUS

TeopeM U GopMyJ IS peuIeHHs
3ajay;

yMETh dbopMynrpoBaTh u
JIOKa3bIBaTb ~ T'€OMETPUYECKUE
YTBEPKIACHHUS;

BIIA/IETh HNOHATHSIMH
CTEpEOMETPUH: npu3Ma,
napajuleJienunesn,  IUpaMuja,

MoOYeK 6 NPOCMpaHcmee u
yMemyv NPUMEHsMb Uux OJs
peuteHus 3a0ay;

yMemv — NpumeHamv  Ois
peutenuss 3a0a4  CE0UCMBA
NIOCKUX U OBVCPAHHBIX
V208, MpexepaHHo2o yeid,

meopembl  KOCUHYCO8 U
CUHYCO8 O/l MPEXSPAHHO2O
yena,

énaoemo noxsamuem
NnepneHOUKyIapHoe CceyeHue
npu3Mbl u ymemb
npUMeHsmy e2o npu
peuteHuu 3a0a4;

umMems npeocmasieHue o
0601UICMEEHHOCU
NPaBUIbHBIX
MHO202PAHHUKOB,
en1aoemo NOHAMUAMU
yenmpanbHoe u
napaienbHoe
npoexmuposanue u
npUMeHsms ux npu
nocmpoeHuu ceyenuil
MHO202PAHHUKO8 MemOOOM
npoeKyuii;

umMems npeocmasieHue o

paseepmke MHO202PAHHUKA
u Kpamuauwiem nymu Ha
no8epxHoCcmu
MHO202PAHHUKA,

umemsv npeocmagieHue o
KOHUYECKUX CeYeHUsIX,
umemsv npeocmasgieHue o




buryp g peuieHuss THUIOBBIX 3a]ad
MPaKTUYECKOr0 COACPKAHMUS;
COOTHOCHUTH IUIOIA/IN TIOBEPXHOCTEH Tem

OJIMHAKOBOI (bopmbI pa3IM4HOIO
pa3Mepa;
COOTHOCHTH 00BEMBI COCYJIOB
OJTMHAaKOBOM (bopMBI Pa3IUIHOTO
pasmepa;
OLICHUBATh bopmy MPaBUIIBHOTO

MHOTOTpaHHHKA ITOCIIE CIIUJIOB, CPE30B H
T.I. (ONpEneNATh KOJUYECTBO BEPILIUH,
pebep u rpaHei MOJTYYEHHBIX
MHOTOT'PaHHHKOB)

BLIYUCTAMb PACCMOSHUA U Yelbl 8
npocmpaHncmee.

B noeceonesnoii owcuznu  u  npu
usyueHuu opyaux npeomMemos:

UCNONb308AMb ceolicmea
2e0MempuUdecKux dueyp ons
peweHuss  3a0a4y  NPaKmuiecko2o

Xapakmepa u 3a0a4 U3 Opyeux
obnacmeti 3HaHuil

TeTpasap;
UMETh  IpeAcTaBiIeHUs 00
aKCHOMax  CTEPEOMETpUU U

CJIICACTBUAX U3 HUX U YMCTB
NPUMEHITh WX TIPH PEHICHHH
3a/ad4;

YMETb CTPOUTD ceueHus
MHOT'OIPaHHUKOB C
UCIIOJIb30BAHUEM  Pa3IUYHbIX
METO/IOB, B TOM YHCJI€ U METOJa
CJIEIOB;

UMETh IIpeJICTaBICHNE 0
CKPEIIMBAIOIIUXCS TPSAMBIX B
MIPOCTPAHCTBE u yMETh

HaxXo4uTh YroJl MW pPACCTOAHUC
MCKIAY HUMU,

IMPpUMCHATDb TCOPCMBbI (6]
napajajiCjIbHOCTH IIPSAMBIX u
IUIOCKOCTEN B MMPOCTPAHCTBEC

NIPU PEUICHUH 3371a4;

yMETh MIPUMEHSATh
napaulebHOE TNPOSKTHPOBAHHE
Juis u300pakeHust puryp;

YMETh MIPUMEHSTh
NEePIEHANKYIIPHOCTH IPSIMOM U
TUTOCKOCTH TIPH PEIICHUH 33]1a4;
BJIAJIETh HOHATHSAMU
OPTOTOHAIBHOE
MPOEKTHUPOBAHNE, HAKIOHHBIE U
WX TPOCKIINN, YMETh TPUMEHSTh
TEOpeMy 0 Tpex
NEePIEHANKYIISApax Py peHIeHUN
3ajay;

BJIAJICTh TTOHATUSMH PACCTOSTHUE
MEXTY burypamu B

Kacarowuxcsi — cepax  u
KOMOUHAyuUU men 6pawjeHus:
U ymemv NpuMeHsIms ux npu
peutenuu 3a0ay;

NPUMEHAMb  NpU  peuleHuu
3a0a4 Gopmyny
paccmosuus om MmouKku 00
NIOCKOCMU

61a0embv PAa3HbIMU
cnocobamu 3a0aHus npsAMou
VpasHeHusMU U yMemb
NPUMEHAMb NpU  peuleHul
3a0ay;

NPUMEHAMb NpU  peuleHul
3a0a4 U OoKkazamenbcmee
meopem 8eKMOPHbIU Memoo
U Memoo KoopoOuHam;
umems npedcmasieHue 06
aKcuomax obvema,
NPUMEHAMb Gopmynv
00beM08  NPIAMOY20IbHOO
napanneienuneod, Npu3Mbl
u nupamudvl, mempa’opa
npu peutenuu 3a0a4;
NpUMeHsIMmb  meopemvl. 00
OMHOUeHUsX 00beM08 npu
peutenuu 3a0ay;

NpUMeHsAmMb uHmezpan Ois
8bIUUCTIEHU  00beMO8 U
nogepxHocmetl mer
8pawjenus, 8bIUUCTICHUSA
niowaou chepuueckozo
nosica u 06vema wapogozo
cnosi;

umeniob npedcmaeﬂeHue o




IIPOCTPAHCTBE, oOmuit
NEPIEHIUKYIIAP JIBYX
CKPELIMBAOIINXCA MPSAMBIX U
YMETb MNPUMEHATb UX IpU

pEILLECHNN 3a/]a4;
BJIQ/IETh IOHSTHEM YroJl MEXIY
IPSIMON M INIOCKOCTBIO U YMETh
IPUMEHSTh €ro NpU PELICHUU
3ajad4;

BJIQJIETh HOHSTUSIMU
JBYTPaHHBIA YrOJl, YroJl MEXIY
IJIOCKOCTSIMU,
NEPIEHIUKYIIAPHBIE TUIOCKOCTH
U YMEThb MPUMEHATh HUX MpH
pEILIECHNN 3a/]a4;

BJIQJIETh TOHATUAMU TIpU3Ma,
napajuleJienunel 1 IPUMEHATH
CBOMCTBA Iapajuieenuneaa npu
pEILIECHNN 3a/]a4;
BJIQ/IETh
MIPSAMOYTOJIBHBIN
napajuleJienunes] U HPUMEHATbH
€ro MpHU PELICHUH 3a/1ay;
BJIa/IETh NOHATUAMU HHUpPaMUJA,
BUJbl  NHUpPaMHJZ,  DIIEMEHTHI
MPaBWJIbHON MUPAMUJIBI U YMETh
IPUMEHATh HX IIPU PEUICHUU
3ajady;

UMETh IIPEJICTaBICHNE 0
TeopeMe Ouiepa, MpPaBHIbHBIX
MHOT'OTpaHHHKAX;

BJIQ/IETh TOHSITHEM ILJIOLIAAN
MIOBEPXHOCTEH MHOTOTPAHHHUKOB
U yMeTh NPUMEHATH €ro mpu
pEIIECHUN 33/]a4;

IIOHATUEM

OBUIICEHUAX 8
npocmpancmee:

NAPANIeNIbHOM — NepeHoce,
CUMMEmMPUU OMHOCUMEILHO
NIOCKOCMU, — YEHMPATbHOU
cummempuu, nosopome
OMHOCUMENbHO npsMoll,
BUHMOBOU cummempuu,

yMemb NPUMEHAMb UX Npu
peuwieHuu 3a0a4;

umemsv npeoCmagieHue o
nIowaou - OpMo2OHAILHOU
npoexyuu,

umemsv npeocmagieHue o
mpexepanHom u
MHO202DAHHOM — yene U
NPUMEHSIMb ceolicmea
NIOCKUX Venoe

MHO202PAHHO20  Yend npu
peuieHuu 3a0a4;
umemsv npeoCmagieHusi o
npeobpazosanuu  noooodus,
comomemuu U ymemb
NPUMEHAMb ux npu
peutenuu 3a0ay;
yMemb pewams 3a0a4u Ha
nI0CKOCmu memooamu
cmepeomempui;
ymemb npUMeHsAmb
Gdopmynel  0bvemos  npu
peutenuu 3a0ay




BIQJIETh  MOHATHSIMH  Teja
BpamieHus (IWIMHIP, KOHYC,
map u cdepa), UX CEUCHUSA U
YMETh MPUMEHITh WX IPHU
pEIlIeHUH 3a]1aY;

BIIQJICTh MOHSITHSIMH
KacaTelbHbIe psiMble u
MJIOCKOCTH M yMETh TMPHUMEHSTH
U3 [IPU pElICHUH 33]1aY;

UMETh MIPEICTABICHUS 0
BIIUCAHHBIX M OMNHMCAHHBIX
chepax U yMeTb MPUMEHATh HUX
IIPU PEIICHUH 33]1aY;

BJIQJICTh  TOHATHUSMU  O0BEM,
00BEeMBbl MHOTOTPAaHHHUKOB, T
BpAIllCHUS U MPUMCHSTHh UX TIPH
pEIlIeHUH 3a]1aY;

UMETh MIPEJICTaBIICHHE 0
pa3BepTKe IWIMHJIpA U KOHYCa,
IO IN MTOBEPXHOCTH
HWIMHIpAa ¥ KOHYCa, YyMETh
NPUMEHSTh WX TPU PEHICHUH
3ajady;

UMETh MIPEJICTaBICHHE 0
wiomanu cheppl U yMeTh
MPUMEHSTh €ro TIPU PEIICHUH
3ajady;

yMeTh  pemaTth 3aJadd  Ha
KOMOHMHAIIMM MHOTOTPAHHHUKOB
U TeJT BPAIllCHUS;

UMETh Mpe/ICTaBICHNE 0
mogo0MW B TPOCTPAHCTBE U
yMeTh  pemaTh 3aJadyd  Ha
OTHOUIEHHUE 00BbeMOB u
rIonaien MMOBEPXHOCTEN




MoA00HBIX (Uryp.

B nosceonesnoii orcuznu u npu
u3yueHuu opy2ux npeomemos.
COCTaBJIATh C HCIOJIb30BAHUEM
CBOWCTB T€OMETPHUECKUX (PHUTYD
MaTEeMaTHYECKUe MOMACIH JUIs
peleHus 3a1a4 MPaKTUIECKOTO
XapakTepa u 3a/1a4 U3 CMEKHBIX
JVCIIATUTHH, UCCIIEIOBATh
MOJTyYCHHBIC MOJIeTTH u
UHTEPIPETHUPOBATH PE3YJIbTAT

Bektop | OmepupoBate Ha  06a30BoM  ypoBHe | Onepuposamuo nousmusmu | BianeTs TOHITHSIME BEKTOPHI U | JJocmudicenue pe3yibmamos
Bl U | IOHSATHEM JCKapTOBBI KOOPIAMHATHI 0eKapmosul KOOpPOUHAambl 6 | UX KOOPJIUHATHI; paszoena II;
KOOPJU | IPOCTPAHCTRE; npocmpancmee,  8eKmop, MOOYIb | YMETh  BBITIOJNHATH  ONEPAIUU | HAXOOUMb 0bvem
HaAThl B | HAXOJUTh KOOPJWHATHI BEPIIUH Ky0a W | 6eKmopda, paseHCcmeo  8eKmopos, | HaJl BEKTOPaMH, napanienenuneod u
MPOCTpP | MPSMOYTOJIBHOTO MapalIe/IeuIea KOOPOUHAMbl 8eKMOpA, Y201 Medicoy | HCIONb30BaTh CKaJSIpHOE | mempasopa, 3A0AHHbIX
AHCTBE BEKMOpPamu, cKansipnoe | IPOM3BEACHUE BEKTOPOB IIPH | KOOPOUHAMAMU ce0UX
npousgeedenue 8eKMOpos, | PEIICHUY 3a71a4; BEPULUH,
KOJLIUHEapHble 6eKMopbl, MPUMEHSITh ypaBHEHUE | 3a0asamb npAMYIo 8
HAX00umsv  paccmosinue  medvnucdy | MIOCKOCTH, bopmyny | npocmpancmae;
08YMsl MOYKAMU, CYMMY 8€KMOPO8 U | PACCTOSTHUSL MEXIY TOYKAMH, | HAXO0UMb PACCMOSAHUE Om
npouszgedeHue 6eKmopa Ha uucio, | ypaBHEHHE c(hephl IPU PEIICHUU | MOYKU 00 NIOCKOCMU 6
Veon mexncoy 8eKmopamu, cKaispHoe | 3a1ad; cucmeme KOOPOUHAM;
npouseedetue, packnaovieams | IPUMEHATh BEKTOPBI W METOJl | HAXOOUMb paccmositue
8eKMOp NO 08YM HEKOJIUHeAPHbIM | KOOPIUHAT B TMPOCTPAHCTBE TIPH | MeHCOY CKPeUUBAOUUMUCS
seKmopam, pEIIeHNH 33129 NPSAMbIMU,  3A0AHHLIMU 8
3a0a6amsv NIOCKOCHb YPAGHEHUEM 8 cucmeme KOOpOuHam
0eKapmosoll cucmeme KOOpOUHam,
peuiams npocmetiwiue  3a0ayu
86e0eHUeM BeKMOPHO20 ba3uca
Hctop | OmmceiBaTh OTAENbHBIE BbIAawomuecs | [lpeocmasnams 6xnad evidarowuxcs | IMeTh mpelcTaBiIeHne o0 BKIAIe | Jocmudicenue pe3yibmamos
us pe3yNmbTaThl, TOJYYCHHBIE B  XOJIE | MAMEMAMUKoO8 6 passumue | BBITAIONUXCS MaTeMaTUKOB B | pazodena I1
MaTeMa | pa3BUTHUS MaTEMAaTHKHU KaK HAyKH; MamemMamuxu U UHbIX HAYYHLIX | PA3BUTHE HAYKH;
THKH 3HATh TIPUMEPBI MaTeMaTU4YECKuX | obnacmell, MOHWMATh POJIb MaTEMAaTHKH B

