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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOT' O ITPE/JIMETA

Paznen BpinycKHUK HAYYHTCS BbInyCKHUK MOJYYUT BO3MOKHOCTH
HAYYHThCH
Hesn Jl1 Mcrionib30BaHus B TOBCETHEBHOM Jna paseumus molunenus, UCNONb308AHUSL 8
OCBOCHMS KHU3HHU U 00ECTIEYeHUSI BO3MOXKHOCTH NOBCEOHEBHOU JHCUZHU U 0DecnedeHs]
npeaMera YCIIEIIHOTO NMPOJOKEHUS 00pa30BaHUA IO | 803MOICHOCU YCHEULHO20 NPOOOIIHCEHUS]
CHEIUAJIBHOCTSIM, HE CBA3aHHBIM C 006pa306anuus no CReYUuaIbHOCMAM, He
IPUKJIAJHBIM UCIIOJIb30BAHUEM MAaTEMATUKU | CEA3AHHLIM C NPUKIAOHBIM UCHONb308AHUEM
Mamemamuxu
dnemenmor | o  OnepupoBath Ha 0A30BOM YPOBHE e Onepuposams NOHAMUAMU: KOHEYHOE
meopuu MOHATUSAMH: KOHEYHOE MHOXECTBO, MHOIHCECBO, DTIeMEHN MHOICECEA,
MHOIHCECME 3JIEMEHT MHOKECTBA, I0JMHOXECTBO, NOOMHOICECMB0, hepecedeHue U
u nepeceyeHue U 00beJMHEHNE MHOXKECTB, 00veounenue MHOJICECE, YUCTOBble
mMamemamuy YHCIIOBbIE MHOXKECTBA Ha KOOPMHATHON MHOJICECMBA HA KOOPOUHAMHOU NPAMOT,
ecKoil IPSIMOI1, OTPE30K, HHTEPBAL; OmMpe30K, UHMEPBA, NONIYUHMEPBAI,
JI02UKU ® QIECpHUpPOBATH HA 0a30BOM YPOBHE npOMeNCYmokK ¢ 8bIKOJIOMOU mouxoﬁ,
MOHATUSIMU: YTBEPKICHHUE, OTPULIAHUE epaguyeckoe npedcmasnenue MHONCECMS HA
YTBEPKICHUS, UCTUHHBIE U JIOXKHbIE KOOPOUHAMHOU NIOCKOCTU,
YTBEp)KICHHUSI, TPUYNHA, CICICTBUE, ®  onepuposamv NOHAMUAMU: YMEepIHCOeHUe,
YaCTHBIN Clly4ail 0OLIero yTBepKIeHHUs, ompuyanue ymeepicoeHus, UCmuHHbvle U
KOHTPIPUMED; JIOJICHbLE YMBEPICOCHUS, NPUUUHA,
® HAaXOJUTh NepeceyeHue U 00beIMHEHHE crneocmeue, Yacmublil Cyyatl 0ouje2o
JIBYX MHOJKECTB, ITPEICTABICHHBIX YMBEPIUCOeHUsl, KOHMPNpUMep,
rpadu4ecKy Ha YHCIOBOM MPSMOK; ® nposepamsv NPUHAOTIEHCHOCHb dNIeMEHMA
® CTPOMUTH Ha YUCIIOBOM IIPAMOU MHOdICECMBY;
IIOJIMHO>KECTBO YACIIOBOI'O MHOJKECTBA, | ®  HAX0OUmMb nepeceyeHue u 00veouHeHue
3aJIaHHO€ MTPOCTEHIINMHU YCIOBUIMM; MHOJICECMS, 8 MOM YUC/ie NPEOCMABIEHHbIX
® DPACMO3HABATh JIOXKHBIE YTBEPIKICHHUS, epaguyecKku Ha YUCI080U NPAMOU U HA
OLIMOKHU B PACCYKICHUSX, B TOM KOOPOUHAMHOU NIOCKOCU,
YHCJIE C UCTIOJIb30BAaHUEM ®  NPOBOOUMb OOKA3AMENbHbIE PACCYHCOEHUS]
KOHTPIPUMEPOB. 071 060CHOBAHUS UCIUHHOCIU
YmMEepHCOeHUII.
B noeceonesnoti scuznu u npu uzyieHuu B noeceonesnoii scuznu u npu uzyueHuu Opyaux
Opy2ux npeomemos: npeomemos:
® JCIIOJIb30BATh YMCIIOBBIE MHOKECTBA HA | ®  UCNOIb308AMb YUCTIO8bIE MHONCECBA HA
KOOPJMHATHOH MPSIMOH JIJTsl OTICAHUS KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
peabHBIX MPOLECCOB U SABICHUIA; nIOCKOCMU OJisl ONUCAHUSL PEATbHbIX
® [IPOBOJUTH JIOTUYECKUE PACCYKIACHUS B npoyeccos u s61eHUl;
CUTYaIHUsX TTOBCEIHEBHON KU3HU ®  1PoBOOUMb OOKA3AMENbHbIE PACCYHCOCHUS 8
CUMYaYUAX NOBCEOHEBHOU JHCUZHU, NPU
peuwteHuu 3a0a4 U3z Opyeux npeomemos
Yucna u e OnepupoBaTb Ha 6a30BOM ypOBHE e (C60600HO onepuposame NOHAMUAMU. Yelloe
8bLIPANCEHUA MOHATHSIMU: LIETI0€ YHUCIIO, JEITUMOCTh Yucno, 0enUMocnmy yuces, 0ObIKHOBEHHAS

guce, 00OBIKHOBEHHAs APOOb,
necsiTuuHas ApoOb, palMoOHAIbHOE
YHCII0, MPUOIMKEHHOE 3HAaUCHHE YHCIa,
4acThb, 107151, OTHOIIEHUE, POLIEHT,
MTOBBIIIICHHE W TTIOHMKEHNE Ha 3aJJaHHOE
YHCIIO MPOIIEHTOB, MacIITab;

e omnepupoBaTh Ha 6a30BOM YPOBHE
MOHATUSAMH: JIorapudm dunca,
TPUTOHOMETPHUYECKAsi OKPYKHOCT,
rpajycHas Mepa yriia, BeJIM4rHa yria,
3aJIaHHOTO TOYKOH Ha
TPUTOHOMETPUUYECKON OKPY>KHOCTH,
CUHYC, KOCUHYC, TAHT€HC 1 KOTAHT€HC
YIJIOB, UMEIOIINX TPOU3BOIBHYIO

0pobb, decamuunas 0podb, payuoOHAIbHOE
YUCn0, NPUOIUINCEHHOE 3HAUEHUe YUCIA,
yacmo, 00711, OMHOUEHUe, NPOYEHM,
nosvluleHue U NOHUNCeHUe Ha 3a0aHHOe
YUCTIO NPOYEHMO8, MACUMAD,

®  1PUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU
ceolicmeamu 0enuMoCmu,

®  onepuposamv NOHAMUAMU: J102aAPUPM Hucid,
MPUSOHOMEMPULECKASL OKPYICHOCTb,
paouanHas u 2padycHas mepa yaid,
8eIUYUHA Yeld, 3A0AHH020 MOYKOU HA
MPUSOHOMEMPULECKOT OKPYIHCHOCTU, CUHYC,
KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOU3BONLHYIO BEUYUHY, YUCIA e




BEJIIMYUHY;

®  BBINOJHATH ApU(YMETHIECKUE TCHCTBUS
C LEJIBIMU ¥ PAI[OHAJIbHBIMU YUCIIAMHU,;

®  BBINOJIHATH HECIIOKHBIC
peoOpa3oBaHUs YUCIOBBIX BBIPAKEHHIA,
COZIepIKaIlNX CTEIEHHU YHCel, TIN00
KOPHU M3 Yucel, 1100 Jorapupmbl
qHCel;

