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Pabouas nporpamMmma 6a30Boro ypoBHs yueOHOro npeamera «MaremaTukay
10-11 kiacc, KoTophIi BKJIHOYAET B ce0sl U3ydeHUe ABYX MoayJiel «Anredpa u
Hayaja MaTeMaTU4eCKOro aHain3a» u «l'eoMeTpus», OpUEHTUPOBAHA Ha
yuamuxcs 10-11 knaccoB, pazpaboTana Ha ocHOBe DeepaabHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIBHOTO CTaHIapTa CPEIHEro 001Iero 00pa3oBaHus
B COOTBETCTBUU C MPUMEPHON MPOTPAMMON MO MaTE€MaTUKE JIJIsI CPEHETO OOIEro
oOpa3oBanus. [lanHas mporpaMmma OpueHTHPOBaHA HA UCIIOJIh30BaHNE YICOHUKOB
Atanacsa JI.C., byty3oB B.®., Kagomies C.b u np. ['eomerpus: yuedonnk ais 10-
11 x71. obmeoOpazoBaTenbHbIX yupexxaeHuit. — M.: I[Ipocsemenue, 2020.

Anrebpa 1 Havyalla MaTeMaTHYECKOTo aHanu3a. yue0.11 yapexaenmii:
6a30BbIi 1 podunbHBI ypoBHH / C.M. Hukonbckuit, H.H. Pemerankos, A.B.
[leBkun. 7-0e n3n. — M.: IIpoceemienne, 2020, KOTOpPBIE BKIIOUYECHBI B
denepaibHbIil IepeyeHb YUeOHUKOB.

VYyeousiii wian MOY «I'uMHa3usi «ABuUaTOp» Ha HU3yUYEHHUE MATEMATUKU
6azoBoro ypoBHsi B 10-11 kmaccax mpemycmarpuBaeT 4 4daca B HEJENIO, UTO
cocTaBiisieT 272 yaca 3a JiBa rojia Oy4eHusl.

Ilnanupyembie pe3yJibTAThI OCBOCHHUSA NpeaMera «MaTeMaTHKa»

Hannass mporpamma  obOecrieuuBaeT  (GOPMHUPOBAHUE  JIHYHOCHIHBIX,

MemanpeomMemHuvlX U RPeOMEmHbIX Pe3y1bmamaos.
JIN4HOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIC PE3YIbTAThl OCBOCHUA IIPOIrpaMMBbI CPCIAHCTO O6HIGFO 06pa30BaHI/IH
IO MaT€MAaTHUKEC JOCTUTAIOTCA B €IUMHCTBC y‘IC6HOﬁ U BOCITUTATECIbHOM
AJCATCIBHOCTH

JIM9HOCTHBIC pEe3yJIbTaThl OCBOCHUSI OOYUYaIOIIUMHUCS padoyeil MporpaMMsbl
cpeaHero obiiero oopa3zoBaHHUs MO MaTEMaTHKE OTpakaTh TOTOBHOCTh M
CIIOCOOHOCTh ~ OOYyYaroIIUXCsi  PYKOBOJICTBOBATHCS copmupoBaHHOI
BHYTPEHHEH TIO3UIUEN JIMYHOCTH, CUCTEMOHW IIEHHOCTHBIX OpHUEHTAIUM,
MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHUUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOTro OOIIecTBa, paclIMpeHUE >KU3HEHHOTO OIbITa |
OTbITa JICSATEIBHOCTH B MPOILIECCE peaar3aldd OCHOBHBIX HAIPaBICHUMN
BOCITUTATEIbHOU AEATEIIBHOCTH, B TOM YMCJI€ B YAaCTH:

1. I'pasxcoanckozo eocnumanus:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKONW TO3UIMK OOyYaromerocs Kak aKTHUBHOTO
¥ OTBETCTBEHHOTO  WI€Ha  POCCHMCKOTO  0OIecTBa; OCO3HAHWE  CBOMX
KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKCHHE 3aKOHA W MPaBOMOPSIIKA;
nNpeacTaBJICHHEM O MaTEMaTHYECKHX OCHOBaX (pyHKIIMOHUPOBAHUS
Pa3IuYHBIX CTPYKTYP, SIBJICHUN, ONPOLEAYP TPa’kJIaHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K OOCYXJEHHIO DTHUYECKUX
npoOJieM, CBSI3aHHBIX C MPAKTUHYECCKHUM MOPUMEHEHUEM HOCTHXKEHUM
HayKU, OCO3HAHUEM BaXXHOCTH MOPAIBHO-dTUYECKUX ITPUHIIUIIOB B
JIESITEJIbHOCTU  y4YEHOI'O, YMEHHE B3aUMOJICHCTBOBATh C COIMAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBUM C MX (YHKIMSIMH W Ha3HAYEHHEM; TOTOBHOCTH
K T'YMaHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH.