OTKpLITI/II‘/’I U HUX aBTOPOB B CBA3U C

norumams  pojib  mMamemamuku 6

Pa3BUTHUU Poccuu




OTEYECTBEHHON U BCEMUPHOUN UCTOPUEH;
MOHUMATh POJIb MAaTeMaTUKU B Pa3BUTUU
Poccun

paseumuu Poccuu

MeTton
BI
MaremMa
THKU

[IpuMeHATh U3BECTHBIE METOABI IpHU
pEUIEHUH CTaHJAPTHBIX MaTEMAaTUYECKUX
3aj1adq;

3aMeyYaTh Hu XapaKTepU30BaTh
MaTeMaTUYeCcKHe 3aKOHOMEPHOCTH B
OKpY>KaloIlIeH 1eMCTBUTEIILHOCTH;
NPUBOAUTH TPUMEPHl MaTEMaTUYECKHUX
3aKOHOMEpPHOCTE B MpHUpPOJIC, B TOM
YUCJIE XapaKTEePU3YIOIIUX KpacoTy H
COBEPILEHCTBO OKPYXKAIOIIEr0 MHpa U
IIPOU3BEJICHNN NCKYCCTBA

Hcnonvzoeams ocHOBHBIE MemOObl

Jokazamenvcmed, nposoounv
00KA3amenbCcmeo U BblNOJIHAMb
onposepoicenue;

NPUMEHAMb  OCHOBHble — Memoobl
peuteHuss MamemMamu4eckux 3a0ay;
Ha OCHOge MamemamuyecKkux
3aKOHOMEPHOCmell 8 npupooe
Xapaxkmepuzoeams Kpacomy  u

COBEPULEHCTNBO OKPYIHCAIOUe20 MUpa
U nPou38e0eHUll UCKYCCmeda,
npUMEHSIMb npocmetiuiue
npocpammHble cpedcmea u
INEKMPOHHO-KOMMYHUKAYUOHHBLE
cucmemul npu peweHuu
Mamemamuyeckux 3a0au

Hcnonp3oBaTh OCHOBHBIC
METOIBI JI0Ka3aTeJIbCTBA,
HpOBOI[I/ITB JOKA3aTCJIbCTBO H
BBITIOJIHSITH OIPOBEPIKCHHUE;

HpI/IMeHHTB OCHOBHBIC MCTOIbI

pelieHus MaTeMaTHYECKUX
3ajauy;

HA OCHOBE MaTeMaTUYEeCKUX
3aKOHOMEpPHOCTE B MPHUPOJE
XapakTepu3oBaTh Kpacory U
COBEpUICHCTBO  OKPY>KAIOILEro
Mupa u MIPOU3BEICHUN
HCKYCCTBa;

MPUMEHSITh mpocTeifime
nporpaMMHbBIE  CpeIcTBa U
AIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CHUCTEMBI

NPU PEIICHUU MaTEeMaTUYCCKHX
3a/1ad4;

MTOJIB30BATHCS MIPUKJIATHBIMA
porpaMmMaMHi M IMporpaMMamu
CHMBOJIBHBIX BBIYMCIEHUN IS
HCCIIEIOBAHUSA MAaTEMaTHYECKUX
00BHEKTOB

Jlocmuoicenue pe3ynbmamos
paszoena II;

npUMeHAmb
MamemamuyecKue 3Hanus K
uccneo0o8anuI0
OKpyJHcaoue2o mupa
(mooenuposanue
Quzuueckux npoyeccos,

3a0a4u IKOHOMUKU)




4. Cogepxanme yueOHOro nmpeamera
Yray0aéHHbI YPOBEHD

JJIeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

[TonsiTue MHOXecTBa. XapaKTEPUCTUUECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBa, MYyCTOE, KOHEUYHOE, OCCKOHEYHOE MHOKECTBA.
CnocoObl  3amaHusi MHOXecTB. [loamHokecTBO. OTHOIIEHUS NPUHAMICKHOCTH, BKIIOUEHMs, paBeHcTBa. Onepanuu Haja
MHO>KECTBAMU, UX WJUTFOCTPALIMH C IIOMOLIbIO KpyroB Diliiepa. Cuémuvle u Hecuémuule MHOMCECMEa.

HUctuHHBIE W JI0OKHBIE BbICKA3bIBaHUS (YTBEPKICHMS), OMNEpalid HaJ BbICKa3blBaHUSIMH. KBaHTOpPHI CYIIECTBOBAHUS U
BCEOOIIHOCTHU. A1eebpa 8viCcKaA3bI8AHULL.

3akoHsbl JIOTUKU. OcHogHble oeuyeckue npasuia. Pemenne JIOrnuecKrx 3a7ad ¢ UCIOJb30BAHUEM KPYTOB Jilepa.

YMmozakmouenusi. OOOCHOBaHME U J0Ka3aTelbCTBO B MarteMatuke. OrmpeneneHusa. Teopembl. Buoder odokazamenbcme.
Mamemamuueckas unoykyus. YTBEpKIEHUSA: 00paTHOE JAHHOMY, NPOMUBONONIOHCHOE, 0OpamHoe npomueononoxciomy. Ilpu3Hak u
CBOMCTBO, HEOOXOIUMBIE U JIOCTATOYHBIE YCIOBHSI.

Yuciaa v BbIpaKeHUA

MHoO»XecTBa HATypajbHBIX, LEIbIX, PAlMOHAIbHBIX, ACHCTBUTEIBHBIX 4HUCENI. MHOXKECTBO KOMIUIEKCHBIX 4Mcen. JleHcTBHS ¢
KOMITJIEKCHBIMUA  4yHuciiamMu. KoMmruiekcHO compspk€HHbIE 4Yucia. Moayiab W apryMeHT 4ucia. 1pueonomempuueckas ¢opma
KOMNJIEKCHO20 YUCIA.

Pannannas mepa yrna. TpuroHoMerpuueckas OKpy>KHOCTb. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC Yuciaa. TpUroHOMETPUUECKHE
dbopMysbl TpUBEACHUS U CIOXKEHUSA, (QOpPMyNbl JBOWHOTO M TOJOBUHHOTO Yyrima. I[IpeoOpazoBaHne CymMMBbl W Pa3HOCTU
TPUTOHOMETPHUUECKUX (DYHKIUNA B MIPOU3BEICHUE U OOpaTHbIE TPeoOpa3oBaHus.

Crenenb ¢ NEMCTBUTENBHBIM TOKa3zareneM, cBoiicTBa crenenu. Yucno e. Jlorapudm, cpoiictBa jorapudma. JlecITUUHBIA U
HaTypaJbHBIN JIorapuMBbl.

ToxxnecTBEHHbIE TPEOOPA30BAHUS TPUTOHOMETPUUYECKUX, JTOTAPUPMUUECKUX, CTENEHHBIX U UPPALIMOHAIIBHBIX BBIPAKEHUH.

Metoa MaTeMaTH4eCKON WHTYKIIUH.

OcHosnas meopema apugpmemuxu. Ocmamru u cpaenenus. Aneopumm Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas
meopema Pepma. Cucmemsl cuucieHus, omauunsvle om oecamuyHnvlx. Qynxkyus Jinepa, YUcio u cymma oeiumenetl HamypaibHO20
yycaa.

OcHnognas meopema anzedpul. Ilpusooumvle u Henpusooumvie MHo2ouiensvl. Cummempuueckue MHo2ounensl. Llenouucniennvie u
YeN03HAYHbIE MHO20YUJICHDL.

YpaBHeHUS U HEPABEHCTBA



VYpaBHeHue, ABISIONICECS CIEACTBUEM JPYroro ypaBHEHUS; YpPaBHEHHs, PAaBHOCHIIbHBIE Ha MHOXKECTBE, PaBHOCUJIBHBIC
npeoOpa3oBaHus YpaBHEHUH.

Tpuronomerpuyeckue, mokaszareibHble, JorapuhMUYECKre W HUppalMOHaIbHbIC YPABHEHUS] U HEPAaBEHCTBA. TUIBbI YpaBHEHUH.
Pemienune ypaBHeHUN 1 HEPABEHCTB.

Meron uHTEpBaioB Ui pPelIeHHus] HepaBeHCTB. ['paduueckrie METObI pellieHNs YPaBHEHUI U HEpaBeHCTB. PellieHne ypaBHEHHI
Y HEPABEHCTB, COACPKAIINX MTEPEMEHHYIO MO/ 3HAKOM MOJIYJISI.

CucremMpl TPUTOHOMETPHUYCCKHX, I[TOKA3aTENBbHBIX, JIOTApU(PMHUYECKUX ©  HPPAMUOHAIBHBIX  ypaBHCHHH. CHCTEMBI
TPUTOHOMETPHUUECKHUX, TTOKA3aTEIbHBIX, JIOTapUPMUUECKUX U UPPAYUOHATbHBIX HEPABEHCTB.

VYpaBHeHUs1, CUCTEMBI YpaBHEHU ¢ TapameTpaMu. Hepasencmea ¢ napamempamu.

Pewenue ypasnenuii cmenenu eviuie emopoti cneyuaibhvix 6uoos. Popmyavt Buema. Teopema be3y. /[uogpanmossl ypagrenus.
Pewenue ypasnenuii 6 komniekcnvix uuciax.

Hepasencmea o cpeonux. Hepasencmeso beprynu.

DOyHKUNHA

OyHKIMsg M e€ CBOMCTBA; HYJIUM (PYHKIUHU, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOonblliee u HauMeHbIIEe
3HaueHus ¢pyHkuuu. [lepuoanueckas GyHkuus u e€ HauMeHbIui nepuoi. YETHple U Heu€THBIC GYHKIMU. DYyHKYUU «OPOOHASA YaCmb
yucnay y = {X} u «yenas wacmo uucna» y = [X].

B3aumuo obpatubie dynkuuu. ['paguku B3auMHO 00paTHbIX QyHKIUNA. TpuronoMerpudyeckrue PyHKIIMN YUCIOBOTO apryMeHTa Y
= COS X,y =sin X,y =1tg X, y = ctg x. CBoiicTBa U TpapyKi TPUTOHOMETPHUCCKUX (PyHKIMiI. OOpaTHBIE TPUTOHOMETPUUECKUE
GyHKIIUA, WX TJIaBHBIC 3HAUCHUS, CBOMCTBA U TpadUKH.

CrenenHasi, mokazaTenbHasi, JJorapudmudeckas GyHKIHUH, UX CBOMCTBA U TpadUKH.

[TpeobpazoBanus rpadukoB PyHKIMM: CABUT, YMHOKEHUE HA YUCJIO, CHMMETPHUSI OTHOCUTEIHLHO KOOPAMHATHBIX OCEW U Hauaja
KOOpJAUHAT.

JJIeMEHTbl MATEMATHYECKOI0 aHAJIN3a

beckoHeuHo Manibie W OE€CKOHEYHO OOJIBIIME YMCIIOBBIC TMOCIEA0BAaTebHOCTH. [Ipenen 4uclioBOM MOCIeI0BaTEIbHOCTH.
beckoneuHno yObIBaroias reoMmeTpuiecKasi Iporpeccus.

[lonstue mpenena ¢yHkuuu B Touke. [lomamue npedena ¢ynkyuu 6 beckoneunocmu. Acumnmomsl epaghuxa QyHKyuu.
HenpepsiBaocTs hyukumu. Ceoticmea HenpepuvleHulx (yHkyuil. Teopema Betiepuwmpacca ons Henpepvi8hvix h)yHKyUil.



Huddepenumpyemocts dynkuuu. [IpousBoanas ynkiuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomeTrpudeckuil u
(bU3UYECKUIT CMBICT MPOU3BOAHOWU. [lpumenenue npouszeoonoti 6 gusuxe. IlponsBojmHbIe 37eMeHTapHbIX GyHKIUA. [IpaBuna
nuddepeHupoBaHus.

Bmopas npouzeoonas, eé ceomempuyeckuil u pusuyecKuil CMulCi.

Touku skcTpeMyma (MakcuMyma U MUHUMYyMa). MccnenoBanue 351eMeHTapHbIX (YHKIUNA HAa TOYKU SKCTPEeMyMa, HauOoJblIee U
HauMEHbIIIee 3HAUYCHHS C IMOMOIIBI0 MPOU3BOAHON. [locmpoenue epagukos @yHkyuii ¢ nomowwblo npouzoonvix. Illpumenenue
NPOU3B0OHOU NPU peuleHUU NPUKIAOHBIX 3a0ay HA MAKCUMYM U MUHUMYM.

ITepBooOpaznas. Heonpenenéunniit unterpai. IlepBooOpasHbie 3neMeHTapHbIX (yHKIUN. [[nomans KpuBOJIMHEHHON Tpamneuu.
®opmyna Herorona-JleitOnuima. OnpenenéHupiii nHTErpasi. Beruncienue miomanei miockux Quryp u o6wémos men epawjenus ¢
NOMOWbIO UHMe2pad.