® CpaBHUBATh pallMOHAJIBHBIC YUCIIA
MEXy COOOM;

® OIICHMBATh U CPABHUBATH C
palMOHAIBHBIMH YHCIIAMH 3HAYCHUS
LIEJIBIX CTENEHEN YuCell, KOpHen
HaTypaJIbHOM CTETIeHH U3 YUCeT,
Jorapu(MOB YHCEN B IPOCTHIX CIIydasix;

¢ 1300paxaTh TOYKAMHU HA YUCIIOBOH
IPSIMOY 11€JIbIE U pallMOHAIBHBIC YHUCTIA;

® u300pakaTh TOYKAMHU HA YHCIOBOM
IPSIMOU 1IeJIbIe CTETICHH YHCell, KOPHU
HAaTypaJIbHOM CTEIIEHU U3 YHUCEIL,
Jorapu(MBbl YMCeN B MIPOCTHIX CITy4asix;

®  BBINOJIHATH HECIIOKHBIC
peoOpa3oBaHus LENbIX U APOOHO-
palMOHAIBHBIX OYKBEHHBIX BBIPAKCHH;

e BBIPAXaTh B MPOCTEHIINX CITydasx U3
paBeHCTBA OJHY MIEPEMEHHYIO Yepes
ApYTHe;

® BBIYUCIIATH B MPOCTHIX CIyYastx
3HAYECHUS YUCITOBBIX H OYKBEHHBIX
BBIp)XEHUI, OCYILECTBIISASA
HEO0O0XO0IMMBIE ITOJCTAHOBKU U
npeoOpa3oBaHus;

e 1300paXkaTh CXeMaTUYECKH YTo,
BEJIMYMHA KOTOPOTO BBIPAYKEHA B
rpajaycax;

® OIICHMBATh 3HAKHM CUHYCA, KOCHHYCA,
TaHTEHCAa, KOTAHT'€HCa KOHKPETHBIX
yTJIOB.

B noeceonesnotl sxcusHu u npu u3ydeHuu
Opy2ux yueOHviX npeomMemos:

®  BHINOJHATH BBIYUCIICHUS IPU PEIICHUN
3aJa4d MPaKTHIECKOTO XapaKTepa,

®  BBINOJIHATH MPAKTHUECKUE PACUETHI C
WCTIOJIH30BaHUEM ITPH HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTEPUAIIOB U
BBIUUCIIUTENILHBIX YCTPOWCTB;

® COOTHOCHTH peajbHbIe BETHUUUHBI,
XapaKTePUCTHKH OOBEKTOB
OKpYIKaIOMIET0 MUPa C WX KOHKPETHBIMU
YHCJIOBBIMU 3HAYCHUSIMU;

®  JCIIOJIb30BaTh METO/BI OKPYTIJICHHS,
NPUOIDKEHNS M IPUKUIKY TIPH
peLICHUH MPAKTUYECKUX 3a/1a4
MOBCEIHEBHOMN KU3HU

um
BbINOIHAMb apumemudecKkue 0eticmeus,
couemas yCmHule U NUCb MeHHble Npuembl,
NpUMEHsIsL NPU HeoOX0OUMOCmu
BbIUUCIUMENbHBIE YCIMPOLCMBA;

HAxXo0umy 3HaA4eHUs KOPHs HaAMYpPalbHOlL
cmenetu, cmeneHu ¢ payuoHaIbHbIM
nokazameinem, 1oeapupma, ucnorv3ys npu
HeoOX00UMOCMU BbIUUCTUMENbHBLE
ycmpotuicmea;

NOJIb308AMbCS OYEHKOU U NPUKUOKOU NpU
NpAKmu4ecKux pacuemax,

npPOBOOUMb NO U3BECHBIM DOPMYIAM U
npasuiam npeoopazosarnus 6yKeeHHvIX
8bIPAdICEH UL, BKIOUAIOWUX CINENneHU, KOPHU,
Jl02apupmvl u mpueoHoMempuyecKue
@yuryuu;

HAX00UmMs 3HAYeHUsl YUCTOBbIX U OYKEEHHbIX
BbIPAICEHUL, OCYUWECMEIsis He0OX00UMbLE
NOOCMAHOBKU U NPeoOPA308aHUSL,
U300padicame cxemMamuyecKku y2ol, GeIUduHa
KOMOPO20 8bIpadiCeHa 8 2paoycax uiu
paouarnax;

UCNONb308AMb NPU PEUEHUU 3A0aY
mabauunvie 3HAYeHUs MPUSOHOMEMPUYECKUX
@yHKyuil yenos;

BbINOIHAMb NEPeBO0 GeTUYUHDL Yeld U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnoii scuznu u npu uzyueHuu Opyux

VUEOHBIX NPEOMEMO8:

BbINOTIHAMb OCUCMBUS C YUCTOBbIMU
OAHHBIMU NPU peuleHUU 3a0ay
NPaKmu4eckoeo Xapaxkmepa u 3a0ay u3
Paziuunblx odaacmeri 3HAHUL, UCNOb3YS NPU
HeobX00UMOCmu CNpagoytble Mamepuanbl u
BbIYUCTUMENBHBLE YCIMPOUCMEA,

oyenusamn, CpAGHUBAMb U UCNOIb30BAMb
npu pewieHuy npaKmuyecKux 3a0ay
YUCTI08bIE 3HAYUEHUS PeaTIbHbIX 6ETIUYUH,
KOHKpemHble YUCL08ble XAPAKMEPUCUKU
00bEKMO8 OKPYACAIOuje2o Mupa

Ypasnuenusn
u

e Pemars JIMHEWHbBIC YPAaBHEHUS U
HEPABEHCTBA, KBAJPATHBIC YPABHCHUS,

Pewamyo payuonanvunuvle, noxazamenvHule u
JloeapugmuyecKkue ypasHeHus u




HepaeeHCcme | e pelarh JOrapu(pMUIECKHE YPaBHEHHS Hepagsencmea, npocmetiuiue
a Buja log 5 (bx + ¢) = d u nmpocreiimme UppAYUOHAIbHBLE U MPUCOHOMEMPUTECKUEe
HepaBeHcTBa Buja 109 4 X < d; VPAasHEHUsl, HePABEHCMBA U UX CUCTEeMbl,

® pemiaTth MOKa3aTeNbHBIC YPABHCHHSI, UCNONIL3068AMb MEMOObl peuleHUs]

Buxa a>°=d (rze d MoxHO VpasHeHuii: npusedenue K 8Udy
MIPEJICTaBUTh B BUJE CTEIICHU C «npousseoenue pasgHo Hya0» Uil «4aACmHoe
OCHOBAaHHMEM &) U MPOCTEUIIne PABHO HYNIOY, 3AMEHA NEPEMEHHDBIX,
HepaseHcTBa Bupa a < d (raed UCNONIL3068AMb MEMOO UHMEPBATO8 Ol
MOXHO MPEJCTABUTh B BUJIE CTETICHU C peuleHus HepageHcme,

OCHOBaHHEM a);. uUcnovL308ams epaghuuecKuti Memoo 0

® [PUBOJUTH HECKOJILKO MPUMEPOB NPUOTUINCEHHO20 peLeHUsl YPAGHEHULL U
KOpHEHN MpOoCTeHIero Hepagencme,

TPUTrOHOMETPUYCCKOI'0O YPaBHCHHS BU/IA: uzobpadxcamov Ha MPULOHOMEMPUYECKOL

sinx=a, cosx=a, tgx=a, ctgx = a, OKPYIHCHOCIU MHOIICECTNBO PEULeHUT

rae a — TabJIuYHOe 3HAUCHUE npocmeuuux mpueoHOMempudecKux

COOTBETCTBYIOIIEH VpasHeHull U HepageHCcms,

TPUTOHOMETPHYECKOH PYHKIIMH. 8bLINOIHAMb OMOOP KOPHEU YPAGHEHUN Uil
peuleHuti HepaseHcme 8 COOMEENMCmMeUU ¢
OONONHUMENbHLIMU YCI0BUAMU U
02PAHUYEHUSIMU.