2. Illampuomuueckozo eocnumanus:



chopMUpPOBAHHOCTH poccuiickoi rpakJIaHCKOM UJICHTUYHOCTH,
MaTpuoTU3Ma, YBAXKEHHUS K TMPOLUUIOMY M HACTOSIIEMY POCCHMCKOM
MaTE€MaTHUKH;, LIEHHOCTHBIM OTHOLIEHWEM K JOCTIKEHUSM  POCCHUHUCKHX
MaTEMaTUKOB U POCCUUCKOM MaTeMaTHMYECKOW MIKOJIbI, K HCHOJIb30BAHUIO 3THX
JTOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH

3. /lyx06HO-HpaABCMEEHHO20 60CNUMAHUA:
OCO3HaHUE JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa; cOPMHUPOBAHHOCTh

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEAEHUS, CIIOCOOHOCTH OLIEHUBATH
CUTYyalllIO0 U HIPUHUMATh OCO3HAHHBIE PEIICHUSI, OPHUEHTHUPYSICh Ha
MOPJIBHO-HPABCTBEHHBIE HOPMBIU LIEHHOCTH; OCO3HAHME JIMYHOTIO BKJIa1a B
IIOCTPOEHHUE YCTOMYMBOrO Oy AyIIETO.

4. dcmemuueckozo 6ocnumanu:
9CTCTHYCCKOC OTHOICHUC K MUPY, BKIIIOYasd 9CTCTUKY 6I>ITa, HaYy49HOTI'O

Y TEXHUYECKOTO TBOPYECTBA, BKIKOYAs ICTETUKY MAaTEMATUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a]a4, PEIICHH, paCCyKICHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

5. Du3uyeckozo éocnumanu:
ChopmMupoBaHHOCTh YMEHUS IPUMEHATh MaTEMaTHUECKHUE 3HAHUS B HUHTEpEcax
3I0pOBOT0 U O€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOLLEHUS K CBOEMY
3JI0pOBbIO; AKTUBHOE HENMPUSTHUE BPEAHBIX NPUBBIYEK U UHBIX (hOpPM
NPUYUHEHHUS Bpena GU3n4ecKoMy U IMCUXUYECKOMY 3/I0POBBIO

6. Tpyooeozo éocnumanus:

TOTOBHOCTh K TPYZy, OCO3HaHME IIEHHOCTH MAacTepCTBa, TPYIOJIHOOHE,
TOTOBHOCTh K aKTHMBHOMW JEITCIBHOCTHM TEXHOJOTHYECKOM M COIMaJIbHOM
HaIMpPaBJICHHOCTH, CIIOCOOHOCTH WHUIIMAPOBATh, IJIAHUPOBATH u
CaMOCTOSITEJIbHO BBIMOJHATh TaKyl0 JE€ATEJIbHOCTh; MHTEPEC K Pa3IMYHBIM
cepam npodeccnoHaIbHON NEATSIBHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BeIOOp Oynaymieid mipodecCHuM U peaar30BbIBAaTh COOCTBEHHBIC >KH3HCHHBIC
IUIaHbI, TOTOBHOCTb M  CHOCOOHOCTH K MaT€éMaTHYECKOMY OOpa30BaHUIO
U CaMOOOpa30BaHMIO Ha MPOTSIKEHUU BCEU >KU3HU; TOTOBHOCTHIO K aKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HANPABIECHHOCTH.

7. IKo102U4eCK020 6OCNUMAHUA:
c(hOpMHUPOBAHHOCTH IKOJIOTHUCCKON KYJIBTYPhI, TOHUMAHUE BIMSHUS COIUAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUATIBHOM CPEbI,
OCO3HaHHUE II100aIbHOTO XapaKTepa IKOJIOTHYECKUX Mpo0ieM, INIaHUPOBAHUE
Y OCYLIECTBJIEHUE ICMCTBUIM B OKPYKAIOIIEH CPeJIe HA OCHOBE 3HAHMS LEIIEeH
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA, AKTUBHOE HENIPUATHUE JECUCTBUM,
MIPUHOCSIIMX BPEJl OKPYIKAIOILIEW CpeAe, YMEHHE TPOTHO3UPOBATH
HEeOJIaroNMpUSITHBIC KOJIOTHYCCKHE TIOCIICICTBUS IPEAIPUHUMAECMBIX JEHCTBHUH,
MPEIOTBpAIATh UX; PACIIUPEHHUE ONBITA AEATEIHLHOCTU IKOJIOTUUECKOU
HanpaBJIeHHOCTH

8. llelmocmu HAYYHO20 NO3HARUA:



c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOUN MPAKTUKU, TOHUMAHUE MATEMATHIECKON HAYKU
Kak cephl YEITOBEUECKOU MeATEILHOCTH, ITANOB €€ Pa3BUTHSA U 3HAYUMOCTH JIJIS
Pa3BUTHS LIUBUIIN3ALMY; OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTEMaTHYECKOMN
KYJbTYpPOU Kak CpeICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH
MIPOEKTHYIO U HCCIIEIOBATENBCKYIO IESITENbHOCTh MHINBUAYAJIBHO U B TPYyMIE

MeTtanpeameTHbie pe3yJbTaThl

MeranpeaMeTHbIE PE3YIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON
IIPOrpaMMBbI MPEACTABICHBI TPEMS TPyIIIaMU YHHUBEPCABHBIX YYEOHBIX I€HCTBHIA

(YY)

B pesynbrare ocBoeHuss yueOHoro mnpeamera «MHOCTpaHHBIM — S3bIK
(anrmuiickuii)» Ha yriayOiaeHHoM ypoBHe B 10-11 kiacce BBIMYCKHUK JOCTUTHET
CJIeIYIOLME METAIIPEAMETHBIE PE3YIIbTATHI:

1. PeryasiTuBHbIC YHHBepcaJIbHbIe YUeOHbIE e CTBUSA
BbINyCKHUK HAYYHUTCS:

CaMOCTOATENIHO ONpPENeNsATh LENH, 3aJaBaTh NapaMmMeTpbl U KPUTEPHUH, IO
KOTOPBIM MO>KHO OTIPEAETUTh, YTO 1Eb IOCTUTHYTA;

OLICHWBAaTh BO3MOYKHBIC TOCJIEICTBUS JIOCTIDKEHUS TIIOCTABICHHOW IIENH B
JESITEIbHOCTH, COOCTBEHHOMN JKU3HM M KU3HU OKPY’KAIOIIUX JIIOJIeH, OCHOBBIBAsICH
Ha COOOpaKeHUSX ITUKU U MOPAJIH;

CTaBUTh ¥ (opMyIupoBaTh COOCTBEHHBIE 3a7aud B 00Opa30BaTEILHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYalUsX;

OLIEHUBATh PECYPCHI, B TOM YHCJIE BPEMs U Ipyrue HeMaTepHuajbHbIE PECYpPCHI,
HEOOXOMMBbIE JJIs JOCTUKEHHSI IOCTaBICHHOM 1IeNu;

BbIOMpATh My Th JOCTHXKEHHUS 11€J11, JIAHUPOBATh PEIICHUE TOCTABICHHBIX 3a/ad,
ONTUMU3UPYS MaTepHAJIbHbIE U HEMaTepUaIbHbIE 3aTPaThl;

OpraHu30BbIBaTh  3(PQEKTUBHBI MOUCK PECypcoB, HEOOXOAUMBIX  JUIS
JOCTH>KEHHSI IOCTABJICHHOM LENH;

COMOCTABIISATh MOJYYEHHBIN Pe3ysbTaT IEATebHOCTH C MOCTaBICHHOW 3apaHee
LENbIO.

2. Ilo3HaBaTeIbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
BbpInycKHMK HAYy4YHUTCH:

HMCKaTh M HAXOJIUTh OOOOIIEHHBIC CIOCOOBI PEIICHHS 3aJad, B TOM YHCIE,
OCYIIECTBIISATh Pa3BEPHYTHIM MH(GOPMAIIMOHHBIN MMOMCK M CTABUTHh HA €r0 OCHOBE
HOBBIC (yueOHbIE U TIO3HABATEILHBIC) 33/1a4H;

KPUTHYECKH OLICHUBATh M MHTEPIPETUPOBATH HH(POPMAIIHMIO C PA3HBIX MTO3HITUH,
pacIio3HaBaTh U (PUKCHUPOBATH IPOTHBOPEUHS B MH(POPMAIIMOHHBIX HCTOYHHKAX;



UCTOJb30BAaTh  pa3iMyHble  MOJEIbHO-CXEeMAaTUYEeCKHe  CpeAcTBa  JUIA
NPEICTAaBICHUS CYIIECTBEHHBIX CBS3€d M OTHOLICHHWH, a TaKXKe MPOTHBOPEUUil,
BBISIBIICHHBIX B WH(OPMAIIMOHHBIX UCTOYHUKAX;

HAXOJIUTh U MPUBOAUTH KPUTHUECKHUE APTyMEHTHl B OTHOILICHUU NEHCTBHNA U
CYXJIEHUI APYyroro; COKOIHO U pa3yMHO OTHOCHTBCS K KPUTHUECKUM 3aMEUaHHUSIM
B OTHOIIEGHUU COOCTBEHHOTO CYXJCHHUSA, paccMaTpuBaThb HX Kak pecypc
COOCTBEHHOI'O Pa3BUTHS;

BBIXO/JMThH 32 PaMKH Y4EOHOTO IMpelMeTa U OCYIIECTBIIATDH lLieJICHANPABICHHBIN
IIOMCK BO3MOKHOCTEH JUIsl IMIMPOKOI0 MEepeHoca CPesiCTB U CIIOCOO0B AEUCTBUS;

BBICTpAaWBaTh HHJMBUIYAIbHYI0 OOpa30BaTEIbHYIO TPACKTOPHUIO, YUHUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYpCHBIE OTPaHUYCHUS;

MEHSTh U YACPKUBATh Pa3HbIC MO3HUIINY B TO3HABATEIBHOMN 1E€ATEIHHOCTH.

3. KomMyHHKaTHBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiicTBUS
BhINyCKHMK HAYYHUTCH:

OCYIIECTBIATh JEJOBYI0 KOMMYHHUKAlLlMIO KaK CO CBEPCTHHKaMH, TaK M CO
B3pOCJIBIMH (KaK BHYTpU 00pa3oBaTeIbHOM OpraHU3aluy, TaK U 3a €€ MpeaeaamMu),
noJ0MpaTh MapTHEPOB JJIs JEJIOBOM KOMMYHHUKAIIMM MCXOIs W3 COOOpa)KeHW
pe3ybTaTUBHOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX CUMITATH;

IpU OCYIIECTBICHUH TPYNNOBOM pabOThI OBITh KaK PYKOBOIUTENIEM, TaK W
YJIEHOM KOMAaHJIbl B Pa3HBIX pOJSIX (T€HEpaTop WACH, KPUTHK, HCIIOTHHUTEIb,
BBICTYNAOUINI, 3KCOEPT U T.1.);

KOOPAMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUAX PEATLHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BepHYTO, JIOTUYHO U TOUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCBMEHHBIX) A3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(PJIUKTOI€HHbBIE CUTYaLlMH U MTPEI0TBPAILATh KOHPIUKTHI 10 UX
aKTUBHOM (ha3bl, BhICTpauBaTh JACJIOBYIO M 00pa3oBaTelIbHyI0 KOMMYHHKAIHIO,
n30erast TMYHOCTHBIX OLEHOYHBIX CYXACHUM.