Jluggepenyuanvrvle ypasnenus nepsozo u 6mopo2o nopsoxa.

KomOunaTropuka, BEepOsITHOCTb M CTATHCTHKA, JIOTUKA U Teopus rpagos

[IpaBuno mnpousBeaeHuss B komouHatopuke. Coenunenust 6e3 noBropeHuil. Couetanuss U ux cBoiictBa. bunom HproToHa.
CoeouneHus ¢ no8mopeHusIMu.

BepostHocTh coObITHA. CymMMa BEpOSATHOCTEH HECOBMECTHBIX COOBITHM. IIpoTHBOMOIOXKHBIE COOBITHS. Y CIIOBHAS BEPOSTHOCTD.
HeszaBucumeie coobiTus. IIpon3BeneHne BepossTHOCTEH HE3aBUCUMBIX coObITHI. Dopmyna beprymmu. dopMyna moJIHONW BEPOSITHOCTH.
®opmyna baiteca.

Beposamnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposimHocmel.

JIuCKpeTHbIE CITydailHble BEIWYMHBI M HUX pacnpeaencHus. CoBMeECTHbIE pacnpenencHus. PacnpeneneHne cyMMbl U
MPOU3BEICHUSI HE3aBUCHUMBIX CIIyYalHBIX BEJIMYMH. MaremMaThuuecKoe OXUJAaHUE U JUCIEPCHUS CIyYallHOM BEJIMYUHBI.
MareMaTtndeckoe OKHAaHue U TUCIIEPCUS] CYMMBI CITYYalHBIX BEJIMYHH.

bunapnas ciywalinas BenuuuHa, pacnpenesnenue bepuymim. ['eomerpuueckoe pacrpenesnenne. buHoMuanbHOE pacnpeaeacHue u
€ro CBOMCTBA.

HenpepriBHble cityyalinblie BennunHbl. [InotHOCTE BeposiTHOCcTH. DyHKIMSA pacnpeneneHus. PaBHOMepHOe pacnpencineHue.

Hopmansnoe pacnipenenenne. @ynkuus Jlammaca. [lapamerpsl HopmanbHOro pacnpeneneHus. [IpuMepsl CiaydalHbIX BEJIWYWH,
MOAYMHEHHBIX HOPMAJILHOMY 3aKOHY (MOTPENTHOCTh UBMEPEHUM, POCT YEIOBEKA).

3axon Oonbuwux uucen. Buvibopounwviii memoo usmepenusi eeposmuocmeti. Ponv 3axona Oonvwiux uducen 8 Hayke, npupooe u
obuecmae.



Koppensuust 1Byx ciydaitHbix BennuuH. [loHsTre 0 ko3P duiimenTe Koppesiui.

Cmamucmuueckas eunomeza. Cmamucmuyueckue kpumepuu. Cmamucmudeckas 3uadumocms. 1lposepka npocmeuiuiux sunomes.

OcHosHble nousamus meopuu epagos.

I'eomeTpus

[loBTOopenue. Pemienue 3amay ¢ HUCMOIb30BAHUEM CBOMCTB (PUIyp Ha IJIOCKOCTH. 3aJadyd Ha JIOKa3aTeIbCTBO M MOCTPOEHUE
KOHTpOpUMEpoB. Mcrmonp30BaHWe B 3ajadax MPOCTEUMIIMX JIOTUYECKHUX IpaBwi. PemieHne 3amad ¢ HCIOIB30BAHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOIICHHH B TMPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYroJbHUKaMU. Pemienue 3amad c
UCIIOJB30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. PelieHue 3amay Ha M3MEPEHUsT Ha IJIOCKOCTU, BBIYUCICHUS [JIMH U
wiomane. Pewenue 3adau ¢ nomowpto éekmopos u koopournam. Harnsgnas crepeomerpusi: GUrypsl U Ux u3o0paxkeHus (KyoO,
nMpaMujia, pu3ma).

OCHOBHBIE IOHSTHS TEOMETPUU B MPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX. [lonamue 06 akcuomamuieckom
memode.

IToctpoenne ceyeHH MHOTOTPAHHUKOB MeTonoM  cienoB. LleHTpanmbHoe mnpoektupoBanue. Iloctpoenue ceueHnit
MHOTOTPaHHUKOB METOJIOM NpoeKiuil. Teopema Menenas ona mempasopa.

CkpenBaronecs OpsiMble B MPOCTPAHCTBE. YTOJ MEXKIYy HHUMHU. TeopeMbl O MapajuleIbHOCTH MPSAMBIX U IUIOCKOCTEH B
npoctpancTse. [lapamiensHoe mpoekTrpoBanue u n3odpaxenue puryp. I eomempuueckue mecma mouex 8 RPOCMpPancmee.

[leprieHAUKYISIPHOCTh MPSIMOl U MIOCKOCTH. OpTOroHaIbHOE MpoeKTHpoBaHue. HakiioHHble M mpoekuuu. Teopema o Tpex
nepneHauKynapax. Paccrosuus mexny durypamu B npocTpaHcTBe. OOImMA MEPNEHIUKYISP JABYX CKPEHIMBAIOIIUXCS MPSMBIX.
Memoowvl Haxoocoenus paccmosHULL MexHcOy CKPewUsaoWUMUCsL NPAMbIMU.

Yrnel B mpoctpaHcTBe. lleprneHnMKysipHbIE IUIOCKOCTH. 1pexepanubid u MHo2ocpaHHbiu yeavl. (Ceoucmea NAOCKUX y2nos
MHO202paHH020 yaaa. Ceolcmea NI0CKUX U 08yePaHHbIX Y2ll08 MpexepanHo2o yenda. Teopembl KOCUHYCO8 U CUHYCO8 OJisl MPexepaHHO20
yena.

Buaesl MHOrorpanHukoB. lIpaBuiibHbIE MHOTOTpaHHMKHU. Pazgepmxu muozoepanHuxka. Kpamuauwiue nymu Ha noeepxnocmu
MHozozpannuka. Teopema Dunepa. [{goticmeenHocms NPaBUIbHBIX MHO202PAHHUKOB.

[Tpusma. [Mapannenenunen. CpoiicTBa napauienenumnena. [IpsmoyronsHelil napamienenunes. HakinoHnHbele npusmel. [1niowaos
0pmo2oHanbHoU npoexkyuu. IlepneHouxynsproe ceuerue npusmbi.



[Mupamuga. Bunel nupamuz. DaeMeHThl TpaBuiIbHOM nupamuabl. [lupaMuasl ¢ paBHOHAKJIOHEHHBIMU PEOpaMu U TPaHIMH, UX
OCHOBHBIE CBOMCTBA. Buowl mempa’opos. OpmoyeHmpudeckuti mempad’op, KapPKACHbIL mempal’op, PAGHOSPAHHbIL Mempadsop.
Lpsamoyeonvroiii mempas’op. Meouarnvt u bumeouansvt mempasopa. /locmpausarue mempa’opa 00 napaiieienuneod.

Tena BpaiieHus: IWIMHIAP, KOHYC, map U cepa. CeyeHus nuianHapa, KoHyca u mapa. IllapoBoit cermeHT, mapoBoil CiOM,
1apoBOM CEKTOp (KOHYC). Y ceueHHas mupamMua U yCeYeHHBI KOHYC.

KacarenpHble mpsiMble U MIOCKOCTU. Brimcanueie u onucanubie cdepwl. Kacarowuecs cghepvli. Kombunayuu men epaujenus.
Dnemenmul chepuyeckou eeomempuu. Konuueckue ceuenus.

[Inomanu moBepXHOCTEH MHOTOTPAHHHUKOB. Pazgéepmra yununopa u xowyca. Ilnomanb MOBEPXHOCTH IWIMHApPA U KOHYCA.
[Tnomans chepsl. [lnowaos cghepuueckoco nosca. Obvem wapoeo2o ciosi.

[Tousatue oObema. OObeMBbl MHOTOTpaHHMKOB. OOBEeMBbl TeN BpalleHUus. Axcuomvl o06vema. Bvieod gopmynr ob6wvemos
NPAMOY201bH020 Nnapaieienuneoda, npusmvl u nupamuovl. DPopmynvt 051 HaAxoxHcOeHus obvema memparopa. Teopemvl 006
omuowenusx 0o6vemos. Ilpunodxcenuss unmezpana K 8bIMUCIEHUIO 00bEMO8 U NOBEPXHOCEl Mell 8PAULeHUSL.

KomMOunHanuy MHOTOTpaHHUKOB U TEJ BpaIllEHUS.

[Togobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB M IUIOMIAACH MOBEPXHOCTEN MOAOOHBIX (Guryp. IIpeobpasosanue nodobus,
eomomemus. Pewenue 3a0au Ha niockocmu ¢ UCnonb308aHueM cmepeomMempuieckux Memooos.

euodicenus 6 npocmpancmee: nApanlebHblll NEePeHOC, CUMMEMPUs. OMHOCUMENbHO HAOCKOCMU, YEHMPAIbHAS CUMMempUs.,
HOBOPOM OMHOCUMENILHO NPAMOLI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops!l 1 koopauHaThl. CyMMa BEKTOPOB, YMHOKEHHUE BEKTOpA HA YHCIIO. YTOJI MEXKIy BekTopamu. CKaasipHOE IMPOU3BEICHNE.

VYpasaenne miaockoctu. DopMmyna paccTosHUS MEXAy TOYKaMu. YpaBHeHUE chepbl. Popmynra paccmosHus om mouKku 00
naockocmu. Cnocobvl 3a0anusi nPAMOU YPaGHEeHUAMU.

Pewenue 3a0au u dokazamenvbcmeo meopem ¢ NOMOWBIO BeKMOPOB U MEMOOOM KOOPOUHAM. DlieMenmbl 2eoMempul Macc.



5. TemaTtnueckoe INIAHUPOBAHHME C YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA 0OCBOCHHE KaKI0#i TeMbI

Paznen Tembl Koanuec | XapakTepucTHKa OCHOBHBIX BH/IOB 1eSITeIbHOCTH YUeHUKA | OCHOBHBI
nmporpamMmm TBO (Ha ypoBHe yUeOHBIX JeilcTBHIi) e
bl 4acoB HamnpasJje
HHA
BOCIIHTAT
eJIbHOM
HAesiTebH
0CTH
Anreopa u | [loBTopenne 5
Ha4YaJa Pemenue panyioHaabHbIX YpaBHEHUN (JIMHEWHBIX, 1 1,4
MaTeMaTH | IpoOHO — JTMHCHHBIX U KBAJIPATHHIX )
YecKoro | PemieHue pannoHaabHBIX HEPABESHCTB (JIMHEHHBIX, 2 2,3
aHA/IM3a | IpOOHO — JIMHEWHBIX U KBAJPATHBIX) METOAOM
WHTEPBAJIOB
Pemienue 3aga4d Ha IPOIICHTEI. 1 1,4
Pemenue 3a1ay Ha COCTaBIIEHUE YPABHEHUH. 1 25
JlelicTBUTEIBLHBIE YU CJIA 14 Haxomuth cymmy  OeckOHEUHO  yOBIBAalOIIeH  TIeOMETPHUYECKON
Ilerble M palMOHATbHbIE YHCIa. [IpH3HAKH 3 nporpeccuu. IlepeBoauTh OGECKOHEYHYIO MEPHOAMYECKYIO Ipo0b B 3,6
JETHMOCTH. OOBIKHOBEHHYIO JIPOOB.
L Rp— 1 [puBOAUTH TpUMEpEI (naBath ompenerneHne) apuPMETHICCKUX KOPHEH 25
HaTypaJbHOM CTEIICHU.
beckoneuHo yObIBaoLas reoMeTpreckas 1 [MosiCHATH Ha MPUMEpPaX IOHSTHE CTENCHHU C JIFOOBIM JEHCTBUTEIBHBIM 3,7
IPOTpeECCHst PHMEP
HoKa3areseM.
ApH(METHICCKUI KOPEHb HATYPATbHON CTCIICHH 3 [MpuMeHsITh TpaBWia JACHCTBHHA C pajMKalaMH, BBIPAXKCHUSIMH CO 2,5
Crenenb ¢ palMOHAILHBIM M JIE€ACTBUTEILHBIM 5 CTETNICHSIMH C PAllMOHAJIBHBIM IMOKa3aTesieM (F00bIM JeWCTBUTENbHBIM 3,4
MOKa3aTeJsIMU HoKa3aresieM) MPH BBIYMCICHUSIX U TPEe0OPa30BaHUIX BBIPAKEHHUI.
Kontponbnas padota Ne 1 «JleiicTBuTEIHBIE 1 Jloka3bIBaTh TOXKICCTBA, COACPIKAIINE KOPSHb HATYypPaJbHON CTEIIEHU U 1,7

qucia»

CTENEHH C JIIOOBIM  JEWCTBUTEIHLHBIM
pas3In4HbIEe CIIOCOOBI.