B nosceonesnoi scusnu u npu usyuenuu B nosceonesnoii ocuznu u npu usyueHuu opyaux
Opyaux npeomemos: VUeOHbIX NPeOMemos:

° COCTAaBJIATh U pCIIATh ypaBHeHI/ISI n COCMAasIsAimy U peuiams ypasHerus,
CHCTEMBI yPaBHEHUH NP PCIICHHH cucmemvl ypagHeHUll U HepaseHCcmeda npu
HECJIOKHBIX IIPAKTUYCCKUX 3a1a4 peuwenuu 3a0a4 apygux ylt€6Hle

npeomemos;
UCNONIL3068aMb YPAGHEHUS U HEPABEHCMEBA
0J1s1 NOCMPOEHUsL U UCCTEe)08AHUSL
npocmeuuux Mamemamu4yeckux mooenet
PeanbHbIX CUmyayuti Uiy nPUKIaoOHsIX 3a0a,
yMemsb UHMePnpemuposams noJyYeHHbIl
npu peuwienuy ypaeHeHus, HepaseHcmed uiu
cucmemvl pe3yibmam, OYeHU8ams €20
npasoonoooobue 6 KOoHmeKkcme 3a0aHHOU
PeanvHol cumyayuu uiu NPUKIaoHoll 3a0aju
Dyukyuu e OmnepupoBarh Ha 0230BOM YpOBHE Onepuposams NOHAMUAMU. 3A8UCUMOCTb

MOHATHUSIMH: 3aBHCUMOCTD BEJINYHH,
(GyHKLMS, apTyMEHT ¥ 3HaYeHHE
(dbyHKIIMH, 00J1aCTh ONIPEICTICHUS U
MHOYECTBO 3HaUeHUH QyHKIMH, TpapuK
3aBUCUMOCTH, rpaduK GYHKIINH, HYJIU
(GyHKINHU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pAacTaHHE Ha
YHCIIOBOM IIPOMEXYTKE, YObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE, HAUOOJIbIIIEe U
HauMEHblIIee 3HaUeHne PYHKIIUN Ha
YHCIIOBOM ITPOMEXKYTKE, TEPHONIECKAS
GbyHKLUSA, TEPHOL;

e omepupoBaTh Ha 0A30BOM YPOBHE
HNOHATUAMMU: NIpsIMast U oOpaTHast
MPONOPIIMOHATLHOCTH JIMHEHHAs,
KBaJpaTU4Has, JJorapupmMudeckas u
nokaszatenbHast QyHKIHH,
TPUTOHOMETPHUUECKUE (PYHKINH;

® pacro3HaBaTh I'paUKH ITEMEHTAPHBIX
GbyHKUIMN: IpsSMOii U 0OpaTHOM
MPONOPIMOHATILHOCTH, TUHEUHOM,

genuyuH, yHKyus, apeymenm u sHayeHue
@yHKkyuu, obracme onpeoenerus u
MHOIHCECBO 3HAYEHUN PYHKYUU, epaAduK
3asucumocmu, epagux GyHKyuu, Hyau
@YHKYULU, NPOMENCYMKU
3HAKONOCMOANCMEA, 803PACAHUE HA
YUCTIO080M NPOMEdNCYMKe, YObleaHue Ha
YUCTI080M NPOMENCYMKe, HAUbOIbULee U
HauMmeHbvulee 3Havenue GyHKyuu Ha
YUCTI080M NPOMENCYMEKE, NePUOOUUECKAs
@yHKYUs, nepuoo, YemHas u HeuemHas
@yHryuu;

OnepupoBamb NOHAMUAMU: NPAMASL U
06pamMHas NPONOPYUOHATLHOCHb, TUHEIHAS,
Keéaopamuunas, loeapupmuveckas u
NOKA3amenbHas YyHKyuu,
mpuzoHomMempuieckue yHKyuu,
onpeoensims 3HaueHue QYHKyuu no
BHAYEHUIO APeYMEHMA NPU PA3IUYHbIX
cnocobax 3a0anus YyHKyuu,

cmpoums 2papuru u3yyeHHbIX QYHKYUIL,




KBaJPaTUYHOM, JTorapuPpMUIEcKOi 1
MOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUYECKHUX (PYHKIIUH;

® COOTHOCHUTbH IpapuKu dJIEMEHTAPHBIX
GyHKIMA: IpsIMOM U 00paTHOMN
MPONOPLUUOHATIBHOCTH, TUHEWMHOM,
KBaJPaTUYHOH, JIOTapUPMUIECKON 1
MoKa3aTeIbHON QYHKINUH,
TPUTOHOMETPHUECKUX (YHKIIHM C
(dbopmynaMu, KOTOPHIMUA OHU 33JIaHBI;

® HaXOJUTh IO rpaduKy NPUOIMKEHHO
3HaueHUs QYHKIMH B 33/IaHHBIX TOYKaX;

e ompeneniTh no rpaduKy CBOMCTBA
GbyHKIMU (HYTH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, IPOMEKYTKHU
MOHOTOHHOCTH, HaHOOJIbIIINE U
HauMEHBIINE 3HAYCHUS U T.11.);

® CTPOUTH ACKU3 rpaduka QyHKINH,
YAOBJIETBOPSIOIIEH ITPUBEIEHHOMY
HaOOpy ycIoBUil (TPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAUYCHHE
(GyHKIIUU B 33JaHHON TOYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B nosceounesnoii socuznu u npu u3yyeHuu
Opy2Ux npeomemos:

® OmIpeneNsiTh Mo rpaguKaM CBOMCTBA
peabHBIX MPOLECCOB M 3aBUCUMOCTEH
(HanOopIINe ¥ HAMMEHBIIINE 3HAYCHUS,
MIPOMEKYTKH BO3pacTaHMsl U yObIBaHUS,
MIPOMEXYTKH 3HAKOMIOCTOSIHCTBA U T.I1.);

® UHTEpPHPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM MPaKTHYECKOM
CUTYalluu

® onucwvlgams no 2pagpuxy u 6 NPocmMeuuux
cnyuasnx no ghopmyne noseoeHue u ceolicmea
@yHKYull, Haxooumsv no epaguxy GyHKyuu
Haubobuue u HaUMeHbUUe 3HAYEHUs,

® cmpoumbs 3CcKU3 epaguxa yHkyuu,
yooesnemaopsouel npusedeHHOMY Habopy
VCI08ULL (NPOMENCYMKU
803pacmarusl/yovieanus, 3Haverue QyHKyuu
8 3a0aHHOU MOUKe, MOYKU IKCIMPEMYMOS,
acumnmomol, YU QYHKYUU U M.0.);

® pewiams ypasHeHus, npocmeuuiue CUcmemsl
VpasHeHuil, UCNONb3YsL CBOUCMBA PYHKYULL U
ux epaghuxos.

B nosceonesnoil sicuznu u npu uzyueHuu Opyaux
VUeOHbIX NPeOMemos:

® onpedensmv NO epAPUKAM U UCNOIL308AMb
0J151 peuteHus NPUKIAOHbIX 3a0ay COUCMBA
PeanbHbIX NPOYECCcos U 3a8UcuUmMocmel
(Haubobuue U HaUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803DACMAHUSA U YObI8AHUSL
@YHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMAIMOMbL, NEPUOO U
m.n.);

*  UHmMEpPNpemuposams C80UCMEd 6
KOHMeKcme KOHKPEemHOU NPaAKmu4eckou
cumyayuu,

® onpedenams nNo epaguram npocmeriuiue
XapakxmepucmuKu nepuooudecKux npoyeccos
8 OUoI02UU, IKOHOMUKE, MY3bIKE, PAOUOCEIA3U
u op. (amnaumyoa, nepuoo u m.n.)