IIpenMeTHbIE pe3yabTATHI
[IpenMeTHBIC pe3ybTaThl M3yUECHHS YUeOHOTO0 npeaMeTa « MaTeMaTukay Ha

0a30BOM YPOBHE OPUEHTHUPOBAHBI HA O0IYI0 (DYHKIIMOHAJIBHYIO TPaMOTHOCTb,
MOJTy4YE€HHUE KOMIIETEHTHOCTEH J1JIs1 MOBCEIHEBHOM KU3HU U 00IIETO pa3BUTHS. DTa
rpynmna pe3yJibTaToOB MPEANnoJiaracT:
— IMMOHUMAaHKE PEAMETA, KIIFOUEBBIX BOIMPOCOB U OCHOBHBIX COCTABJISIOIINX
AJIEMEHTOB U3y4aeMOU IpeAMETHON 00J1acTH, YTO 00ECTICUMBACTCS HE 3a CUET
3ay4MBaHUs OMPEACICHUN U IPaBUil, a IOCPEACTBOM MOAECIUPOBAHUS U
MOCTAaHOBKH MPOOJIEMHBIX BOIIPOCOB KYJIbTYPhI, XapaKTEPHBIX JIJIsI JAHHOU
peaMETHOM 00J1acTH;

— YMEHHE pellaTh OCHOBHBIE MPAKTUYECKHE 3a/laud, XapaKTepHbIC IS
WCITIOJIb30BAHUS METO/IOB U MHCTPYMEHTApUS JJAHHOM MpeIMeTHOM 001acTu;

— OCO3HAaHHE PAMOK H3y4yaeMOM MpeAMETHOW 0O0JacTH, OTPaHUYEHHOCTH
METOJIOB U MHCTPYMEHTOB, TUIIMYHBIX CBSI3€ C HEKOTOPHIMU APYTUMHU 00JIACTIMHU
3HAHMS.



ba3oBblil ypoBeHb
«ITpo0sieMHO-PYHKIIMOHAJIbHBIE PE3YJIbTAThD)

Pa3znea

BbINyCKHUK HAYYHUTCSH

BbINyCKHUK MOJYYUT
BO3MOKHOCTb HAYYHThCS

Hean OCBOEHHSI

JU1s1 UCTIOJIb30BAHUS B

Jlns pa3BUTHS MBILUICHUS,

MHOECTB, YACIIOBbIE
MHOECTBA Ha
KOOPJAMHATHOM MPAMOH,
OTPE30K, UHTEPBAI,

omnepupoBaTh Ha Oa30BOM
YPOBHE TOHSATHUSAMMU:
yTBEPXKICHUE,
OTpHUIIaHUE
YTBEPKICHUS,
VCTUHHBIC U JIO)KHbBIE
YTBEPKIACHUS, IPUUNHA,
CJICJICTBUE, YaCTHBIM
city4ait o0I1Iero
YTBEPKICHUS,
KOHTPIIPUMED;

HaxOJUTh NIEPECECUEHUE U
00bEeIMHEHUE ABYX
MHOECTB,

npeamera MTOBCETHEBHOM XU3HU U WCITOJI30BAHUS B
obecrieueHus MTOBCETHEBHOM KM3HU
BO3MOYKHOCTH YCIICIITHOTO | U 00€CTICUCHUS
MIPOJIOJKECHUS BO3MOYKHOCTH YCITEIITHOTO
oOpa3oBaHus 10 MPOJI0JKEHUS 00pa30BaHUs
CHEIUATBHOCTAM, HE MO CHEHAIBHOCTSM, HE
CBSI3aHHBIM C MPUKIIAHBIM | CBSI3aHHBIM C MPUKIIATHBIM
UCITI0JIb30BAaHUEM UCII0JIb30BAaHUEM
MaTeMaTUKU MaTeMaTUKU
TpeOoBanus K pe3yjabTaTam
Inemenmot OnepupoBath Ha 0a30BOM | — OmnepupoBaTh?
meopuu ypoBHE! moHATHAMM: MOHSATUSIMU: KOHEYHOE
MHOIMHCECME U KOHEYHOE MHOKECTBO, MHO>KECTBO, AJIEMEHT
Mamemamuyeckou AJIEMEHT MHOKECTBA, MHOKECTBA,
J102UKU MIOJIMHOKECTBO, MIOJIMHOKECTBO,
nepecevyeHue u nepeceueHue u
00BbeIUHEHNE 00beIUHEHNE MHOYKECTB,

YHCJIOBBIC MHOXKECTBA Ha
KOOPAMHATHOMN NIPSIMOH,
OTPE30K, UHTEPBAI,
MOJyUHTEpBal,
MIPOMEKYTOK C
BBIKOJIOTOM TOYKOIA,
rpaguueckoe
MIPEJICTABJICHUE
MHOECTB Ha
KOOPJIMHATHOM
IIOCKOCTH;

— OIEepUpOBaTh
MTOHATUSIMM:
YTBEPKAECHUE,
OTpUILIAHUE
YTBEPKACHUS, ICTUHHBIC
Y JIOKHBIE YTBEPKICHUS,
MIPUYMHA, CJIEICTBUE,

13pnechb M panee: pacnosHaBaTbh KOHKPETHbIE NPUMEPbI OBLLMX NOHATUI N0 XapaKTePHbIM NPU3HAKaM, BbINOAHATb
[AeNCcTBMA B COOTBETCTBUM C ONpeseneHnem U NPOCTeNWMMIN CBOMCTBAaMM NOHATUIN, KOHKPETU3MPOBaATb

npumepamu obLime NOHATHUA.