[IpumeHsTH yMEHUs TpeoOpa3OBBIBATh BBIPAKEHHS M JIOKa3bIBaTh
TOXJCCTBA IIPpU PCUICHUN 3a/1a4 MMOBBIINIEHHOMN CIO0KHOCTHU

ImoKasarcjieM, IMPUMCHIA




Tpuronomerpuyeckue GopmyJibl 25 [TepeBomuTh rpaxycHyI0 Mepy B paauaHHyro u oOpatHo. HaxoauTh Ha
PaﬂHaHHaﬂ Mepa yrna 1 OKPYKHOCTHU IIOJIOXKCHHUC TOYKH, COOTBCTCTByIOH_[eﬁ JaHHOMY 1,4
IToBOPOT TOYKH BOKPYI Hayajga KOOPAUHAT 2 ACUCTBUTCIPHOMY GHCIY. 2,3
OnpeiefienHe CHHYCA, KOCHHYCA ¥ TAHTCHCA yIIa 2 HaxoauTh 3HaKy 3HaUCHUI CUHYCa, KOCHHYCA, TAHTCHCA YHCIIA. 14
3 > 1 BBISBIATH 3aBUCHMOCTD MEXKIY CHHYCOM, KOCHHYCOM, TaHTCHCOM 2’ 5
HaKM CHHYCd, KOCHHYC4 1 TAHICHCA OJHOTO M TOr0 ke Yyrma. [IpuMeHATh IaHHBIC 3aBUCHMOCTH JUIS 2 :
3aBUCUMOCTb MEXKy CHHYCOM, KOCUHYCOM M 2 J0Ka3aTeNbCcTBA  TOXKAECTBA, B  YAaCTHOCTH HA  ONPEACIEHHBIX D
TaHT'€HCOM OJTHOT'O M TOT'O XK€ yria MHOKECTBAX.
TpUroHOMETPUYECKHUE TOXKIECTBA 2 [IpuMeHsATh TpH TPeoOpa3OBaHHUAX W BBIYHCICHUSIX (DOPMYJIBI CBSI3H 3,6
CHHYC, KOCUHYC ¥ TAHT€HC YTJIOB 0. U -0 1 TPUTOHOMETPHUYECKUX (QYHKIUI YIIoB 00 U -0, (HOPMYJIBI CIOKCHUS, 2,5
DOpMYyIIBI CIOKEHHS 3 (OpMyJIbI TBOMHBIX U TIOJIOBUHHBIX YTIIOB, OPMYIIBI 3,7
CuHyC, KOCHHYC, TAHICHC ABOHHOTO yIia 2 NpUBEICHUS, (POPMYJIIBI CyMMBI H Pa3HOCTH CHHYCOB, CyMMBI M Pa3HOCTH 25
CHHYyC, KOCUHYC, TAHT€HC ITOJIOBUHHOTO yIJia 2 KOCHHYCOB, IPOU3BEACHHS CHHYCOB M KOCHHYCOB. 34
Jloka3bIBaTh TOXK/IECTBA, IPUMEHSISI Pa3IMuHbIC METObI, HCIONb3Ys BCE
DopMyIbl IPUBEICHUS 2 {3yMCHHBIE (BOPMYITHI 1,7
Cymma 1 pasHoCTh cuiycos. CyMMa i pasHOCTE 3 [IpumeHsTE Bce W3yYeHHBIE CBOIcTBA W (OpMyNBI TPH pEIICHHN 1.4
KOCHHYCOB MPUKIAIHBIX 33724 ¥ 337124 MOBBIIICHHON CIOXKHOCTH
[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX 1 2,3
dbopmy K mpeoOpa30BaHUIO BEIPAKEHUM
Kontponsnas padora Ne 2 «Tpuronomerpuueckue 1 1,4
(bopMyIbD»
Tpuronomerpuyeckne GyHKIun 17 [To rpadukaM QyHKIMI ONMUCHIBATH HX CBOMCTBA (MOHOTOHHOCTD,
O6macTb OIpENEIIEHUS U MHOXXECTBO 3HAYCHUUN 2 OTpaHUYCHHOCTD, qéTHOCTB, He‘léTHOCTB, HepI/IOHI/IqHOCTL). 4'5
TPHTOHOMETPHYECKHX (YHKLMA. [TpuBoauTH MpUMEpbl QPYHKIHUI (3aaHHBIX C HOMOILIBIO bopMyIbl HITH
UeTHOCTD, HEYETHOCTD, IEPHONTHOCTS 5 rpapuka), oONamalOMIMX  3aJaHHBIMH  CBOHCTBaMH  (Hampumep, 36
T I/IFOHOM,G HICCKIX :1) - OTPaHMYEHHOCTH). Pa3bsICHATH CMBICIT IEPEYHCIIEHHBIX CBOWCTB. '
Cp = P — YHKI 3 W3obpaxare  rpaduKd  CIOXKHBIX ~ (QYHKOMA € TTOMOIIBIO 55
BOI:ICTBa byrximn y = C_OS X ¥ ee rpaguk rpadonocTpouTeNei, ONMCHIBATh UX CBONCTBA. d
CeoiicTBa QyHKIMH y = SIN X ¥ ee rpapuk 3 Pemare mpocreiiimye TpUrOHOMETPUYECKHE HEPABEHCTBA, HCIIONB3Ys 3,7
CgoiicTBa ¢pyHkIMid y = tg X, y = ctg X u ux 3 rpaguk QYHKIHH. 2,5
rpaduku Pacro3naBath rpaduKku TPUTOHOMETPUYECKHX (YHKIHMHA, rpaduku
O6paTHLIC TPUTOHOMETPHYCCKHUEC (bYHK]_H/H/I 2 06paTHBIX TPUTOHOMCTPUUICCKUX (bYHKHHﬁ. HpI/IMeHS{TL U JTOKa3bIBATb 3,4
[Ipeo6pazoBanus rpapuKOB TPUTOHOMETPHYECKHX 1 CBOMCTBA OOPATHBIX TPHUIOHOMETPHYCCKHUX (YHKIIHHA. } 1,7
byHKIHi Crtpouts rpadukn 3JIEMEHTAPHBIX (byHKIHH, HCIIONb3YsI
KouTponbHas pabota Ne 3 « TPHrOHOMETPHHEECKHE 1 rpadonoCTPOUTENH, U3yyaTh CBOWCTBA AJIEMEHTAPHBIX (YHKIMHA 1O WX 27
B rpadukam, (GOpMyIaHpOBaTh THIOTE3bl O KOJMYECTBE KOpHEH '




G yHKITII

YpaBHEHUH, COAEpIKAIIMX 3JCMEHTapHbIE (DYHKIUU, U TPOBEPATH HX.
Bremonasate npeoOpa3oBaHusi TpadUKOB DIEMEHTAPHBIX  (YHKITHIA:
napaieNnbHbI TepeHoC, pacTsDKeHHe (CKaTve) BAOJNb OCH OpJMHAT.
[IpuMeHATh HOpyrue 3JIEMEHTApHBIC CIIOCOOBI TOCTPOCHHS TPaUKOB.
YMeTh IPUMEHSITh Pa3IMyHbIE METOJIBI JIOKA3aTeIbCTB UCTHHHOCTH

TpuroHomerpuyeckne ypaBHeHUs! 18 YMeTh HaXOANUTHh apKCHHYC, APKKOCHHYC, apKTaHTCHC JIeHCTBUTEILHOTO
(HepaBeHCTBA) qucia.
Onpezenenne apkCUHYCa, apKKOCHHYCa, 3 [IpuMmeHsaTh CcBOWMCTBA apKCUHYCA, ApKKOCHHYCa, apKTaHIEHCA HHCIa. 3,4
APKTAHIeHCA NefiCTBUTENLHOTO THCia [TpumeHsTH HOPMYIBI ST HAXOXKICHHUST KOPHEH YpaBHEHUWH COS X = a,
Sin X = @, tg x = @. YMeTp periaTb TPUTOHOMETPHUYECKHE yYpPABHECHHS:
YpaBHeHME COSX=a 3 -au p ™ p yp 1,7
8 JMHEHHBIC OTHOCHUTENHHO CHHYCA, KOCHHYycCa, TaHTeHca yria (4ucia),
YpaBHeHKe sinx=a 3 CBOJISIIIMECS K KBaJpaTHBIM W JIPYTUM ajreOpamdeckuM YpaBHEHHSIM 14
YpaBHeHUMe tgX=a 2 mocjae  3aMEHbl  HEU3BECTHOrO,  CBOMALIMECH K  IPOCTENIINM 2,3
Pemenue TPUTOHOMETPUUECKUX 7 TPUTOHOMETPHUYCCKHUM YPABHCHUAM IOCIIC PA3JIOKCHNA HA MHOXKUTECIIN. 1,4
ypaBHEHHi Pemrate opHOpomHBle (NEpBOM W BTOPOH CTEMEHH) YpaBHEHHUS
TIpHMepBI peren s npocTeHTHX 3 OTI;OCI;TGJ‘ILHO CHHYCa 1 KOCHHYCa, a TaK)Ke CBOJISIINECS K OHOPOIHBIM 38
BHECHUSIM.
TPUTOHOMETPUUYECKUX HEPABEHCTB. P
v 600 - 1 Hcnonb30BaTh METO/ BCIOMOTaTENBHOTO YIIIA. 15
POK ODOOMICHIS 1 CHCTCMATH3AINI SHAHIH IIpuMeHsATE METOX IPENBAPUTENBHON OLICHKHM JIEBOM M IPAaBOM ydacTen |—
KontponsHas pabora Ne 4 «TpuroHomerpudeckue 1 ypaBHEHHs. YMETb HPUMEHSTH HECKOJBKO METOJOB IPU PEIICHUH 3,6
YpaBHCHUS ypaBHEHHs. Pemiath HECJIOXHBIE CHCTEMbl TPUTOHOMETPHUYECKUX
ypaBHEHUI. PemaTte TPUrOHOMETPUUYECKHE HEPABEHCTBA C IIOMOLIBIO
€IMHUYHON OKPY>KHOCTH.
[lpumeHsTH BCce H3y4YCHHBIE CBOMCTBA W CHOCOOBI  PEIICHHS
p Y4 p
TPUTOHOMETPUYCCKUX YPaBHEHHH M HEPABCHCTB TMPH  PEIICHUH
NPUKJIAIHBIX 331249 ¥ 33124 HOBBIIIEHHOH CIIOKHOCTH
Crenennas pyHkuus 17 [To rpadukam creneHHBIX (YHKOHMHA (B 3aBUCHMOCTH OT TIOKa3aTels
CreneHHas pyHKIHS, €e CBOICTBA M rpadHK. 3 CTEIEHU) OIMCHIBATh WX CBOWCTBAa (MOHOTOHHOCTH, OTPAaHUYCHHOCTH, 3,4
Bsaumuo o0partHbie GyHKIMHI 2 éeTHOCTB’ HEe4ETHOCTB). 5 1,7
TPOUTH CXEMAaTUYECKH IpaduK CTENEHHON (YHKIUH B 3aBUCUMOCTH OT
PaBHOCHIIBHBIE YPABHEHMS M HEPABEHCTBA. 4 P pad ymx . 14
T 4 NPUHAJISKHOCTH TOKa3aTessl CTENeHW (B aHAIMTUYECKOW 3aIucu 53
PPAMOHATLHBIC yPABHCHNA. paccMaTpuBaeMoii ()yHKIIMH) K OJTHOMY U3 paCCMaTPUBAEMBIX YHACIOBBIX d
UppanyoHanbHble HEPABEHCTBA 2 MHOXECTB (IIPH TIOKa3aTeNsX, MPUHAICKAIMX MHOXKECTBY IEINBIX 14
VYpok 0060011IEHNs ¥ CHCTEMATH3ALUH 3HAHUI 1 YHCeN, TPU JIIOOBIX IEHCTBUTENBHBIX MOKA3aTeNAX) U MEPEeUNuCIiTh e€ 3,8
KonTposbHhas padora Ne 5 1 CBOMCTBA. 4,5

«CrenenHas QyHKIUSI»

OnpenensTs, SBIsSETCS U QYHKIU 00paTUMOH.




Crtpoutb rpaduk CIOKHOH QYHKIMH, APOOHO-pAlMOHATIBHON (QyHKIHMN
3JIEMEHTAaPHBIMU METOIaMH.

[IpuBomuTh HpUMEPHl CTENEHHBIX (YHKUUH (3aJaHHBIX C ITOMOILBIO
¢dopmynel  win  rpaduka), oO0JaNaAONIMX 3aJaHHBIMH CBOHCTBaMH
(HampuMep, OTpPaHWYEHHOCTH). Pa3bsCHATH CMBICT TEPEUNUCICHHBIX
CBOWCTB. AHaIU3UPOBaTh MOBeIeHNE (PYHKIMH HA PAa3IMYHBIX yd9acTKax
o0acTi ompeneneHusi, CpaBHIUBATh CKOPOCTH BO3pacTaHus (yObIBaHUS)
¢ynkuuii. QopMynupoBaTh ONpeaeTeHNs IEPEUNCICHHBIX CBOHCTB.
Pacrio3HaBaTh paBHOCHIBHBIE TpeoOpa3oBaHMs, MpeoOpa3oBaHUS,
NPUBOIIINE K YPaBHECHHUIO-CIICACTBHIO.

Pemate mpocreiitine uppalroHadbHBIC ypaBHEHUS, UppaldOHAIbHBIC
HEpaBEHCTBA M UX CUCTEMBI. Pacro3HaBaTh rpaduku ¥ CTpOUTH rpaduku
CTETNIeHHBIX (DVYHKIIHA, UCTIONB3YS TpadOrOCTPOUTENH,

U3y4yaTb CBOWCTBA (DYHKIUH 1O UX rpaduKam.

DopMynMpOBaTh THUIIOTE3bl O KOJHWYECTBE KOPHEH YpaBHEHHUH,
COICpXKALIMX CTENEHHble (QYHKIUM, W MPOBEPATh HX. DBBINOIHATH
mpeoOpazoBaHusl TpaUKOB CTEMEHHBIX (YHKIWN: TapaielbHbIH
MEPEeHOC, pacTsHKeHue (cxkarthe) BIOJIb OCH OpIWHAT (TIOCTpOCHHE
rpadvKOB ¢ MOAYJISIMH, IOCTpOEHHUE rpaduka 0OpaTHON QYHKIINN).
[IpuMeHsTh CBOMCTBA CTENIEHHON (DYHKIMU NPHU PEIICHUN NPHUKIATHBIX
3aja4 ¥ 3aJ]]a4 MOBBIIMIEHHON CIIOXKHOCTH

Iloka3aTenbHast pyHKIUSA

IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduK.