Dnemenmut
mamemamu
uecK020
ananusza

e OnepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMU: IPOU3BOIHAS (QYHKIIUU B
TOUKe, KacaTelbHas K rpapuKky
(GyHKIIUH, TPOU3BOIHAS QYHKIIUH;

®  ONpENENATh 3HAUEHUE MPOU3BOAHON
(GYHKLIHU B TOUKE 110 U300paskeHUI0
KacaTelnbHOU K rpaduKy, IPOBEACHHOMN B
3TOH TOUKE;

e peliaTh HECIOXKHbIE 337aUl Ha
MIPUMEHEHUE CBSA3H MEXKIY
IIPOMEXYTKAMH MOHOTOHHOCTHU U
TOYKaMH dKCTpeMyMa (QYHKIIUH, C
OJIHOM CTOPOHBI, U MPOMEKYTKAMHU
3HAKOTIOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM ATON (PYHKIIUH — C
JPYTOH.

B noeceonesnotl scusnu u npu u3yueHuu
Opyeux npeomemos:

® T0JB3YACh TpapKaMH, CPAaBHUBATh
CKOpPOCTH BO3pacTaHus (pocra,
MOBBIIIECHUS, YBEIMUEHUS U T.I1.) WU
CKOpOCTH YObIBaHMS (TIaJICHHUS,
CHMJKEHMSI, yMEHBIIIEHUS U T.I1.)
BEJIMYMH B PEATIBHBIX IPOLIECCAX;

o Onepuposamv NOHAMUAMU. NPOUZBOOHAS
@yHKYUU 8 MOUKe, KACamenbHas K epagpuxy
@yHKYyUU, NPOU38OOHAS DYHKYUU,

®  BLIUUCTAMb NPOU3BOOHYIO OOHOUJIEHA,
MHO20UJIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL

®  BGLIYUCTAMb NPOUBOOHDBIE DIIEMEHMAPHBIX
@YHKYUL U UX KOMOUHAYULL, UCNONB3YS
CNpasouHbie Mamepuaibl,

® uccnedosamv 8 NPOCMEUUUX CLYYaAsX
@yHKYUU HA MOHOMOHHOCb, HAXOOUMb
Haubovuue u HauMeHbulUe 3HAYeHUs
@yHKyull, cmpoums epapuKru MHO2OYIEHO8 U
npocmetuux payuoHaIbHulX QYHKYUL ¢
UCNONb308AHUEM annapama
Mamemamuyecko20 aHaIu3d.

B nosceonesnoil srcuznu u npu uzyueHuu Opyaux
VUeOHbIX NPEOMemos:

®  peuwamsb NPUKIAOHbLE 3A0a4U U3 OUOTIOCUU,
Qusuxu, xXumuu, SKOHOMUKU U OpPYeUX
npeomemos, CéA3aHHble C UCCIe008aAHUEM
Xapakxmepucmux peaibHulX npoYeccos,
HAaxoxcoeHuem HauboIbuux U HAUMEeHbUUX
3HAYeHUll, CKOPOCMU U YCKOPEHUsL U M.N.;




® COOTHOCHTH I'paMKu peasbHbIX
MPOLIECCOB U 3aBUCUMOCTEN C UX
OITMCAHUSIMH, BKJIIOYAIOIINMHU
XapaKTEePUCTHKH CKOPOCTU U3MEHEHUS
(OBICTPBII POCT, TUIABHOE MTIOHMKEHUE U
T.IL.);

®  JCIIOJIb30BaTh IPAUKH PEATBHBIX
MPOLIECCOB JUTS PEIICHHS HECTIOKHBIX
MPUKIIAQJHBIX 337124, B TOM YHCIIE
ompeaessist o rpaduky CKOpocTh Xoaa
nporecca

UHmMepnpemuposams noy4eHHbvle
pe3yibmamuol

Cmamucmu
Ka u meopus
6eposAmHOC
meil, 102UKa
u

e OrnepupoBaTh Ha 0a30BOM YpPOBHE
OCHOBHBIMH OITUCATENbHBIMU
XapaKTepUCTUKAMU YHCIOBOI0 Habopa:
cpenHee apupMeTHIEeCcKoe, MeIMaHa,
HanOoIIbIIIee M HANMEHBIIIEEe 3HAYCHUS;

Hmemsb npedcmasnenue o OUCKpEemHbvIX U
HEeNnpepbl8HbIX CIYUAUHBIX 8eIUYUHAX U
pacnpeoenenusix, 0 He3a8UCUMOCMU
CVUAUHBIX BETUYUH,

uMemyv npedcmasieHue 0 MamemamuiecKkom

KOMOUHAmMo | e onepupoBaTh Ha 6A30BOM YPOBHE 024CUOAHUU U OUCNEPCUU CTYUAUNHBIX
PUKa MOHSTHUAMU: YaCTOTa U BEPOSITHOCTD BEIUYUH,
COOBITHS, CITy9aiiHBIN BBIOOP, OIIBITHI C uMemv npedcmasieHue 0 HOpMAaIbHOM
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU pacnpeoeieHuu U npumepax HOpmaibHo
COOBITHSIMH, PpacnpeoeneHHbIX CAY4auHbIX 8eNUYUH,
®  BBIYMCIISATH BEPOSATHOCTH COOBITHIH Ha NOHUMAMb CYyMb 3aKOHA DONLUUX YUCcen U
OCHOBE I10/ICUETa YHCIIa UCXO/I0B. 8b100POYH020 MEMOOa U3MePeHUs.
8eposmHOCmell;
B noesceonesnoii sorcusnu u npu usydeHuu umems npeacmagﬂeyue 06 yc_]logyoﬁ
Opyaux npeomemos: 8EPOAMHOCIU U O NOJIHOU 8EPOSIMHOCTIU,
® OIIGHUBATh U CPAaBHUBATh B IPOCTHIX NPUMEHAMb UX 8 PeUleHUU 3a0ay;
CILy4asiX BEPOSITHOCTH COOBITHII B uMemsb npeocmasienue 0 8adCHblX YACMHBIX
peanbHOM KHU3HY; euoax pacnpeoeneHull U nNPUMeHsAms Ux 6
® YUTaTh, CONOCTABIAThH, CPABHUBATD, peutenuu 3a0ay;
HHTEPIPETUPOBATE B MPOCTBIX CIIydasx umMems npedcmasienue o Koppeiayuu
peanbHBIC TaHHBIC, MPECTABICHHBIC B CYYAUHbBIX EIUYUH, O TUHEUHOU pecpecCul.
BHJIE TaOJIHNII, THarpamMM, rpa)uKoB B noeceomnesnoti scusnu u npu uzyueHuu opyaux
npeomemos:
BbIYUCTIAMY UNU OYEHUBAMb GEPOSMHOCTU
COObLIMULL 8 PEATbHOU HCUSHU
8b10UpaAMb NOOX00AUUE MEMObL
npedcmasieHus u 00pabomKu OAHHbLIX,
YMemb peuams Hecl0dCHble 3a0aiu Ha
npumMeneHue 3aKoHa OONLUUX YUcCel 8
coyuono2uU, Cmpaxosanuy,
30pagooxpanerul, obecneyeHuu
0e30nacHoCmu HaceleHUs 8 Ype36blUaliHbIX
cumyayusx
Texcmogvie | o PemaTh HECI0KHBIC TEKCTOBBIC 3a/1a41 Pewams 3a0auu pasnvix munos, 6 mom
3a0auu Pa3HBIX THUIIOB, yucie 3a0a4u NOBbLULEHHOU MPYOHOCMU,