23pnecb 1 fanee; 3HaTb ONpeAesieHNe NOHATUA, YMETb NOACHATb €ro CMbIC/I, YMETb MCMNONb30BaTh NMOHATUE U €ro
CBOWCTBa NPV NPOBEAEHUN PACCYKAEHWUN, pelleHnm 3a4a4.




NPEACTABIECHHBIX
rpadruyecku Ha
YHCJIOBOW MPSIMOM;

CTPOUTH Ha YUCIOBOM
MIPSIMOU ITOJAMHOXKECTBO
YUCJIOBOTO MHOXECTBA,
3aJaHHOE MPOCTEUILINMHU
YCJIOBUSIMU,

pacIio3HaBaTh JIOKHBIE
YTBEPKICHHUSI, OIITMOKHU
B PACCYXICHUSX,

B TOM YHCJIE C
UCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B noBcenHEBHOM KU3HU U
IIPY U3YYEHUU JIPYTUX
IIPEAMETOB:

— HCIIOJIB30BaTh
YU CJIOBBIE MHOKECTBA
Ha KOOPAMHATHOU
NPAMOM JJIs1 ONTUCAHUSA
pEABHBIX MPOLIECCOB U
SIBJICHUM;

— IIPOBOJUTH JIOTUYECKHUE
paccyXIeHus B
CUTYaIUAX
MTOBCEHEBHOM KU3HU

YaCTHBIN CIydait o01ero
YTBEPKIACHUS,
KOHTPIIPUMED;

— TIPOBEPSTH
MPUHAJICKHOCTD
3JIEMEHTA MHOXECTBY;

— HaXOJIUTh MEPECECUCHUE U
00beIMHEHNE MHOXKECTB,
B TOM YUCJIE
IIPEACTaBICHHBIX
rpaduyecK Ha
YHUCJIOBOW MPSIMOM U HA
KOOPJMHATHOM
IJIOCKOCTH;

— TPOBOJUTH
JIOKa3aTEIbHbIC
paccyXaeHus s
000CHOBaHUS
VCTUHHOCTHU
YTBEPXKIACHUN.

B noBcegHEeBHOM KU3HU U
IIPU U3YUYECHUH APYTUX
MPEIMETOB:

— HCIIOJIL30BaTh YHCJIOBEIC
MHO>KECTBA Ha
KOOPJIWHATHOM MPAMOMN U
Ha KOOPJIMHATHOU
IUIOCKOCTH JJISI OITMCAHUS
peaJbHBIX MPOILECCOB U
SIBJICHUIM;

— TPOBOJUTH
JIOKa3aTeJIbHBIC
paccyX1eHus B
CUTYaLUAX
MMOBCEJHECBHOM KU3HU,
IIpY PELICHUU 3a7a4 U3
JPYTUX IPEIMETOB

Yucna u
8bIPAIHCCHUSA

OmnepupoBath Ha 6a30BOM
YPOBHE MOHSATHSMH:
1€JI0€ YUCIIO,
JIETUMOCTh YUCeI,
0OBIKHOBEHHAsI P00,
JecsATUYHAs ApoOb,
paIroHaIbHOE YHCIIO,

CB00OOHO OTIEpUPOBATH
MOHATHUSIMU: 11ETI0€
YHUCIIO, TETUMOCTh
4yrcell, OOBIKHOBEHHASI
IpoOb, TeCATHIHASL
JpoOb, palluOHAILHOE
YUCI0, NpUOIMKEHHOE




NpUOKEHHOE
3HaYE€HHE YHUCJa, YacTh,
J10J1s1, OTHOILICHUE,
IPOLIEHT, OBBIILICHUE U
MIOHMKEHHE Ha
3aIaHHOE YHCIIO
MPOIEHTOB, MACIITAD;

omnepupoBaTh HA OA30BOM
YPOBHE NOHSATUAMMU:
norapudM 9ucia,
TPUTOHOMETPHUYUECKAS
OKPY>KHOCTb, TpajycHas
Mepa yriia, BeTu4ruHa
yTIJia, 3aJaHHOTO TOYKOMN
Ha
TPUTOHOMETPHUECKOMN
OKPY>KHOCTH, CUHYC,
KOCHHYC, TAHT€HC U
KOTAHT€HC YTJIOB,
HMMEIOIIUX
MIPOU3BOJIBHY IO
BEITMYHHY;

BEITIOJTHSTH
apudmMeTHIECKUe
JIEVUCTBUS C LEJIBIMU U
panmoHaIbHBIMU
YHUCJIAMH;

BBITIOJIHSATH HECJIOAKHBIE
npeoOpa3oBaHus
YHUCJIOBBIX BBIPAXKEHUN,
COJICpIKAIIIUX CTEIICHU
yuced, MO0 KOPHU U3
YHCel, JIM00
aorapupMbl YUCET;

CpaBHUBATh palMOHAIbHBIC
Yuca MEXIy coOO0M;