IToka3arenbHble ypaBHEHUs

ITokazaTenbHbIE HCPAaBCHCTBA

CucreMbl NOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB

Ypoxk 006001IeHNS ¥ CHCTeMaTH3allui 3HAaHUH

KonTtponbsHas padora Ne 6
«IlokazarenpHast QyHKIHS»

[ PN T SIENIT IR S

IMlo rpadukam moOKa3aTeNLHOW (QYHKIMH ONUCHIBATH €€ CBOMCTBa
(MOHOTOHHOCTbB, OTPaHHYEHHOCTB ).

[IpuBoIMTH MpUMEPHI NOKA3aTEIbHONW (PYHKIMH (3a1aHHOM € IOMOLIBIO
dopmynel  win rpaduka), oOJamaroIIed 3aJaHHBIMH  CBOHCTBAMH
(HampuMep, OTpaHMYEHHOCTH). Pa3bsCHATH CMBICT NEpPEUNCIIEHHBIX
CBOMCTB.

AHaTM3UPOBATH MOBEJIeHHE QYHKIUA Ha Pa3IHYHBIX Y9acTKaX 00JIacTh
OTpeJieNieHus, CpaBHUBATh CKOPOCTH  Bo3pacTaHusi  (yObIBaHUS)
¢byHKUM.

DopMyIHpPOBaTh ONPEAECICHUSI IEPEUUCIICHHBIX CBOWCTB.

Pemrate mpocrteiinmvie mMmoka3aTeNbHbIE ypaBHEHUS, HEPaBEHCTBA W WX
CUCTEMBI.

Pemate mokasarenbHble ypaBHEHHMS METOJAMH  DPa3JIOKEHHS Ha
MHOKHTENH, CIOCOOOM 3aMEHbl HEM3BECTHOTO, C HCIOJIb30BaHHEM
CBOWCTB (YHKLHMH, pellaTh ypaBHEHHs, CBOAALIMECS K KBaJpPaTHBIM,

3,6

2,5

3,7

2,5

3,4

1,7




UppanroOHaIbHBIM.
PemaThs noka3zaTenbHbIe yPaBHEHUS, IPUMEHSS PA3IUUHbIC METOIBI.
Pacrio3naBath Tpadmkd W CTPOHUTH TpauK IMMOKA3aTEIbHON (YHKITHH,
UCTIONB3Ysl TpadonoCTpOUTENH, U3y4aTh CBOWCTBA (YHKIMH TIO
rpadukam.

@opMyIHpOBaTh THUIOTE3bl O KOJWYECTBE KOpPHEW YpaBHEHHUU,
coJiepKalIuX MoKa3aTeIbHYI0 (PYHKIHIO, U TPOBEPATH HX.

BemmonusaTe  mpeobOpasoBaHus rpaduKa MOKa3zaTeIbHOM (QyHKIMH:
napajieNabHblil MepeHoc, pacTsbKeHHe (C)KaThe) BIOJIb OCH OpIUHAT
(moctpoenne rpauKOB ¢ MOAYISIMH, ITOCTpOCHHE Tpaduka oOpaTHOU
GyHKIUN).

[IpumeHaATs cBOiiCTBa mMOKa3aTenbHOW (YHKIUM TPU  PEIICHUH
NPUKJIAIHBIX 33Ja4 U 33734 MOBBIIIEHHON CI0XHOCTU

Jlorapudmuueckas GpyHkuus

Jlorapugmsl

CaoticTBa orapuMoB

JlecaTHUHBIE U HATYpAJIbHBIE JOTaPH(MBI.

Jlorapugmuueckas pyHKIUS, €e CBONCTBA U
rpaduxk.

NINININ

Jlorapugmuueckue ypaBHEHHUsI

Jlorapudmuueckue HepaBeHCTBA

Ypoxk 006001IeHNS ¥ CHCTEeMaTH3allui 3HAaHU N

Konrtponsnas padora Ne 7
«Jlorapudpmuueckas GpyHKIHD»

BN NN I

BeimonusaTe  mpocTeiimue  TpeoOpazoBaHUS  JIOTapUMHUUSCKUX
BBIPQKCHHUI C HCIOJb30BAaHUEM CBOWCTB JIOTApU(PMOB, C IOMOIIBIO
(dhopMy1 epexoza.

Ilo rpaduky norapubmudeckoil (GyHKINU OMHMCHIBATH €€ CBOICTBA
(MOHOTOHHOCTB, OTPAaHUYEHHOCTH ).

[MpuBomuTh mTpuUMepsl JorapudmMuueckoir QyHKIMH (3aJaHHOW C
nmoMomipio  GopMynsl  WiK Trpaduka), oOJamaromeidl 3aJaHHBIMH
CBOWCTBaMH  (HampuMep, OrpaHWYEHHOCTH). Pa3bsiCHATH  CMBICI
MEePEYUCIIEHHBIX CBOMCTB.

AHanm3upoBarh NoBeAeHNE QYHKLIUI Ha Pa3MUHBIX ydacTKax o0nacTu
ONpeNieNIeHNs, CpaBHUBATh CKOPOCTH  BoO3pacTaHusi  (yObIBaHUS)
GbyHKIUH.

DopMyITUPOBATh OIIPEEICHNUS IEPEUUCIICHHBIX CBOICTB.

Pemates npocreiimue norapupMuUecKiue ypaBHEHHs], JJOrapuQpMUIecKue
HEpaBeHCTBA M HMX CUCTeMBbL. Pemars norapudMuyeckue ypaBHEHUS
Pa3INYHBIMUA METOJIAMH.

PacrniozHaBath rpayKu ¥ CTPOUTH IpaduK JIorapupMUIEcKon QYHKIIH,
MCIOJIB3YS.  TPadOIOCTPOUTENM, H3y4aTh CBOMCTBA (YHKIHMH IO
rpapukam, QopMyaHpoBaTh THIIOTE3bI O KOJMYECTBE KOpHEU
YpaBHEHUH, cOAEpKaIluX JOorapuMUUEcKylo (pyHKIHIO, U MPOBEPSTH
uX. BeimonusaTe nmpeoOpazoBanus rpaduka JorapupMuiaeckoit GpyHkomu:
MapajuleTIbHBINA TIEPeHoC, pacTsoKeHHe (C)kaThe) BIOJIb OCH OpAWHAT
(moctpoeHue rpapuKoB ¢ MOIYJSIMH, HOCTpoeHHe rpaduka oOpaTHON

2,3

14

4,5

3,6

2,5

3,7

2,5




(GyHKUIUN).
[Ipumensars cBoiicTBa mnorapummuyeckoid (YHKIUM TPH pPEHICHUH
MIPHUKJIATHBIX 32/1a4 U 33]]a9 OBBIIIIEHHOH CI0KHOCTH

I'eometrpu
|

HexoTophblie cBeIeHUsI U3 MJIAHUMETPUH 11 DopmMynupoBaTh U JOKa3bIBATH TEOPEMBI 00 YTJIe MEXy KacaTelbHOM 1

VTIIBI M OTPE3KH, CBSI3AHHBIE C OKPYKHOCTBIO 4 XOpAOii, 00 0Tpe3kax NMepeceKaroluXcst Xopll, O KBaJpare KacaTeIbHOM; 3,6
BBIBOIUTH  (DOPMYJNIBI Ui BBIYHMCIICHHS YIVIOB MEXKIy JBYMS
HepEeCEKArONIMMUCS XOPAaMH, MEXKIy ABYMs CEKYIHMH, IPOBEIEHHBIMU
U3 OJHOW TOYKM; (HOPMYIMpPOBATH M JIOKA3bIBATH YTBEPXKACHUS O
CcBOiCTBaX u HpU3HAKaX BIIMCAHHOTO u OIIHCAaHHOTO
YeTBIPEXYTOJIBHUKOB; pEIlaTh 33Ja4d C HCIIOJIB30BaHHEM H3yYCHHBIX
TeopeM U popmy

Pemenue TpeyroabHIUKOB 3 BeBogute  QopMysbl, BBIpaKarollpe MeIuaHy U OHCCEKTPHUCY 25
TPEyroJIbHUKa dYepe3 €ro CTOPOHbI, a TaKkKe pas3iIuyHble (HOpMyIIbl
TUTOIIAI TPEYTONIbHUKA; (HhOPMYIUPOBATh M JOKA3bIBATh YTBEPKIACHHS
00 OKpYXHOCTH M TpsMOi OMiepa; pemiath 3a4adyd, HCIOIb3Ys
BBIBEJICHHBIEC (POPMYJIBI

YerbipéxyroapHuku. ITnomane 2 3,7

ITonobue. [lpusznaku nmogobus 2 2,5

BBenenue 3 [epeuncnars OCHOBHBIE (GUrYyphl B TPOCTPAaHCTBE (TOYKA, WpsAMasd, 3,4

[Tpenmer crepeoMeTprn. AKCHOMBI CTEPEOMETPUH 1 TIOCKOCTE), (HOPMYyIHpOBaTh TPH aKCHOMBI 00 HX B3aHMHOM 1,7
pACIIONIOKEHUH M WIUIIOCTPUPOBATH 3T AKCHOMBI ITIPUMEPAMH M3
OKpYy’KaroIeil 00CTaHOBKH

HekoTopsie ciencTBus U3 akcCuoM 2 @®opmynupoBaTh M JOKa3bIBaTh TEOPEMY O ILIOCKOCTH, MPOXOASIICH 14
gyepe3 NPsAMYI0 U He JIeXKAallyl0 Ha Hel TOUKy, M TeOpeMy O IUIOCKOCTH,
HpOXoAsIIeil yepes ABe MepeceKaomuecs npsivple

IMapaieIbHOCTH NPSIMBIX H IIOCKOCTEH 16 DopmynupoBaTh ONpeeNiCHNe MapajbIeIbHBIX MPSIMBIX B IPOCTPAHCTBE, 2,3

TlapannenbHOCTh TPSIMBIX, TIPSIMOl M IIIOCKOCTH 4 (GopMyaHpoOBaTE W JOKa3bIBaTh TEOPEMbl O MAPAUICIBHBIX MPSMBIX; 1.4

O6B${CH${TB, Kaku€ BO3MOXHBI CJIy4anl B3aMMHOI'O0 pPacCIiOJIOXKCHUA
HpHMOfI U IIJIOCKOCTH B IIPOCTPAHCTBEC, U IPUBOJUTH WIJIFOCTPUPYIOIIUC
IMPUMCPBI U3 0pr>1<a}ome171 06CTaHOBKI/I; (l)OpMy.]'II/IPOBaTL OIIPpCACIICHUC
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NMapajuIeIbHBIX TPSIMON U IJIOCKOCTH, (DOPMYJIUPOBATH U JIOKA3HIBAThH
YTBEPXKACHUS O TApPAIIENIFHOCTA MPSIMONW M IUIOCKOCTH (CBOWCTBA W
MpHU3HAK); pemarh 3aJadd Ha BBIYUCIEHHE M JIOKa3aTelIbCTBO,
CBSI3aHHBIC C B3aUMHBIM PACIIOJIOKCHUEM NPSAMBIX U IIOCKOCTEH

B3aumHoe pacmonoxeHne NpsiMbIX B IPOCTPAHCTBE.
VYron Mexay AByMs npsiMbiMu. KoHTposibHAs
pabota Nel

OOBACHSTH, KaKie BO3MOXKHBI CIy4ad B3aUMHOTO PACIONOKEHUs IBYX
IpSIMBIX B IPOCTPAHCTBE, W NPUBOJUTH HIIIIOCTPUPYIOIIVE NPUMEDHL;
¢dbopmynupoBartb OIIpeNieTICHHE CKPEIIUBAOLINXCS MPSIMBIX,
¢dopMynupoBaTh M JOKa3blBaTh TEOPEMY, BBIPAKAIOUIYI0 MpPU3HAK
CKpEIIMBAOIUXCA TNPSMBIX, U TEOPEMY O IUIOCKOCTH, MPOXOIAIIECH
yepe3 OAHY W3 CKPEIIMBAIOIUXCA MPSAMBIX M MapauIeIbHONW ApPYyrou
MPSAMOIi; OOBACHATH, KaKHe /IBa Jlyya Ha3bIBalOTCS COHAIPABICHHBIMHU,
(opMynHpoBaTh U OKA3bIBATh TEOpEMY 00 yIiiax ¢ COHanpaBiCHHBIMU
CTOpOHaMH;  OOBSICHATb,  YTO  HA3bIBAETCS  YIJIOM  MEXIY
MEPECEKAOIUMUCS TPSIMBIMH U YIJIOM MEXIY CKPellMBaIOUIIMHCS
NpsIMBIMHU; pellaTh 3aJauyd Ha BBIYMCICHHE U JI0Ka3aTelbCTBO,
CBA3aHHBIE CO B3aHUMHBIM DACIOJIOKEHUEM JABYX NPAMBIX H YIJIOM
MEXy HUMH

3,6

[TapannenpbHOCTh MIIOCKOCTER

DopMyIHpOBATH OIIPEJEIICHUE HapaJlyIebHbIX IIJIOCKOCTEM,
($hopMyJIUPOBaTh W JOKa3bIBATh YTBEPKJICHUSA O MPU3HAKE M CBOMCTBAX
napajvieNbHbIX IUIOCKOCTEH, HCHOJB30BaTh 3THU YTBEPXKICHUA TpU
pelIeHnH 3a7a4

2,5

Terpasap u napasuienenuen

OOBsCHATh, Kakas ¢urypa Ha3pIBaeTCs TETPAdJApOM U  Kakas
napaJuleNIeIIMIe oM, TOKa3bIBaTh Ha YepTekKaxX U MOJEISIX UX DIICMEHTHI,
n300pakaTb 3TH (UTypel Ha pPHCYHKaX, WUIIOCTPHPOBATh C UX
MOMOIIBIO Pa3IMYHbIE CIy4ad B3aWMHOTO PACHOJIOKEHUS NPSMBIX U
TUIOCKOCTEH B MPOCTpaHCTBE; (OPMYJIMpOBaTh M JOKa3bIBaTh
YTBEpXKICHHUS O CBOMCTBaX Mapajulelenunesa; OOBICHATh, 4YTO
Ha3bIBaeTCsS CEYEHHEM TeTpadapa (mapajulesienunesa), pemaTsb 3a1aun
Ha NOCTPOCHME CEUCHHH TETpayipa U Mapaulesielune;a Ha YepTeKe