® aHaJIM3UPOBATH YCIOBHE 33/1a4H, IPU
HEO0OXOIMMOCTH CTPOUTH JIJIS €€
perieHus MaTeMaTUYECKYIO0 MOJIENb;

L] IIOHUMATh U UCIIOJIB30BATh IJIA pemeHI/m
3aauu HH(POPMAITUIO, IPEICTABICHHYIO
B BHUJI€ TEKCTOBOU U CUMBOJILHOU
3armmcu, cxXeM, TaOJuIl, Juarpamm,
rpauKoOB, pUCYHKOB;

® JICCTBOBATH 110 AITOPUTMY,
CcoJiepKalleMycs B YCIIOBUAM 3aa4H;

8b10UPAMb ONMUMATLHBIU MEMOO peuleHUs
3a0aqu, paccmMampusas paziuyHvle Memoobl,
CMpoums MoOelb peuleruss 3a0a4u,
npoBoOUMb 00KA3AMENbHbIE PACCYIHCOCHUS,
peutams 3a0a4u, mpeodyouue nepebopa
8apuanmMos, npo8epKuU yciosuil, 8b100pa
ONMUMATILHO20 Pe3yTbmama,
AHATU3UPOBAMNY U UHMEPNPEMUPOBATb
pes3yibmamol 8 KOHmMeKcme YClo8us 3a0adl,
8bIOUPAMb PeUeHlUs], He NPOMUsopeyauue




®  UCIMOJIB30BATh JIOTHYECKUE PACCYKICHHS
IIPU PEUICHNH 33/1a4H;

e paboTaTh C U3OBITOYHBIMH YCIOBHUSIMHU,
BBIOMpas U3 Bcel MH(OpMaIy, JaHHBIC,
HEOO0XOAMMBIE /IS pEIICHUS 3a/1a4H;

®  OCYUIECTBJIATH HECIOXKHBIN nIepedop
BO3MOXKHBIX PEIICHUHN, BBIOUpPAs U3 HUX
ONITUMAJILHOE TI0 KPUTEPHUSIM,
chOpMyIMPOBAHHBIM B YCIIOBHH;

® AHATU3UPOBATh U UHTEPIPETUPOBATH
MIOJTyYCHHBIE PELICHHS B KOHTEKCTE
YCIIOBUS 33a]]aul, BEIOUPATh PEIICHUS, HE
MPOTHBOpEYAINE KOHTEKCTY;

e peliaTth 33Ja4M Ha pacyeT CTOMMOCTH
MOKYTIOK, YCITYT, MOE3/I0K U T.II.;

® pemarb HECIOXKHBIC 33/1a4M, CBA3aHHBIC
C JIOJIEBBIM y4acTHEM BO BJIaJICHUU
(bupMoii, mpeanpusTHEM,
HEJBU)KHUMOCTBIO;

e pemarh 33Ja4d Ha IPOCTHIE MTPOLEHTHI
(cucTeMbl CKH/10K, KOMUCCHH) U Ha
BBIYHCIICHHUE CJIOKHBIX MPOIEHTOB B
Pa3IMYHBIX CXEMaX BKIIAJI0B, KPEAUTOB
Y UTIOTEK;

® pemath NPaKTUYECKHE 3a7auH,
TPEOYIONIME UCITOJIb30BAHHUS
OTPUILIATENIBHBIX YUCEII: Ha OTIpeieIeHne
TeMIIepaTypbl, Ha ONpe/IesIeHIEe
MIOJIOKEHMSI Ha BpeMEHHOH ocH (10
HaIIei 3psl U 1oCIie), Ha TBUKEHUE
JIEHEXKHBIX CPEJCTB (MPUX0A/pacxon), Ha
orpezeNeHue riIyOuHbI/BBICOTHI U T.I1.;

® UCMOJb30BaTh MOHATHE MaclITaba Jyis
HAXO0XJACHUS PACCTOSHUHN U JIUTMH Ha
KapTax, IJIaHaX MECTHOCTH, TUIaHaX
MOMEIIEHUH, BBIKPOHKaX, IpU paboTe Ha
KOMIIBIOTEPE U T.II.

B nosceounesnoii socuznu u npu uzyyeHuu
Opyeux npeomemos:

® peulaTh HECIOXKHBIE MPAKTHUECKUE
3aJ]auy, BOZHUKAIOIINE B CUTYallUsAX
MOBCEIHEBHON KU3HU

KOHMeKCmYy,
nepegooums npu peuleHuu 3a0aqu
uHghopmayuro u3 00HoU popmul 8 opyayio,
UCNONBL3YS NPU HEOOXOOUMOCIU CXeMbl,
mabnuysl, epagpuxu, ouazpammol;

B nosceounesnoii orcusnu u npu usyueHuu opyaux

npeomemos:
pewams npakmuyecKkue 3a0aiu u 3a0ayu u3
Opyaux npeomemos

TI'eomempus

e OrnepupoBaTh Ha 0230BOM YpPOBHE
MOHATHSIMH: TOYKA, MPsiMasi, INTOCKOCTh
B IIPOCTPAHCTBE, MapauIeIbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX H
IUIOCKOCTE;

® pacrmo3HaBaTh OCHOBHBIE BUIBI
MHOTOTPaHHUKOB (MpU3Ma, MHUpaMua,
MPSIMOYTOJIBHBIN TTapajieNenume, Ky0);

e u300paXkaTh U3ydaemble GUTYPHI OT
PYKH U C TPUMEHEHHEM TPOCTHIX
YepPTEIKHBIX HHCTPYMEHTOB;

e jienaTh (BBIHOCHBIC) TUIOCKUE YEPTEKHU
U3 PHUCYHKOB TIPOCTBIX 00BEMHBIX
buryp: BUJI CBEpXy, COOKY, CHU3Y;

Onepuposams noHAMUAMU. MOYKA, NPAMAZ,
NJIOCKOCMb 8 NPOCMPAHCMEE,
napaiieibHoCms U NEPREeHOUK)YISPHOCHb
NPAMbBIX U NIOCKOCTEl,

NpUMeHAMb 01 peuleHusi 3a0ay
2eomempuyeckue hakmol, eciiu Yciosus.
npumMeHenust 3a0ansl 8 A6HOL hopme;
pewams 3a0a4u Ha HAxX0HCOeHue
2e0MempudecKux 8eUdUH no 00pasyam uiu
aneopumman;

oenamsb (8bIHOCHbLE) NIOCKUE YEePMENCU U3
PUCYHKOB 00BEeMHBIX (U2yp, 8 MOM Yucie
pucosamo 6u0 c8epxy, cOOKy, Cmpoumn
ceueHUst MHO202PAHHUKOB,




® U3BJIEKATh HH(POPMAIIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
(burypax, mpecTaBIeHHYIO Ha
YepTekax U pUCYHKAX;

e npumMeHsTh TeopemMy [ludaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTepeOMETPUIECKUX (PUryp;

® HaxoJIuTh OOBEMBI U ILIOIIAAN
MOBEPXHOCTEU MPOCTEUIIINX
MHOTOTPaHHHUKOB C TIPUMEHEHUEM
(opmyu;

® pacro3HaBaTh OCHOBHBIE BHJIBI TEJI
BpaieHus (KOHyC, WIMHAP, chepa u
wmap);

® HAXOAUTh OOBEMBI U IJIOLIATU
IIOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U T€J BPAIICHUS C
MIPUMEHEHHEM (DOPMYIL.