OIICHUBATh U CPABHUBATH C
paIrmoHaIbHBIMU
YUCJIaMH 3HAYCHUS
IICJIBIX CTEIICHEH Ymcell,
KOPHEMN HaTypaJbHOU
CTEIICHU U3 YUCET,
jorapuMOB YHUCEN B
MPOCTBIX CIyYasiX;

n300pakaTb TOYKAMH Ha
YHCJIOBOW MPSIMOU

3HAYEHUE YUCJIa, YacTh,
JI0JIs1, OTHOLIEHUE,
MPOLIEHT, NOBBIIICHUE U
MOHMKEHUE HA 33JJaHHOE
YUCJIO MPOIIEHTOB,
MacImTao;

MPUBOJIUTH PUMEPHI YUCETT
C 3aJITaHHBIMU
CBOMCTBAMHU JICJIUMOCTH;

ONEPUPOBATH OHSATUAMMU:
jorapuM gucia,
TPUTOHOMETPHUYUECKAS
OKPY>KHOCTb, paIMaHHAs
U TpajJlyCHas Mepa yria,
BEJIMYMHA yIJIa,
3aJIaHHOTO TOYKOM Ha
TPUTOHOMETPHUUECKOMN
OKPY>KHOCTH, CUHYC,
KOCHUHYC, TAHT€HC U
KOTaHI'€HC YIJIOB,
UMEIOIIUX
IPOU3BOJIbHYIO
BEJIMYMHY, YHUCJIa € U T;

BBITIOJTHSATH
apupMeTuIecKue
JICUCTBUS, coueTast
YCTHBIE U TUCbMEHHBIE
MPUEMBI, IPUMEHSS TIPH
HEO0OXOIUMOCTHU
BBIYUCIIUTEIbHBIE
YCTPOWCTBA;

HaXOJUTh 3HAYCHUS KOPHS
HaTypaJlbHOW CTEICHH,
CTETICHHU C
palMOHAILHBIM
noKa3aresieM,
norapudma, UCTOJIb3YsI
IpU HEOOXOIUMOCTH
BBIYUCIIUTEIbHBIE
YCTPOUCTBA;

MOJIb30BATHCS OLEHKOU U
MIPUKUIKON TIPU
MPaKTUYECKUX pacyeTax;

MPOBOJAUTH IO U3BECTHBIM
dbopmysiam u paBuIaM
npeoOpa3oBaHus




1[EJIbIE ¥ pallMOHATBHBIC
qyuca,

n300pakaTb TOYKAMH Ha
YHCJIOBOW MPSMOU
LIeJIbIE CTEIIEHU YHCeT,
KOPHH HATYpaJbHOU
CTEIICHU U3 YUCET,
norapudmel yncen B
MPOCTHIX CITyYasiX;

BBITIOJTHATH HECIIOJKHBIE
peoOpa3zoBaHUs 1EIbIX
U ApoOHO-
palMOHAJIBHBIX
OYKBEHHBIX
BBIPKECHUM;

BBIPAXKATh B MPOCTEHIIINX
ClIy4asix U3 paBeHCTBa
OJIHY NEPEMEHHYIO
yepes JIpyrue;

BBEIYHCIIATH B MPOCTHIX
CITy4asix 3HAYCHUS
YUCJIOBBIX M OYKBEHHBIX
BBIPAKEHUU,
OCYIIIECTBIISSA
HE0OXOIUMBbIC
MOJICTAHOBKH U
npeoOpa3oBaHus;

n300pakaTh CXEMAaTHIECKU
yTOJ1, BEJIMYMHA
KOTOPOTO BBIPAKEHA B
rpamycax;

OIICHWBATh 3HAKH CHHYCA,
KOCHHYCa, TAHTEHCA,
KOTaHIeHCa
KOHKPETHBIX YTJIOB.

B noBcenHeBHOM KU3HU U
IPY U3yYECHUU JPYTUX
y4€OHBIX MPEAMETOB:

BBITIOJTHATH BHIYUCIICHUS
IPY pEIICHUN 337124
PAKTUIECKOTO
XapaKTepa;

BBITIOJTHATH MMPAKTHUECKHE
pacueTsl C
UCIIOJIb30BAaHUEM TIPH
HEOOXOIUMOCTH

OYKBEHHBIX BBIpQXXCHHUI,
BKJIFOUAIOIINX CTENEHH,
KOPHH, JIOTapu(dMbI 1
TPUTOHOMETPUUECKHE
byHKINY;

HAXOJIUTh 3HAYCHHUS
YUCJIOBBIX M OYKBEHHBIX
BBIPAXXECHUU,
OCYIIECTBIISIS
HEO0OXOIUMbIE
MIOJICTAHOBKH 1
npeoOpa3zoBaHus;

— u300paxaThb
CXEMaTHUYECKHU yTOJI,
BEJIMYMHA KOTOPOTO
BBIpaKEHA B Irparycax
WIH pajraHax;

— HCTOJb30BaTh MPHU
pelIeHny 3a1a4
TaOJIMYHbIC 3HAYCHUS
TPUTOHOMETPUUYECKHUX
GbyHKIMA YTIIOB;

—  BBITIOJHATH TIEPEBO/T
BEJTUYMHBI yTJIa U3
pagraHHON MEpHI B
rpagyCHYIO U 0OpaTHO.