3,7

KonTponbHas pabota Ne2

2,5

IlepnieHAUKYJISPHOCTHh NPAMBIX H IIJIOCKOCTEH

17

HCpHCHI{I/IKyJISIpHOCTI/I HpHMOﬁ " IJIOCKOCTH

DopMynMpOBaTh  OINpPEACIICHUE  NEPNEHIUKYISPHBIX  IPSMBIX B
npocTpancTBe;  (OpMyIMpOBaTb M JOKa3blBaThb  JIEMMY O
MEPNEeHIUKYIIPHOCTH ABYX MapajuICIbHBIX NPSAMBIX K TPEThEU MPSMOI;
dopMynupoBaTh  ONpEJCICHUE MPSIMOW, MEpHEeHAUKYISIPHOH K
IJIOCKOCTH, ¥ IPUBOJIUTH WIIIIIOCTPHUPYIOLINE IPUMEPBI U3 OKpYIKaroLIei

1,4
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00CTaHOBKY; (OPMYJIMPOBATh M JIOKA3bIBaTh TEOPEMBI (MPAMYIO H
o0paTHYI0) O CBS3M MEXAy MapaJbIelbHOCTBI0O TIPSIMBIX H X
MEPIICHINKYIISPHOCTHIO K IIIOCKOCTH, TEOPEMY, BRIPAKAIOIIYIO MPU3HAK
MEPNEeHIUKYIIPHOCTH TMpsIMOM M IJIOCKOCTH, H  TEOpEMY O
CYLIECTBOBAHUM M €IMHCTBEHHOCTH MpPSAMOW, NpOXondliel uepes
JMAHHYI0 TOYKY M TEPHEHIWKYISIPHOW K MAaHHOW IUIOCKOCTH; pPemaTh
3aJaud  HAa  BBIYMCIEHME M  JI0Ka3aTelIbCTBO, CBA3aHHBIE C
MEePIEHANKYISIPHOCTHIO TPSIMOU U TUIOCKOCTH

IlepnieHAUKYIIAp U HAKIIOHHBIE. YTOJI MEXKIY
IIPSIMOM U INIOCKOCTBIO

OOBACHATD, YTO TAKOE MEPIECHAUKYISP U HAKJIOHHAS K IUIOCKOCTH, YTO
Ha3bIBAETCS MPOEKLMEH HAKIOHHOW, YTO HAa3bIBACTCA PACCTOSIHUEM: OT
TOYKH [0 TJIOCKOCTH, MEXKIY MapaljeIbHbIMU IIJIOCKOCTSMH, MEXIY
napajuleIbHBIMU TPSAMOM M TUIOCKOCTBIO, MEXIY CKPEIMBaIOLUIUMUCS
OpsAMbIMU;  (GOPMYNIHpOBaTh M JOKa3blBaTb TeopeMy O Tpéx
MEPIEHIUKYISApaX U MPUMEHSTD €€ MIPH PEelIeHUH 3a1a4; O0bSCHSITD, YTO
TaKOE€ OPTOTOHAJbHAs TPOEKUHUS TOUKU ((QUTYphl) HA IUIOCKOCTH, H
JIOKa3blBaTh, YTO NPOEKUHEH MNOpAMOM HA  IUIOCKOCTb, HE
NEPICHIUKYISIPHYIO K 3TOH MPSIMOM, SIBISICTCA MpsiMast; OOBSICHATD, YTO
Ha3bIBACTCS YIJIOM MEXAY MPSIMOM M IUIOCKOCTBIO U KaKUM CBOWCTBOM
OH 005a/1aeT; OOBACHATH, YTO TAKOE IIEHTPaIbHAS MPOCKIHS TOYKU
(durypsr) Ha MIOCKOCTH

2,3

JByrpanHsii yrou. [lepneHauKyasspHOCTb
IJIOCKOCTEN

OOBsCHSTH, Kakasi QUrypa Ha3bIBaeTCsl JIByTPaHHBIM YTJIOM M KaK OH
M3MepsieTcs; JOKa3bIBaTh, YTO BCE JIMHEIHHBIE YIJIBI JABYT'PAHHOI'O yIia
paBHBI  ApPYr Opyry; OOBSICHATB, YTO Takoe YIrol  MEeXIy
MEPECEKAIOMUMHUCS TUIOCKOCTSAMHU M B KaKHX MpeJesaX OH U3MEHSETCS;
¢dbopMynupoBarthb OIIPEIEIICHHE B3aMMHO MEePIIEHANKYIISIPHBIX
TUIOCKOCTEH, (OPMYNIHMPOBaTh W JOKA3bIBaTh TEOpEMY O TIpH3HAKE
NEPIEHIUKYISIPHOCTH  JIBYX  IUIOCKOCTEH;  OOBACHATH,  Kakou
napajjeNenuriel Ha3bIBaeTCsl NPSIMOYTOIbHBIM, (QOPMYIUPOBATH U
JIOKa3bIBaTh YTBEPXKICHHSI O €0 CBOMCTBAX; OOBSCHATH, Kakas (Gpurypa
Ha3bIBaETCSI MHOTOIPaHHBIM (B YaCTHOCTH, TPEXTPAaHHBIM) YIJIOM U Kak
Ha3bIBAIOTCSl €r0 3JEMEHTHI, KaKOW MHOTOTPAHHBIM yroJl Ha3bIBaeTcs
BBIMYKIIBIM; (hOPMYJTIMPOBATh M JIOKA3bIBATh yTBEPXKIEHHE O TOM, UYTO
KOKABIA IJIOCKMM Yrojl TPEXIPAaHHOIO YIJIa MEHBIIE CYMMBI JIBYX
JIPYTHX IUIOCKUX YIJIOB, U TEOPEMY O CYMME IIJIOCKHX YIJIOB BBIIYKJIOTO
MHOT'OI'PaHHOTI'O yTJjla; PeIaTh 33/1a4d Ha BBIYMCICHUE U OKA3aTEIbCTBO
C WCIIOJIb30BAHMEM TEOpPEM O MEPNEeHINKYISPHOCTH TPAMBIX W

1,4
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TUIOCKOCTEMH, a TakKe 3a7a4 Ha TIOCTPOCHUE CCUCHHUHN MPSIMOYTOJIEHOTO
napajuiesienuIieia Ha YepTexe.

Hcnonmp30BaTh KOMIBIOTEPHBIE TIPOTPAMMBI MPH HW3YYEHUH BOIIPOCOB,
CBSI3aHHBIX CO B3aUMHBIM PACIIOJIOKEHUEM MPSAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE

2,8

OOBsCHATH, Kakas (uUrypa Ha3bIBaeTCS MHOTOTPAaHHUKOM M Kak
Ha3bIBAlOTCSl €r0 JJIEMEHTBI, KakOil MHOTOTPaHHHK HAa3bIBACTCS
BBIMTYKJIBIM, TIPUBOJUTH IPUMEPHI MHOTOTPaHHUKOB; OOBSCHSTD,

YTO TaKoe TEOMETPHUYECKOe Teno; (HOpMYJIHpOBaTh W JOKa3bIBATh
TeopeMy Diinepa Ui BBIMYKIBIX MHOTOTPAaHHUKOB; OOBSICHATH, KaKOi
MHOTOTPaHHUK Ha3bIBACTCS MPHU3MOM M KaK Ha3bIBAOTCS €€ 3IIEMEHTHI,
Kakasi Tpu3Ma Ha3bIBAa€TCA MPAMOW, HAKIOHHOW, NPaBUIIbHOM,
n300pakaTb TNpPHU3Mbl Ha PHUCYHKE, OOBACHSITH, 4YTO HAa3bIBACTCA
TUIOMIA/IBI0 TTONTHOM (OOKOBOI) MOBEPXHOCTH TPHU3MBI, M JIOKA3HIBAThH
TeopeMy O IUIoman OOKOBOH MOBEPXHOCTH MPSIMOM MPU3MBbI; BBIBOIUTD
¢dopMyny TUIOMANM OPTOrOHANBHONH NPOEKIHWHW MHOTOYTOJBHUKA U
JIOKa3bIBaTh MIPOCTPAHCTBEHHYIO TeopeMy Iludaropa; pemars 3agaun Ha
BBIYHCJICHUEC U JOKa3aTCIbCTBO, CBA3aHHBIC C HpHSMOﬁ

2,5

OOBSCHITh, Kakoil MHOTOTPaHHHK HAa3bIBacTCS MUPAMUION M Kak
Ha3bIBAlOTCSl €€ DJIEMEHTHI, YTO HAa3bIBACTCS IUIOIAABI0 IOJHOU
(OoxOBOI) TIOBEPXHOCTH MHUPAMUIBL, OOBSICHATH, Kakas NHpamMuia
Ha3bIBa€TCs IMPaBWIbHOW, 1OKa3blBaTh YTBEPKIEHHUE O CBOMCTBaX €€
0O0KOBBIX p&Oep M OOKOBBIX I'paHE W TeopeMy O IUIOIIAAX OOKOBOW
MTOBEPXHOCTH MIPaBUIBHON MUPaMULIBL; OOBSCHSATD, Kakou
MHOT'OI'PaHHHUK HAa3bIBAECTCS YCEUEHHON NMUPAMHUAONH U KAK Ha3bIBAKOTCS
e€ DIIEMEeHTHI, JOKa3bIBaTh TEOPEMY O IUIOMIAAN OOKOBOW MOBEPXHOCTH
MPAaBWJIBHOW YCEYEHHOM NMMpaMHAbI, pelaTh 3a7auyd Ha BBIYHCIEHHE H
JI0OKa3aTeNbCTBO, CBSA3aHHBIE C MUPAMHJaMH, a TakXKe 3aJadd Ha
MTOCTPOCHNE CEUSHUH MUPAMUJ] Ha YePTeKe

3,7

Kontposbnas pabora No3 1
MHOrorpaHHuKHU 14
[Tonsitne MHOTOrpaHHuKa. [Ipruzma 6
ITupamua 7
[IpaBuIBHBIE MHOTOTPAHHUKH 6

OOBSICHATH, KaKW€ TOYKW HA3BIBAIOTCS CHMMETPUYHBIMU OTHOCHUTEIIHHO
TOYKM (TIPSAAMOHM, TIIOCKOCTH), YTO Takoe LEeHTP (OChb, IJIOCKOCTh)
CUMMETpUU (QUTYPBI, TPUBOJIUTH UpuUMepbl (GUTYp, 00JIaTaroIIUX
3JIEMEHTAMHU CUMMETPHH, a TAK)KE PUMEPBl CHMMETPUH B APXUTEKTYpE,
TEXHUKE, TNPHUPOAE; OOBICHATh, KAKOH MHOIOIpaHHHMK Ha3bIBAETCS

2,5
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MPaBUIBHBIM, JIOKa3blBaTh, YTO HE CYHNIECTBYET IMPABUIBHOTO
MHOTOTPaHHHKA, TPaHSIMH KOTOPOTO SIBISIOTCS IIpaBHIBHBIE N-
VrONBHUKK TpU N > 6; OOBICHATH, KaKUE CYIICCTBYIOT BHIBI
MPaBUIBHBIX MHOTOTPAHHUKOB U KaKUMH JJIEMEHTAMH CHUMMETPHU OHU
00J1a1a10T.

Hcrmonb30BaTh KOMIBIOTEPHBIE TMPOrPaMMbl  MPH  H3YYECHHH TEMbI
«MHOTOTpaHHUKIY

KonTposnpHas pabora Ne4 1 3,4

Hroro 204

Auredpa u | YpaBHeHHsl, HEPaBeHCTBA, CUCTEMbI 23
Hayaja
MaTeMaTH4 =
CCKOLD CBolicTBa CTENEHU C HATYPaJIbHBIM, LEIbIM U 1 2,5
ananmza | PAIWIOHAIBHBIM TOKa3aTeNEM. Hpe06pasoBziHI/Ie

CTETIEHHBIX ¥ UPPAIMOHAIBHBIX BEIPAKECHUH.
Cgoiicta norapudmos. [IpeobpazoBanue 1 3,7
JOTaprU(PMHUECKUX BBIPAKECHUI.
Pemenue noka3aTenbHbIX U JJOTapU(PMUUECKUX 3 2,5
YpaBHEHUM.
Pemenue noka3aTenbHbIX U JJOTapU(PMUUECKUX 2 3,4
HEPaBEHCTB.
Penienne TeKCTOBBIX 3a7ja4 Ha MPOLICHTHI U 2 1,7
POTIOPIIHAN
KontponbHas padora Nel «YpaBHeHus, 1 1,4
HEPaBEHCTBA»
CrniocoObl pelnieHns CUCTEM JTUHEHHBIX YpaBHEHHM 2 2,3
U HepaBeHCTB. PellieHne TeKCTOBBIX 337134 ¢
ITOMOIIIBIO CUCTEM JIMHENHBIX YPABHEHHI
Penienne TeKCTOBBIX 3a/1a4 C TOMOLUIBIO IPOOHO- 2 1,4

palMOHAIBHBIX, KBAJIPATHBIX YPAaBHEHUH,
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HEPaBEHCTB.