B nosceounesnoii socuznu u npu u3yyeHuu
Opy2Ux npeomemos:

® COOTHOCHUTH a0OCTPaKTHbIE
TEOMETPHUECKUE TMMOHATHS U (PaKTHI C
peaIbHBIMU JKU3HEHHBIMH O0BbEKTaMH U
CUTYaIUSIMU;

® CIIOJIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
buryp Ul perIeHHs TUTIOBBIX 33124
MPAKTUYECKOTO COIEPIKAHUS;

® COOTHOCHTH IUIOIIAJH MTOBEPXHOCTEH
TEJ OIMHAKOBOM (POPMBI a3 TMYHOTO
pa3mepa;

® COOTHOCHTH OOBEMBI COCY/IOB
OJTMHAKOBOH (POPMBI pa3IUIHOTO
pa3mepa;

e OIEeHUBATh (POPMY MTPABHIBLHOTO
MHOTOTpaHHHKA ITOCJIE CIIUJIOB, CPE30B U
T.10. (ONpEeeNsaTh KOJTMUECTBO BEPIIMH,
pebep u rpaHel MoTydeHHBIX
MHOTOTPaHHUKOB)

®  u3871E€KAMb, UHMEPNPEMUPOBATD U
npeoopazo8vleamsv UHGOPMAYUIO 0
2eoMempuyeckux pueypax, npeocmasieHHyo
Ha yepmecax;,

®  npuMeHsImMb 2eomempuieckue haxmol 0
pewenust 3a0a4, 8 mom yucie
npeononazanuux HeCKOIbKO uazos
peweHus;

®  ONUCHIBAMb 83AUMHOE PACNONIONHCEHUE
NPAMBIX U NJIOCKOCMElU 8 NPOCMPAHCIEe;

®  hopmynuposams ce0UCMEa U NPUSHAKU
pueyp;

®  00Ka3bI8AMb 2e0MeMmpUdecKue
VIMBEPHCOCHUST,

® grademv CMAHOAPMHOU Klaccugurayuer
NPOCMPAHCMEEHHBIX (huyp (nupamuosl,
npuzMbvl, napaieienunedsl);

®  HaxoOoumv 06vLeMbl U NIOUAOU
NoBepxXHOCMell 2eOMempPUYecKux mei ¢
npumeneHuem Gopmyin;

®  BLIYUCTAMb PACCMOAHUSA U Y2lIbl 8
npocmpancmse.

B nosceonesnoil sicuznu u npu uzyueHuu Opyaux
npeomemos:

®  UCNOIB308AMb CEOUCMBA 2€OMEMPUUECKUX
Queyp 0na pewlenus 3a0ay NPaKmu4eckKo2o
xapaxmepa u 3a0a4 uz opyaux ooaacmeu
3HAHUU

Bexkmopot u
Koopounam
ol 6
npocmpanc
mee

— OmepupoBaTh Ha 6a30BOM ypOBHE
MOHATHEM JIEKAPTOBBI KOOPIUHATHI B
MIPOCTPAHCTBE,;

— HaXOJWTh KOOPJIWHATHI BEPIITUH Ky0a U
NPSIMOYTOJIBHOTO Mapajulesenumneia

o Onepuposams NOHAMUAMU OEKAPMOBHL
KOOPOUHAMbL 8 NPOCMPAHCMEeE, BEKMOP,
MOOYIb 8eKMOPA, PABEHCMBO EKMOPO8,
KOOPOUHAMbL BeKMOPA, Y20l MEHCOY
8EKMOpaAMU, CKANAPHOE NPOU3sedeHUe
8EKMOPO8, KOJLIUHEAPHbLE BEKMOPbL,

®  HAX00UmMb paccmosuue mMexicoy 08yMsl
MOYKAMU, CYMMY 8EKMOPO8 U NPOU3BEOEHUe
8EKMOPA HA YUCTIO, Y2OJl MeNCOY 8EKMOpami,
cKanapHoe npoussedeHue, packiaobléams
BEKMOP NO O8YM HEKOIUHEAPHbIM
8eKmopam,

®  3a0a6ambv NIOCKOCHb YPAGHEHUEM 8
0exapmosoll cucmeme KOOpOUHAn,

® pewams npocmeriwiue 3a0a4u 66e0eHUEM
8EKMOPHO20 basuca

Hcmopus

e OnuceiBaTh OTACJIBHBIC BbIAAOIHNECCA

o [Ipedcmasname 8K1a0 8b10AIOUUXCS




mamemamuk PE3YIbTATHI, ITOJTYYCHHLIC B XOAC mamemamuKkoe 6 paseumue vmamemamuxku u

u pa3BUTHUSA MaTEMAaTUKHU KaK HAyKH, UHBIX HAYYHBIX obnacmel;
e 3HAThH IPUMEPBI MATEMATUYECKUX ®  NOHUMAMb POJlb MAMEMAMUKU 6 PA36UMUL
OTKPBITUH U UX aBTOPOB B CBSI3HU C Poccuu

OTEYECTBEHHON M BCEMUPHOUN UCTOPUEH;
® [IOHMMAaTh POJIb MATEMaTUKH B Pa3BUTUU

Poccuu
Memoowt e [IpuMeHSTH U3BECTHBIC METOIBI IIPH e Ucnonwzoeamob 0CHOBHbIE MEMOObl
mamemamux peIIeHUU CTaHAAPTHBIX dokazamenbcmea, nposoOUns
u MaTEMaTHYECKUX 3a]1a4; 00KA3amenbCmeo U 8bINOJHIMD
e 3aMeuaTh U XapaKTEPHU30BaTh onposepiceHue;
MaTeMaTU4YECKUEe 3aKOHOMEPHOCTH B ®  NPUMEHAMb OCHOBHbBLE MEMOObl PEULeHUSs
OKpY>Kalollen JeHCTBUTEIbHOCTH; mamemamu4eckux 3a0ay;
® [IPUBOJUTH MPUMEPHI MATEMATHUYCCKUX ®  Ha OCHOBE MAMEMAMUYECKUX
3aKOHOMEPHOCTEH B MPUPOJIE, B TOM 3AKOHOMeEpPHOCmell 8 NpUpooe
YHCIie XapaKTePU3YyIOIIUX KPAcoTy U Xapaxkmepuzo8ams Kpacomy u
COBEPILIEHCTBO OKPY’KAIOIIETO MUpPA U COBEPUIEHCTNGO OKPYIHCAIOULE20 MUPA U
MIPOU3BEJICHUN HUCKYCCTBA npou3ee0eHUll UCKYCCmead

®  npuUMeHAmMb npocmelue nPoPamMmHble
cpedcmea u I1eKmpoHHO-
KOMMYHUKAYUOHHbIE CUCTeMbl NPU peuleHUU
Mamemamuyeckux 3a0ay

COAEP) XAHUE YYEBHOI'O ITPEJAMETA

KypcuBoM BbIENIEHBI 3JIEMEHTHl COJEpKaHUsS, OTHOCAIIMECS K pe3ynbTaTaM «BBITYCKHUK MOJy4YdT
BO3MOXHOCTb HAYYUTHCSI».