B nmoBceqHEBHOM KU3HU U
IPY U3yYCHUU JPYTUX
y4€OHBIX MPEAMETOB:

BBITIOJIHATD JIEUCTBUSA C
YUCJIOBBIMU JAHHBIMU
IIpU PEIICHUU 3a/1a4
PaAKTUYECKOTO
XapakTepa U 3a/1a4 u3
Pa3IMYHBIX 00J1acTeH
3HAaHWUM, UCIIOJIB3YS IIPU
HEOOXOIUMOCTH
CIIPaBOYHBIE MaTepHUaIbl
Y BBIYUCIIUTEIbLHBIC
YCTPOMCTBA;

OIICHUBATh, CPABHUBATh U
UCIIOJIb30BaTh MPU
pELIEHUN MPAKTUYECKHUX
3a/1a4 YMCIIOBbIE




CITPABOYHBIX
MaTepuaioB U
BBIYMCIIUTEIbHBIX
YCTPOWCTB;

COOTHOCUTbH PEaJIbHbIC
BEJINYMHBI,
XapaKTePUCTUKU
00BEKTOB
OKpY>Karolllero Mupa ¢
UX KOHKPETHBIMHU
YUCTIOBBIMU
3HAYEHUSIMU;

HCIIOJIb30BaTh METOBI
OKpYTJICHUS,
npUOITMKEHUS U
NPUKHUJIKU TIPU
pPELIEHUH MPAKTUYECKUX
3aJ1a4 ITOBCEIHEBHON
KU3HU

3HA4YEHHUs PeabHbBIX
BEJIMYMH, KOHKPETHBIE
YHCIIOBBIC
XapaKTEPUCTHKH
00BEKTOB OKPY>KAIOIIETO
MUpa

Ypaeuenua u
HepaseHcmea

Pemate nuHeliHbIe
ypaBHEHUS U
HEPaBEHCTBA,
KBaJpaTHBIC YPAaBHCHHUS,

pemiath Jiorapudmudeckue
ypaBHeHus Bua 10g 4
(bx+c)=dmu
IIPOCTEUILINE
HepaBeHCTBa Buja 10g 5
X <d;

peraTh mokKa3aTeabHbIC
ypaBHeHus, BHaa aP* =
d (rme d MmoxHO
IIPEICTaBUTh B BUJIE
CTETIEHU C OCHOBaHHUEM
a) U nmpocTenime
HEpaBEHCTBA BHjIa @* <
d (rme d moxHO
PEICTaBUTh B BUJIE
CTETNIEHU C OCHOBaHUEM
a);.

MPUBOUTH HECKOJIBKO
IIPUMEPOB KOPHEMN
IIPOCTEUILIETO
TPUTOHOMETPHUUYECKOTO
ypaBHEHHS BUJIA: Sin X =
a, Cosx=a, Igx=a,

— Pemars pannonansHsle,
IIOKa3aTeJIbHbIE U
norapudmMuyeckue
YpaBHEHUS U
HEPaBEHCTBA,
IIPOCTEUILINE
UppalOHAIbHBIE U
TPUTOHOMETPHUUECKHE
YPaBHEHMS], HEPABEHCTBA
U UX CUCTEMBI;

HCIIOJIb30BaTh METOBI
pelIeHNs YpaBHEHUM:
IpUBEACHUE K BULY
«IIPOU3BEICHUE PABHO
HYJIIO» UJIN «YaCTHOE
PaBHO HYJIIO», 3aMEHA
IIEPEMEHHBIX;

MCIIOJIb30BaTh METOL
VUHTEPBAJIOB [
pELICHNs HEPABEHCTB;

— HCIIOJIb30BaTh
rpaguyecKkuit MeTo st
IPUOIMKEHHOTO
pelLIeHus] YPaBHEHUUN U
HEPABEHCTB;




ctgx=a,romea—
TaOJIMYHOE 3HAYEHUE
COOTBETCTBYIOIIEH
TPUTOHOMETPHYECKOMN
(GYyHKIUH.

B noBce1HEBHOM KU3HU U
MIPU U3YUYECHUH IPYTHUX
MPEIMETOB:

— COCTaBJISITh U pElIaTh
YPaBHEHHUS U CUCTEMBI
YPaBHEHUU MPHU
PELIEHUN HECIIOXKHBIX
MPAaKTUYECKUX 3a/1a4

— wu300paxkaTh Ha
TPUTOHOMETPHUUECKOMN
OKPY>KHOCTH MHOECTBO
PELIEHUN MPOCTEUIIINX
TPUTOHOMETPUUYECKUX
YPaBHEHUN U
HEPABEHCTB;

— BBINOJHATH OTOOP
KOPHEW YpaBHEHUMN WITH
pELIECHN HEPABEHCTB B
COOTBETCTBHH C
JTOTIOJIHUTEIbHBIMU
YCIIOBUSIMU U
OTPAHUYECHHUSIMU.