CucTembl IOKa3aTENbHBIX YPABHEHUN U HEPABEHCTB 3 5,8
OT OJTHOM M JIBYX MIEPEMEHHBIX.
CucreMsbl JorapupMUUECKUX ypaBHEHUI U 3 4,5
HEPaBEHCTB OT OJIHOM U JIBYX NEPEMEHHBIX.
CMmenaHHble CUCTEMBI YPAaBHEHHM OT ABYX 2 3,6
nepeMeHHbIX. Pellienre TeKCTOBBIX 3a1a4
KonTtposnpHast padora Ne2 «CucteMbl ypaBHEHHID 1 2,5
IIpou3BoaHasi U ee reOMeTPUYECKUIT CMBICJI 19 [IpuBoauTh HpUMEPHl MOHOTOHHOM YMCIIOBOM IOCIENOBATENbHOCTH,
IIpousBoaHas 3 HMMEIOILEH IIpesest. Beraucnsate 25
IIpon3BOAHAS CTENICHHON QYHKIMH 3 Npeaesl HocneILOBaTeanocheﬁ. BoIscHSTS, SIBJISIETCSA 1M 3,4
Tpasuna b bepeHIHPOBAHIS 3 HOCIIEI0BATEIBHOCTh  cXosmieiics. [IpuBoauTh mpumMepsl (QyHKIHI, 17
> ABJIAIOIITNUXCSL HEMPCPLIBHBIMU, HUMCIOIIUX BCPTUKAJIBHYIO,
IIpon3BOAHbIE HEKOTOPLIX SIIEMEHTAPHBIX YHKIHH 4 TOPU3OHTATBHYIO aCUMIITOTY. 3alHMCHIBATh YpaBHEHUE KaXKIOM U3 3THUX 2,7
[ eoMeTpHIeCKUii CMBICI IPOU3BOAHOM. 4 acuMOToT. YMeTh 1o rpaduKy (GYHKIMA ONPENETATh IPOMEKYTKH 3,6
Ypok 060011IeHUs ¥ CHCTEMATH3ALUK 3HAHUI 1 HENPEPBIBHOCTH U TOYKH Pa3pbIBa, €CIIN TAKUE UMEIOTCSL. 2,5
KoHntposbnas padora Ne 3 1 VMeTh A0Ka3bIBaTh HEMPEPHIBHOCTD (DYHKIIHH. 3,7

«IIpon3BOIHAS U €€ TEOMETPUUECKHIT CMBICII

Haxoaute yrmoBoi KO3 pHUIMEHT KacaTeNbHOU K Tpaduky (yHKIHH B
3aJaHHOW TOouke. HaxoauTh MrHOBEHHYIO CKOPOCTb JBHMKEHHUS
MaTepUaIbHOM TOYKH.

AHanu3upoBarh NoBejeHHe QYHKIMH Ha Pa3lIMYHBIX ydacTKax o0macTu

ONpelieNIeHNs, CpaBHUBATh CKOPOCTH  Bo3pacTaHusi  (yObIBaHUS)
GbyHKIUH.
Haxomuth mpom3BOAHBIE dneMeHTapHbIX  GyHKuuid. Haxomuts

MPOU3BOJHBIE CYMMBI, MPOM3BENEHHS W YaCTHOTO IBYX (QYHKIHH,
NPOU3BOIHYIO CiI0kHOM (yHkiu Y = f (Kx + b).

OOBSCHSITH M HIUTIOCTPUPOBATH MOHSATHE TIPEJIeNa MOCIeI0BATEILHOCTH.
[IpuBoaNMTE IPUMEPHI IOCIEOBATENBHOCTEN, UMEIOIINUX IPEAEI U He
MMEOIIHNX IpeJena.

ITonb30BaThcst TeOpeMoll O TMpejesiec MOHOTOHHOW OrpaHUYEeHHOMH
MIOCJIEI0BATENBHOCTH.

BeiBoauTh OpMYITBI ATUHBI OKPY>KHOCTH M TUIOIIAIU KpyTa.

OOBACHATD M WUIIOCTPUPOBATH MOHATHE Mpenena (QYyHKIUH B TOUKE.
[MpuBomuTh MpUMepsl (QYHKIWH, HE MMEIOIIUX Mpejielia B HEKOTOPOH
TOYKE.
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BbruucnsaTs npenensl GyHKIHH.

AHanm3upoBaTh MoBeAeHNe PYHKINN Ha Pa3INYHBIX ydacTKax 00IacTh
onpeneneHus. Haxoauts acuMOToTH!I.

Brruucnsats npupaienie GyHkuuu B Touke. COCTaBIATh U UCCIIEA0BATh
pasHOCTHOE OTHOLIeHre. HaxonuTs mpeaen pa3HOCTHOTO OTHOILICHHSI.
BbluucnaTe 3HaueHWE NPOM3BOAHOM (GYHKIMM B TOdke (IO
OTIPEICIICHUIO).

Haxonuts yrioBoii koadduimeHT kacareiabHol K rpaduky QyHKOUH B
TOYKE C 33/JlaHHOW abcuuccod. 3amiChIBaTh YpaBHEHHE KacaTelIbHON K
rpaduky GyHKINH, 3aJaHHON B TOUYKE.

HaxomuTh mpou3BOIHYIO CIOXKHOW (YHKIHMH, OOpaTHOH (YHKIIUH.
[TprMeHSITh NOHSTHE NPOU3BOAHON NP PEIICHUH 3313

IIpuMeHeHne IPOU3BOAHOM K MCCJIeI0BAHUIO 17 Haxoantb ~ BTOpyI0 ~ MPOM3BOAHYIO M YCKOPEHHE  IIpolecca,
bynKkumii OITKCBIBAEMOTO C IOMOIIBIO (POPMYJIBI.
Bospacranue i yObiBaHHe HYHKIHH 2 HaxonmuTh mpoMexyTKu Bo3pacTaHus U YObIBaHUS (DYHKIIHH. 3.4
DKCTPEMyMBI (YHKIIH 3 Jloka3eiBaTh, YTO 3amaHHas QyHKOHA Bo3pactaeT (yOwmiBaeT) Ha 17
[IpuMeHeHnne npon3BOIHON K TOCTPOEHUIO 4 iIKagaHHOM HIPOMEAYTKE. 14
N aXO/IUTh TOYKH MHHUMYMa U MaKCUMyMa (YHKIHH.
IpaduKoB yHKIMH Haxonuth Hanbombiliee 1 HAMMEHbIIee 3HaUeHHs (DYHKIIMU Ha OTpe3Ke.
Haubonbitiee n HAUMEHbLIEE 3HAYCHUS (YHKIMH 3 HccnenoBars (DyHKIMIO C T[OMOIIBIO MPOW3BOJHOM M CTPOMTH €€ 2,3
BeinyknocTs rpaduka GyHKINU, TOUKH nepernda 3 rpaduk. 1,4
Ypox 006001IeHNS ¥ CHCTEeMaTH3allui 3HAaHUH 1 [TprMEHATh TPOM3BOJHYIO TPH PEIICHUH TEKCTOBBIX, TE€OMETPHUYECKHX, 2,8
Konrtponsnas padora Ne 4 1 (pr3MYECKHX 1 APYTHX 33724 4,5
«[IpuMeHeHne MPON3BOTHOMN K UCCIIETOBAHUIO
byHKIHI
HuTerpan 16 Bbruncnsate  npuONMMKEHHOE 3HAYCHHME IUIOMIAJAM  KPHBOJIMHEWHOM
[TepBooOpazHas 2 Tpareuuu. _ 2,5
[TpaBuia Hax0XkJIEHHsI IEPBOOOPA3HBIX 2 xHi/XOI'l[gT; neproodpasibie pymkiuii: y = X', rae p € R,y = sin x, y = cos 3,7
g}i?;lzf:;;i H;;:g?iizzn Tpatleiuti ¥ uiTerpal g Haxonmuth nepBooOpasHbie (1)yHI<ufH7I:Jc (X) + g (x), kf (x) u f (kx + b). %451
= BBIYHCIISATH IO KPUBOIHMHEHHOMN TPANeHH ¢ MOMOIIBI0 (hOPMYIIbI d
BrlunciieHne miomaiei ¢ noMOIbl0 HHTETPaIoB 3 HsioTona—Jleii6Huma. 1,7
HpHMeHeHHe HPOI/I3BOI[HOI7I H UHTETpajlia K 2 Haxonute npubnmxEHHbIC 3HAYCHUS WHTETPAJIOB. 2,7
PCHICHUIO IIPAKTHYCCKUX 3a4a9 Brruncnars mioiaib KpUBOJIMHENHOHN Tpaneuuu
Ypok 060011eHNs U cCCTeMaTU3alluy 3HaHUN 1 C OMOIIBIO MHTErpaa 3,6
KonTtponpHas pabora Ne5 «MHTerpam 1 2,5
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Kom0unaropuka 4 [IpuMeHATH HpU peleHuH 3a7ad METOA MaTeMaTHYeCKOW WHAYKIUH.
ITpaBuio npousseeHus. IlepecTaHoBKH 1 [IpuMeHTP NpaBUIO NPOU3BENCHHS INPH BbIBOAE (GOPMYJBI 4YHCIA 25
PasMermenus 1 MIEPECTaHOBOK. 3,4
CoucTanns i X CBONCTEa 1 CoznaBaTh MATEMATHMECKHE MOLENM Ul PELICHHS KOMOMHATOPHBIX 17
3aJa4 C IOMOIIBIO MOACUYETa YWCIA pa3MEIIEHUH, NMEepPEecTaHOBOK H
bunom HeroTona 1 COUCTAHMIL 1,4
Haxoauts 4yncno nepecTaHOBOK C TOBTOPEHUSIMHU.
Pemrate kOMOMHATOpHBIC 3aJaud, CBOJIIMECS K TNOACUYETY dHMCIA
coueTaHuii ¢ mopropeHusMu. [IpumersaTs hopmyny 6maOMa HproToHA.
Ilpn Bo3BemeHMM OHWHOMA B HAaTypajbHYI CTElEHb HaXOOUTh
OrHOMHUANIBbHBIE KOO GUIMEHTHI TPH NOMOIIM TpeyronbHuKa [lackans
DJieMeHThI TEOPUH BEPOSITHOCTEI 5 [IpuBonuTh TpUMEpHI CIy4YaWHBIX, JOCTOBEPHBIX WU HEBO3MOYKHBIX
Co06biTusi. KomOuHanus coObITHH. 1 COOBITHIA. 14
[IpOTHBOIOIOKHOE COOBITHE. 3HaTh ONpENeICHHE CYMMBI 61/1 MPOU3BEIICHUS COOBITHI. 3HATh
onpejiefieHue BEPOSTHOCTH COOBITUS B KJIACCHYECKOM MMOHHMaHUU.
léizzfg;;;zz cobprta v 1 [IpuBOaUTH IPUMEPHI HECOBMECTHBIX COOBITHI. HaxomnuTh BEpOITHOCTD 45 38
POATHOCTCH CYMMBI HECOBMECTHBIX COOBITHH. HaxoaWTh BEpOSTHOCTH CYMMBI —
HezaBucumeblie coObITHS. Y MHOKECHHE 1 IPOHM3BOBHBIX COOBITHIL. 3,6
BEPOATHOCTEH WMeTh mpefcTaBieHde 00 YCAOBHOW BEPOSTHOCTH COOBITHI. 3HATh
CraTucTuyeckas BEpOSTHOCTD 1 CTPOTOE OIpeJIeIeHNE HE3aBUCUMOCTH JIBYX COOBITHH. 2,5
HmeTp mpejpcTaBieHHMEe O HE3aBUCHUMOCTH COOBITUM W HaxXOJHUTh
BEPOSITHOCTh COBMECTHOTO HACTYIUICHHUS TAKUX COOBITHIA.
BeraucasaTe BEpOSATHOCTh MOIMYYEHHS KOHKPETHOTO 4YHCIa YCIEXOB B
ucnslTaHusIX bepHymmm
CraTucTuka 3 3HaTh MOHATHE CIyYallHOW BENMYHUHBI, NMPEACTABIATH paclpeaeseHue
Crnyyaiinple Benuaunbl. [{eHTpanbHble TEHICHIMHI 1 3HAYECHUH JIUCKPETHOM CIy4yallHOM BEIUMYMHBI B BHJE YacCTOTHOM 2,5
Meps! pasGpoca 1 TaOJIMIIBI, TOJIUIOHA YacTOT (OTHOCI/ITel'IBHI:IX 4acTor). } o 3,4
KoHTpombHas pa6ota Ne 6 «KoMbuHATOpHKA, 1 [IpencraBnsarh pacmpenesneHne 3HAYEHUH HENPEepBIBHOW CITydaliHOM 17

TCOpUA BCpOHTHOCTGﬁ, CTaTUCTHUKa»

BEJIMYMHBI B BUJIE YACTOTHOW TaOJIHIIBI ¥ THCTOTPAMMBEI.

3HaTh MOHATHE T'EHEPAJHHOM COBOKYNHOCTH W BBIOOPKH. llpmBOauTH
NpUMEpPhl  PENpEe3CHTATHBHBIX  BBIOOPOK  3HAYEHUH  clydaiiHON
BEJIMYMHBL. 3HATh OCHOBHBIE IIEHTPAJbHBIE TEHACHIINN: MOAY, MEHAHY,
cpennee. HaxoanTe ueHTpaibHBIE TEHACHIMH Y4YeOHBIX BBIOOPOK.
3HaTh, Kakasg W3 LEHTPAJbHBIX TEHIACHLUMH HaWIy4ylluM o0pa3oM
XapaKTepU3yeT COBOKYIHOCTb.

VmeTs mpencTaBieHHE O MaTeMAaTHYECKOM OXKHIAHWWA. BpIucisTh
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3HAUCHHE MATEMAaTUYECKOTO OXUIAHUS CIy4ailHOW BETUYHMHBI C
KOHEYHBIM YHCIIOM 3HAUYCHHI.