Auare0dpa u HaYaJIa aHAJIN3a
[ToBTOpenue. Pemenue 3a1a4 ¢ UCNOIB30BAaHUEM CBOMCTB YMCEN M CUCTEM CUUCICHHS, JEIUMOCTH, JOJEH U
YyacTeW, MPOLEHTOB, MOAYJEH 4yucesn. PemeHue 3a1ay ¢ HMCIOIB30BAaHUEM CBOMCTB CTENEHEW U KOPHEM,
MHOTO4JICHOB, MMPEe0Opa30BaHNl MHOTOWICHOB U APOOHO-PAIIMOHATIBHBIX BEIPAKEHUM.
Pemenue 3agau ¢ ucnosib30BaHUEM I'payCHOM MepPHI yriia. Moaysbs 4ucia U ero CBOMCTBA.
Pemienue 3amau Ha ABUKEHUE U COBMECTHYIO paOOTy € MOMOIIBIO JIMHEHHBIX M KBaJpaTHBIX YPAaBHEHHUH M MX
cucreMm. Pernienue 3amad ¢ IOMOIIBIO YMCIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C OJHOU IEPEMEHHOM, C
MpUMEHEHHUEM U300paKeHUS YHCIIOBBIX MMPOMEKYTKOB.
Pemenue 3a1a4 ¢ ucnonb30BaHUEM YUCTIOBBIX (YHKIHHA U UX rpadukoB. Mcnons3oBanue CBONCTB U rpadukoB

NMHEHHBIX ¥ KBAJPATHUHBIX (YHKIMH, 06paTHOH IpomopmuoHansHoCTH U GyHkmun Y =+/X . Ipadudeckoe

pellieHne YpaBHEHUI U HEPABEHCTB.
Tpuronomerpuueckass OKpPYXHOCTb, paoduanuas mepa yena. CHUHYC, KOCHHYC, TaHI€HC, KOMAH2EeHC
POU3BOJIBHOrO yriaa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M CIEACTBHS M3 HEro. 3HA4YEHHUs

T TN TN
TpUroHOMeTpuueckux QpyHkuuit mis yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, Z,g, E pan). opmynvl

CILOJHCEHUSI MPUSOHOMEMPUYeCKUX QyHKYutl, hopmynel npusedenuss, hopmynsl 080UHO20 apeyMeHma.

Hynmu QyHKIMM, NTPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HauOombliee M HauMeHbIIee 3HAYEHUE
¢byukun. [lepuoaudeckue ynkunu. YeTHOCTh U HEUeTHOCTh GyHKIUN. CroorcHble pyHKYyUU.
Tpuronomerpuueckre (GyHKIHH Y =COSX,Y=SINX,y=1g9X. @yuxyus Yy=ctgx. CsoiictBa u TpaduKu
TPUTOHOMETPUUECKUX (YHKIIHI.

ApKKOCUHYC, apKCHUHYC, apKTaHI€HC uucia. Apkkomaneenc uuciaa. lIpocTellime TpUTOHOMETPUYECKUE
ypaBHeHUs. Permenne TpUroHoMeTpUYECKUX YPABHEHUN.

Obpamnvle  mpuconomempuyeckue @yukyuu, ux ceoticmeéa u zpaguxu. Pewenue npocmetiviux
MPUSOHOMEMPUYECKUX HEPABEHCMNE.

Crenenp c AEWCTBUTENBHBIM IOKa3aTeNIeM, CBOMCTBa creneHu. IIpocreilline mokasaTenbHblEe ypaBHEHUS U
HepaBeHcTBa. [lokazaTenbHas GYHKIHS B €€ CBOWCTBA U TpaduK.

Jlorapudm umcna, cpoiictBa sorapudpma. Jlecsatuunsiii norapudMm. Yucno e. HamypanvHulii nocapughm.
[IpeoOpazoBanne jorapudmMuueckux BblpakeHuil. Jlorapupmuueckue ypaBHEHHS] W HEPaBEHCTBA.
Jlorapudgmuueckasi pyHKIUS U ee CBOICTBA U rpaduK.

CrenennHas GyHKIHS U €€ CBOMCTBA U rpaduk. UppamnronanbHbie ypaBHEHHS.




Memoo unmepsanog 01 peulenus HepaseHcma.
Ilpeobpaszosanusa epaghuxos Qynkyuii. coue 8001b KOOPOUHAMHBIX OCEU, PpPACmAdCeHue U cocamue,
ompasiceHue OMHOCUMENbHO KOOpOUHamuwlx ocell. I paguueckue memoowvl peuieHus ypasHeHuil U Hepagencma.
Pewenue ypasnenuii u nepagencms, cooeparcauyux nepemeHnyIo noo 3HAKOM MOOYJIA.
Cucmemvl nNOKA3aMENbHBIX, 102APUDMUYECKUX U UPPAYUOHATbHBIX YpasHeHul. Cucmemvl NOKA3AMENbHBIX,
Jl02apupmMuyecKux HepageHcms.
Bzaummno oopamusie pynxyuu. I pagpuxu e3aumno odpamuvix hyukyuil.
Ypasuenus, cucmemvol ypagnuenuii ¢ napamempom.
[TpousBoanas ¢yukiuu B Touke. KacarenbHas k rpaduky ¢pynkuuu. ['eomerpuyeckuil 1 GU3NYECKUl CMBICIT
npou3BoHOU. [Ipon3BoaubIe aeMeHTapHbIX GyHKIUH. [Ipasuna oughgepenyuposanus.
Bmopas npouseoonas, ee ceomempuyeckuti u pusuyecKuti CMoici.
[TonsTne o HempepblBHBIX (QYHKIUAX. Touku 3KcTpeMyma (MakcuMyma W MuUHUMyMa). HccrienoBanwme
JJIEMEHTApHBIX (PYHKIMIA Ha TOYKH SKCTpEMyMa, HauOoiblllee M HaUMEHbIIEe 3HAYCHHE C IOMOIIbIO
npou3BOIHOU. [locmpoenue epaguxos Gyukyuii ¢ nomowpio npoussooHsix. llpumenenue npouzeooHol npu
peuteHuu 3a0a.
[TepBooOpasnas. Ilepsoobpasnvie snemenmaphvix @yukyuil. Ilnowaos xpusoarunetinou mpaneyuu. Popmyna
Hvromona-Jleiibnuya. Onpedenennviii unmezpan. Buiuucienue niaowaoeii niockux ¢ueyp u obvemos mein
8PAUeHUs C NOMOWbIO UHMe2Pand.

I'eomeTpus
[ToBropenue. Pemenue 3amad ¢ mpuMEHEHHEM CBOWMCTB (UTyp Ha IUIOCKOCTH. 3a/laud Ha JOKa3aTeNIbCTBO M
MOCTPOCHUE KOHTpIpuMepoB. Vcronb30BaHue B 3a7auax MPOCTEHIINX JIOTUYECKUX MpaBuil. PerieHue 3amau ¢
UCTIOJIb30BAaHUEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHWH B TPSMOYTOJBHBIX TpPEYrojbHHKaX, (HaKTOB,
CBSI3aHHBIX C YETBIPEXYToJbHUKaMU. Pelienue 3a1ad ¢ ucnoib30BaHueM (DaKkTOB, CBI3aHHBIX C OKPY>KHOCTSIMH.
Pemenue 3amau Ha u3MepeHMsI Ha IUIOCKOCTH, BBIUMCIICHHUE JUIMH U IUlowanei. Pewenue 3aoau ¢ nomowysio
8EKMOPO8 U KOOPOUHAM.
Harnsgnas crepeomerpus. @urypsl m ux wnzobpaxkeHus (kyO, mupamupa, npusma). OcHo6Hble NOHAMUSA
cmepeomempuu u ux ceoticmea. CeueHust Kyoa v TeTpaspa.
Touka, mpsimMasi W TJIOCKOCTh B TMPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU W CIIEACTBUS W3 HUX. B3anMHoe
pacmojoXeH’e TMpPSAMBIX M IUIOCKOCTe B mpocTpaHcTBe. [lapannenbHOCTh MPSMBIX M IJIOCKOCTEH B
npocTtpaHcTBe. M300paxkeHne npocTeiiyx NpocTpaHCTBEHHBIX (QUTyp Ha MIIOCKOCTH.
Paccrostaus mexxny purypamu B IpOCTPaHCTBE.
Vsl B mpocTpaHcTBe. [lepneHuKynsapHOCTb NPSMBIX U INIOCKOCTEH.
[Tpoekuust GUryphbl Ha MIOCKOCTH. [IpU3HAKK MEPIEHIUKYISIPHOCTH MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
Teopema o0 Tpex nepneHaIuKyIsapax.
Mmuororpannuku. Ilapannenenunen. CBoicTBa MpsIMOYTOJbHOTO mapaiuienenunena. Teopema Iludaropa B
npoctpanctBe. [Ipusma u nupamuaa. llpaBwibHas mupamuga W NpaBuWibHas npusma. [Ipsimas mupamupa.
DNEeMEeHTHI MPU3MBbI U TUPAMUJIBI.
Tena BpameHus: IIHHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYTrOBOTO IIHJIMHAPA, IPSIMOTO
KpPYroBoro konyca. M3o006paxxeHue e BpameHus Ha TIOCKOCTH.
IIpeocmasnenue 06 yceueHHOM KOHyce, cedeHUs KOHyca (napaiielbHoe OCHOBAHUIO U Npoxoodsuee uyepe3
8epuiUny), cevenus YunuHopa (napaiieibHo u nepneHOUKyIapHo ocu), cevenus wapa. Pazeepmka yununopa u
KOHyCd.
Ilpocmetiwue KoMOUHaAyUU MHO202PAHHUKOS U Mel 6paujeHus medxcoy coboiu. BbluHcIeHHe 31eMEHTOB
POCTPAaHCTBEHHBIX Guryp (pedpa, quaroHaiu, yribl).
[Mnomanp MOBEPXHOCTH TPABUIBHOM TUPAMUIBI U MPSAMON Tpu3Mbl. [LIomans MOBEPXHOCTH MPSMOTO
KPYrOBOTO IWJIMHIPA, PSMOT0 KPYTOBOTO KOHYCA | IIapa.
[TonsiTne 06 o6beme. O6bEM TUPAMUIBI U KOHYCA, TPU3MBI U uuHApa. O0beM mapa.
Ilooobnwie mena 6 npocmpancmee. COOTHOLIEHUS MEXAY TUTOMIAASIMHU TTOBEPXHOCTEN M 00beMaMu MOJ00HBIX
TeJl.
Jlsuoicenus 6 npocmpancmee: napaniesibHblil NepeHoc, YeHMPAIbHAS CUMMEMPUs], CUMMEMPUsi OMHOCUMENbHO
niockocmu, nogopom. Ceoticmea 0gudxcenuii. Ilpumernenue 08udxcenutl npu peueHuu 3a0au.
Bektopsl 1 koopauHaTel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YHCIIO, YroJl MEXAy
BekTopamu. KonmmHeapHble M KOMIUIaHapHBIE BEKTOpbL. CransapHoe npoussedeHue ekmopos. Teopema o
DA3NodNCeHUU 8eKmopa Nno mpem HeKOMHAaHapHuelm eekmopam. CranapHoe npouszeedeHue 6eKkmopos 8
koopounamax. Ilpumenenue 6ekmopos npu pewlenuy 3a0ay Ha HaAxXoxcoeHue paccmosanull, OIuH, niowaoeu u
00beMo8.



VYpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. Popmyna Ons GblYUCIEHUS.
PACCMOANUSL MeNHCOY MOUKAMU 8 NPOCMPAHCMEeE.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMU
[ToBTropenue. Pemenue 3aqau Ha TabnuyHOE U TpaduyuecKoe MpeacTaBiIeHne JaHHbIX. Mcronb30BaHne CBONCTB
U XapaKTEepUCTUK YHCIOBBIX HAOOpPOB: CpEAHMX, HAMOONBIIEr0 M HAUMEHBIIET0 3HAYeHHs, pa3Maxa,
oucnepcuu. Pewenue 3adau Ha onpedenenue uacmomsi U epoamHocmu codovimuil. Buluucienue
8epOsIMHOCMEll 8 ONBIMAX C PABHOBO3MONCHBIMU dNIeMEHMAPHbIMU ucxooamu. Pewenue 3a0au ¢ npumenenuem
Kombunamopuxu. Pewenue 3a0au Ha eviuucienue 6epOSMHOCMEl He3A8UCUMBIX COObIMUL, NpUMeHeHUe
Gopmynwl  cnoocenussi eepossmuocmeu. Pewenue 3a0au ¢ npumeneHuem ouazpamm Jinepa, Oepesd
sepoamuocmetl, popmynsl bepuynnu.
Yenosnas eepoasmnocme. [Ipasuno ymnooscenus eposimuocmeti. Qopmyna noaHou 6eposmHoCmu.
Huckpemnvie crayuatinvle eenuuunvl u pacnpeoenenus. Hezasucumvie cayuatinvie eenuuunvl. Pacnpeodenenue
CYMMbL U NPOU3BEOCHUS HEe3ABUCUMDIX CILYYAUHBIX 8EIUYUH.
Mamemamuueckoe odxcudanue u Oucnepcus CryyanuHou eerudunvl. Mamemamuueckoe oxcuoanue u OUcnepcus
CYyMMbL CAY4aunblx eenudun. I eomempuueckoe pacnpeodenenue. bunomuanoroe pacnpedenenue u e2o ceoticmaa.
Henpepuignvie cnyuaiinvie senuuunsl. [lonamue o nnomuocmu eepossmuocmu. Pagnomepnoe pacnpeoenenue.
IlokazamenvHoe pacnpedeneHue, e2o napamempbi.
Illonamue o nopmanvHom pacnpeoenenuu. llapamempui Hopmanvno2o pacnpeodenenus. llpumepsl cayuatinbix
8eNUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (NO2PEUHOCMb U3MEPEHULl, POCHL Yell08eKa).
Hepasencmeo UYebviwesa. Teopema bBepuynnu. 3axon 6onvuwiux uucen. Bvlbopounviii memoo uzmepenus
seposimuocmell. Ponb 3akona 6onvuiux yucen 8 Hayke, npupooe u ooujecmae.
Kosapuayus 0syx cayuauneix eenuuun. Ilouwsmue o kosgppuyuenme xoppensiyuu. Coemecmuuvle HAOAIOOEHUs.
08YX CLYYAlIHBIX eUdUH. BoibopouHvlil Kodghduyuenm Koppenayuu.

TEMATHYECKOE IINTAHUPOBAHUWE

10 KJIACC
Ne Tema Konungectso KomnuectBo
4acoB KOHTPOJIbHBIX padoT
1 | JdeiicTBUTENBHBIEC YKCTIA 13 1
2 | Beenenne 3
3 | CrenenHas ¢pyHKUUs 12 1
4 | [NapannenbHOCTh NPSMBIX U MJIOCKOCTEN 16 1
5 | IlokazarenpHast GyHKIUS 10 1
6 | IlepneHaUKyISIPHOCTD NPSMBIX M IIIOCKOCTEH 17 1
7 | Jlorapupmuueckas pyHKuus 15 1
8 | MHororpaHHUKH 12 1
9 | Tpuronomerpuueckue GOpPMYIIBI 20 1
10 | TpuroHoMmeTpudeckue ypaBHEHHUs 13 1
11 | UtoroBoe moBTOpEHUE S)
Bcero 136 9
11 KJIACC
Ne Tema KomnuectBo Konunuectso
4acoB KOHTPOJIbHBIX PaboOT
1 | Tpuronomerpuueckue QyHKIHH 14 1
2 | Humuaap, KoHyc, map 13 1
3 | O6BéMmBI TEN 15 1
4 | Tlpon3BoaHas U €€ reoOMeTpUIECKUIl CMBICI 16 1
5 | IlpumeHeHHe NpOU3BOTHOMN K MCCIIEIOBAHUIO (DYHKIIMH 12 1
6 | BekTopsl B MpoCTpaHCTBE 6
7 | Meton KoopIMHAT B IPOCTPAHCTBE 11 1
8 | MuTterpan 10 1
9 | KomObunaTopuka 10 1
10 | DneMeHTHI TEOPHH BEPOSTHOCTEH 11 1
11 | UtoroBoe moBTOpEHHNE 18
Bcero 136 9