3HaTh OCHOBHBIE Mepbl pa3bpoca 3HAYEHWH CIy4ailHOW BEITHMYWHBI:
pasMmax, OTKJIOHEHHE OT cpeaHero W aucnepcuto. Haxomauts Meps
pa3bpoca Ciy4aiHOH BEITWYMHBI C HEOOJBIIMM YHCIOM pPa3IMYHBIX €&
3HAYECHHUU

HNToroBoe moBropeHue Kypca ajared0pbl 1 Ha4YaJj
MaTeMaTH4YeCKOr 0
aHaJu3a

49

I'eomeTpn
|

naunap, KOHYyC, map
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Hunmusap

OOBACHATD, YTO TAaKOE LMIMHIPUIECKAs IOBEPXHOCTh, €€ oOpasyroume
U OCb, Kakoe TeJO Ha3bIBAaeTCs LMIMHAPOM M KaK Ha3bIBaIOTCS €ro
3JIEMEHTHI, KaK MOJYYHUTh IMINHAP IMyTEM BpallleHUs MPSMOYTOJIbHUKA;
n300paXkaTh LMJIMHAP M €0 CEYEHHs IUIOCKOCTBIO, IPOXOISIIEH uepes
0Cb, WM IUIOCKOCTBIO, TEPIEHAUKYISIPHOM K OCH; OOBACHATH, UYTO
NpPUHUMAETCST 3a IUIOIAAb OOKOBOM TOBEPXHOCTH LWJIMHApA, U
BBIBOAMTH  (OPMYJBI Al  BBIYMCICHHA OOKOBOH W MOJIHOM
MOBEPXHOCTEW LWIMHIPA; pelmarh 3aJadd Ha BBIYMCICHHE U
JTIOKA3aTeJIbCTBO, CBA3aHHBIE C IIMIINHAPOM

3,6

Konyc

OOBSICHATh, YTO TaKOE€ KOHHUYECKas IOBEPXHOCThb, €€ 00pa3ymollue,
BEPILIMHA M OCh, KAKOE TEJIO HA3bIBAETCSI KOHYCOM M KaK Ha3bIBAIOTCS
€ro DJIEMEHTHI, KaK IIOJIyYUTh KOHYC ITyTEM BpalleHUs MPSIMOYTOJIBHOTO
TPEeyroibHUKa, M300pakaThb KOHYC H €ro CeYeHHUs] IUIOCKOCTBIO,
NpOXOJAIIeH Yepe3 OChb, M IIOCKOCTHIO, NEPHEHIUKYISIPHOH K OCH;
OOBSICHATh, YTO NPHUHMMAETCS 3a IUJIOMIAaJb OOKOBOW IIOBEPXHOCTH
KOHYCa, ¥ BBIBOJUTH (hOPMYJIbI JJIsS BBIUMCIICHUS TUIOIIAJCH OOKOBOM M
MOJIHOM TIOBEPXHOCTEM KOHYCa; OOBSICHATH, KaKO€ TeJI0 Ha3bIBACTCS
YCeYEHHBIM KOHYCOM M KakK €ro TMOJlydydUTb NyTEM BpaleHHs
MPSIMOYTOJIBHOW Tpamnenuy, BBIBOAUTh (QOPMYITY Ui BBIYHCIICHHS
TIomanau OOKOBOW MOBEPXHOCTH YCEYEHHOTO KOHYCA; pelIaTh 3aJaqd
Ha BBIYMCIICHUE U JI0KA3aTelIbCTBO, CBA3AHHBIE C KOHYCOM M YCEYEHHBIM
KOHYCOM

2,5

Cdepa

DopmMynupoBaTh ONpeneseHuss cepbl W IIapa, WX LEHTpa, paauyca,
JMaMeTpa; UCCIIEA0BaTh B3aUMHOE PacIoNiokeHUe cephbl U MIOCKOCTH,
(dopMynupoBaTh OIpenelieHHe KacaTelnbHOW IUIOCKOCTH K  cdepe,
(dopMynupoBaTh W JIOKa3blBaTh TEOPEMbI O CBOMCTBE M NpPU3HAKE

3,7
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KacaTeJIbHON TUIOCKOCTH; OOBSACHSATH, YTO NMPUHUMACTCSA 32 ILIOMAMIb
chepbl M Kak OHA BBIpaXaeTcs uepe3 paamyc cdepbl; HCCIEIOBaTh
B3aMMHOE pacIooXeHne chepsl M IPSIMOH; OOBSICHATH, Kakas cdepa
HA3bIBACTCSI BIIMCAHHOW B IWIMHIPHYECKYIO(KOHUYECKYIO) TTOBEPXHOCTh
U Kakue KPHUBBIC TIONYYArOTCS B CCUCHHSX IWJIMHIPHYCCKON W
KOHMYECKOU TTOBEPXHOCTEH pa3IMYHBIMHU IJIOCKOCTSIME; pelaTh 3ajauH,
B KOTOPBIX (UTYPHPYIOT KOMOWHAIIMM MHOTOTPAHHUKOB M Tl
BpalleHusl.

Hcnonb30BaTh ~ KOMIOBIOTEPHBIC ~ MPOrpaMMbl  MPH  HU3YyYCHHH
MOBEPXHOCTEH W TEN BPalCHUS

KonTtponpHast pabora Nel 1 2,5
O0BbeMBI TeJ 17 OOBSICHATD, KaK H3MEpSAIOTCA OOBEMBI TeN, MPOBOAS AaHAJOTHIO C
O0BeM IpsIMOYTOJILHOTO Mapajuieenuneaa 2 H3MEPEHHEM ILIOIA/IEH MHOTOYTONBHUKOB; ¢dbopmynupoBartb OCHOBHBIC 1.4
cBOiicTBa 00BEMOB WM BBHIBOJAUTH C WX MOMOIIBIO (popmyrny oO0bEMa
IPSAMOYTOJIHOTO Mapajuleenuneaa
O0BeM IpsIMO MPU3MBI U IUITUHIPA 4 DopMyIIUpOBaTh U JI0Ka3bIBATH TEOPEMBI 00 00bEME MPSIMOU MPU3MBI U 2,3
00béMe UWIMHApA; peniaTh 3aJadyd, CBS3aHHBIE C BBIYUCICHHEM
00BEMOB ATHX Tell
O0beM HaKIIOHHOUW MPU3MBI, MTUPAMUIBI, KOHYCa 5 BreBomuTe mMHTErpanbHyto (GopMyiy A BEIYMCICHHS OOBEMOB TEl H 14
JIOKa3bIBaTh C €€ IMOMOIIbI0 TEOpeMbl 00 00bEME HAKJIOHHOM MPU3MBI,
00 o0Bbéme mupamuibl, 00 00bEME KOHyca; BBIBOJUTH (OpMyIbI UIst
BBIYUCIICHUS OOBEMOB YCEUEHHOM MUpPaMHUIBl U YCEYEHHOTO KOHYCa;
peliaTth 3aga4uu, CBA3aHHBIC C BBIYMCIICHUEM O6’béMOB I9THUX TEJI
O0bem mapa u miomaas chepsl 5 DopmynupoBaTh M JIOKa3blBaTh TeopeMy 00 00bEMe mapa u ¢ eé 48
MOMOIIBIO BBIBOAUTH (hopMyny miiomanu cdepsl; BHIBOIUTH HOpMYITY
JUIA BBIYUCIICHUS 00BbEMOB IIAPOBOTO CErMEHTA M LIAPOBOTO CEKTOPA;
pemaTs 3a7a9u ¢ MPUMEHEHUEM (POpPMyIT
00BEMOB Pa3TUIHBIX TET
KonTponbHas pabora Ne2 1 4,5
BekTopbl B IPOCTPaHCTBE 6 DopMyTUpOBaTh ONpEIETICHUE BEKTOpPA, €ro JUIMHBI, KOJJIMHEAPHBIX U
1 PaBHBIX BEKTOPOB, MPHUBOAUTH NPUMEPHl (U3NUYECKUX BEKTOPHBIX 3,7
ITonsiTHE BEKTOpA B IPOCTPAHCTBE B —
Ci10’keH1e U BEIYUTAHHE BEKTOPOB. YMHOXKEHHE 2 OOBSICHATh, KaK BBOJSATCS IEHCTBUS CIIOKCHHSI BEKTOPOB, BBIYUTAHUS 2,5
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BCKTOpA HaA YHUCJIO

BEKTOPOB U YMHOXEHHUSI BEKTOpa HAa YMCIO, KAKUMU CBOMCTBAMU OHHU
obnmamaroT, YTO  TaKkoe  MPABWIO  TPEYTOJBHUKA,  IPAaBHIIO
napajuieJiorpaMMa M TPaBHIO MHOTOYTOJNBHHKA CJIOXEHHSI BEKTOPOB;
pemiaTh 3a7a4u, CBI3aHHbIC C ICUCTBUSIMU HAaJl BEKTOpaMU

OOBACHIATH, Kakue  BEKTOPHl  HA3bIBAIOTCS  KOMIUIAHAPHBIMU;
¢dbopmynupoBaTh M [JOKa3bIBaTb  YTBEPXKICHUE O  IIPU3HAKE
KOMILIAHAPHOCTU TPEX BEKTOPOB; OOBACHSTH, B YEM COCTOMUT IPABHUIIO
napajulefienunesa CIoXKeHUs TpEX HEKOMIUIAHAPHBIX  BEKTOPOB;
(dbopMynrpoBaTh U AOKa3bIBaTh TEOPEMY O PA3JIOKECHUH 0000 BEKTOpa
no TPEM AaHHBIM HEKOMIUIAHAPHBIM BEKTOpaM; NPHMEHSTH BEKTOPHI
TIpH pelIeHUN FeOMETPUUYECKUX 3ajay

3,4

OOBSICHATD, KaK BBOAWTCSA TPSMOYTOJNIbHAs CHCTEMa KOOpDIWHAT B
MPOCTPAHCTBE, KakK OIPEAESAI0TCS KOOpPAMHAThl TOYKM M KaKk OHM
HA3bIBAIOTCS, KaK ONPEACIISIOTCI KOOPIUHATHI BEKTOpa; (OPMYIHUPOBATh
U JIOKa3bIBaTh YTBEPKACHUS: O KOOPAMHATAX CyMMbl U Pa3HOCTH JABYX
BEKTOPOB, O KOOpAMHATaX MPOU3BEICHUS BEKTOpa Ha YHUCIO, O CBSI3U
MEXIYy KOOpJMHATAMHU BEKTOpa U KOOpJMHATaAMU €ro KOHIA M Hayaja;
BEIBOJIMTh M WCIIOJB30BaTh MPH PEIICHUU 3a1a4d (POpPMYIIBI KOOPIUHAT
ceperHbl OTpe3Ka, JUIMHBI BEKTOpAa U PACCTOSHHUS MEXIY ABYMs
TOYKaMHM; BBIBOJAMTH ypaBHEHUE C(epbl JAaHHOTO pajuyca ¢ IEHTPOM B
JAHHOM TOYKe

3,6

OOBsCHATD, Kak  ONpeAessieTcss  yrodl  MEXAYy  BEKTOpaMu;
(dbopMynupoBaTh ONpeNeeHHE CKAISIPHOTO IPOU3BEACHUS BEKTOPOB;
¢dopMynupoBaTh W JIOKa3bIBaTh YTBEPXKICHHS O €ro CBOWCTBAX;
OOBSICHATB, KaK BBIYUCIIUTH YTOJI MEXIY ABYMsI MIPSIMBIMHM, @ TAKXKE YIoJl
MEXNy MNpsAMOH M IUIOCKOCTBIO, HUCHOJIb3YysS BBIPAXKEHHE CKaISPHOTO
IIPOU3BEIEHUS BEKTOPOB 4€pPE3 UX KOOPAHMHATHI; BBIBOAUTH YPABHEHUE
IIJIOCKOCTH, IPOXOJAIIEN Yepe3 NaHHYIO TOUKY M MEPIEHIUKYISIPHON K
JaHHOMY BEKTOpY, U (HOpMyJy PacCTOSHHS OT TOYKH A0 IUIOCKOCTH;
IPUMEHATh  BEKTOPHO-KOOPAMHATHBIA ~ METOA ~ IPH  PELIECHUU
reOMETPUYECKUX 3a7a4

2,5

Kommuianapusie BEKTOPHI 3
MeToa KOOpAMHAT B MpocTpaHcTBe. [{BHKeHHsT 15
KoopauHaTel TOUKH U KOOPJAMHATHI BEKTOPA 4
CkansipHoe Mpou3BeIeHNE BEKTOPOB 6
JBro>keHus 3

OOBACHATD, YTO TaKOE OTOOpaKEHHE MPOCTPAHCTBA Ha ce0sl U B KaKOM
Cllydyae OHO HAa3bIBAETCS JABWXECHHEM IPOCTPAHCTBA; OOBICHATH, UTO
Takoe ILEHTpaJbHAsl CHMMETpHUS, OCEBas CHMMETPUS, 3€pKaJIbHAs
CHMMETPHUS M TapaJUIEIbHbII MMEePeHoC, 00OCHOBBIBATH YTBEPKICHHS O

3,7
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TOM, YTO O3TH OTOOpaXXCHUSI NPOCTPAHCTBA Ha ceOs SIBISIOTCS
NBIDKCHUSIMH;  OOBSICHATH, YTO Takoe IIEHTpalbHOE momobue
(romoTeTms) W TpeoOpa3zoBaHWe MOMO0WSA, Kak C  ITOMOIIBIO
npeoOpa3oBaHus MOJOOMS BBOAUTCS IOHATHE TMOAOOHBIX (UTYD B
MPOCTPAHCTBE; MPUMEHSTH JBIKEHHUS W MpeoOpa3oBaHusl MOA00Us mpu
pELICHNH TeOMETPHIECKUX 3aa4

Kontponbnas padora Ne3 1 2,5
3ak/Il0unTeIbHOE OBTOPEHME NIPH NMOAT0TOBKE 16 1-8
K UTOTOBOJi aTTeCTAIlMH 110 TeOMeTPUH

Hroro 204
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