B noBcenHeBHON KU3HU U
MIPU U3YUYEHUHU JIPYTUX
y4eOHBIX MPEAMETOB:

— COCTaBJISITh U pELIATh
YPaBHEHHSI, CUCTEMBI
YPaBHEHUU U
HEPABEHCTBA MpHU
pELIECHNUH 337a4 IPYTUX
y4eOHBIX NMPEIMETOB;

— HCMOJIb30BaTh YPaBHEHUS
Y HEPABEHCTBA JIJIA
MIOCTPOCHHUS U
VICCIIEIOBAHUS
MPOCTEUIIINX
MaTeMaTHYEeCKHUX
MOJIEJIEN PEeAIbHBIX
CUTYyalluH WUJIN
NPUKIIAJIHBIX 3a]1a4;

— yMETh
UHTEPIIPETUPOBATH
IIOJIy4YE€HHBIN [IpU
pelIeHu! ypaBHEHMUS,
HEPABEHCTBA UJIU
CHUCTEMBI pe3yJIbTaT,
OLICHUBATH €TO
IpaBIONO00HE B
KOHTEKCTE 3aJaHHOU
peanbHOM CUTYallUH WA
MIPUKJIATHOM 3aJja4n




Dyukyuu

OmnepupoBarb Ha 6a30BOM
YPOBHE MOHATUSMU:
3aBHCHUMOCTb BEJIMYUH,
(YHKIMS, apTyMEHT U
3Ha4YE€HHE (PYHKIUH,

00J1acTh ONpeeTeHUs U

MHOKECTBO 3HAYEHUU
bynkmn, rpadux
3aBHUCHUMOCTH, TpauK
GYHKIUH, HYJIH
(GYHKIIIH, TPOMEKYTKH
3HAKOOCTOSIHCTBA,
BO3pacTaHHe Ha

YU CIOBOM IIPOMCIKYTKC,

yObIBaHUE HA YHCIIOBOM
IPOMEXYTKE,
HauOosbllIee U
HaUMEHbBIIIEe 3HAYCHHE
(yHKLIMM Ha YUCIOBOM
MIPOMEXKYTKE,
MePHOINIECcKast
(yHKUHUS, IEPUOT;

ornepupoBaTh Ha 0a30BOM
YPOBHE TOHSATUSIMU:
npsimMasi U oOpaTHas
IPONOPLUUOHATIBHOCTD
JIMHEHHAs,
KBaJIpaTU4Hasl,
norapupMuyecKas u
noka3aTesbHast
byHKIUY,
TPUTOHOMETPUUYECKIE
byHKIIY;

pacno3HaBaTh rpapuKu
AJIEMEHTaPHBIX
GyHKUMNA: TPAMON U
oOpaTHoOM
IPONOPIUOHATIBHOCTH,
JIMHEHHOM,
KBaIPaTUYHOM,
norapuMUYECKON U
II0Ka3aTEIbHON
byHKIHIA,
TPUTOHOMETPUUYECKUX
byHKIM;

OmneprpoBaTh NOHATUSIMHU:
3aBHCHUMOCTb BEJIMYUH,
(YHKIMS, apTyMEHT U
3HaueHUe QPYHKINH,
00J1acTh OMNpeeTeHUs U
MHOYECTBO 3HAYEHUN
byskmn, rpadux
3aBHCHUMOCTH, TpaQuK
GYHKIUH, HYJIHA
(GYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHue Ha
YHICIIOBOM ITPOMEXKYTKE,
yObIBaHUE HA YUCIIOBOM
IPOMEXYTKE,
HauOosbllee U
HauMEHbIlIee 3HaUYCHHUE
(yHKLIMM HAa YUCIOBOM
IPOMEXKYTKE,
NepPUOINYECKas
(GyHKUHUS, IEPUOI,
YeTHAs U HEeYeTHas
byHKINY;

OTIEPUPOBATH TOHATUSIMHU:
npsimMasi 1 oOpaTHas
IPONOPLUUOHATIBHOCTb,
JIMHEHHAas,
KBaJIpaTU4Hasl,
jorapupMuyecKas u
noka3zaTesbHast
byHKIUH,
TPUTOHOMETPUUYECKIE
byHKIMY;

— ONpENeNiTh 3HAUYCHUE
GbyHKIUU 110 3HAYEHUTO
aprymeHra mnpu
Pa3IMYHBIX CIIOCO0aX
3amanusi PyHKIUH;

— CTpPOUTH rpauKu
W3YYCHHBIX (QYHKIUH;
OTHCHIBATH 1O TpapuKy | B

IIPOCTEUIINX CIIy4asX I10
dbopmyIie moBeacHUE U
CBOMCTBa (DyHKIIMIA,
HAXOJUTh MO rpaduKy




COOTHOCHUTH Tpaduku
AJIeMEHTapHbIX
byHKIUR: IpSAMON U
oOpaTHOM
MPOMOPIUOHATIEHOCTH,
JIMHEMHOM,
KBaJIpPATUYHOM,
jorapuMUYECKON U
II0KA3aTeJIbHOU
byHKIHA,
TPUTOHOMETPHUUECKHIX
dbyukiui ¢ hopmynamu,
KOTOPBIMU OHH 33/IaHBbI;

HAXOJIUTh MO TpaduKy
IpUOTNKEHHO 3HAUCHUS
GbyHKINUU B 3aJaHHBIX
TOYKAaX;

ONPENENATh N0 rpaduKy
CBOMCTBA (DyHKIIMH
(HyT1, MPOMEXYTKH
3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJIbIINE U
HAaWMEHBIINE 3HAYCHUS
U T.IL.);

CTPOUTH ACKU3 rpaduka
byHKIUH,
YJIOBJIETBOPSIOIEH
IIPUBEICHHOMY Ha00py
yCIIOBUM (ITPOMEKYTKH
BO3pacTaHus /
yOBbIBaHHUSI, 3HAUCHHE
(yHKUIMU B 3aJaHHOU
TOYKE, TOUKU
HKCTPEMYMOB H T.1.).

B noBcenHEBHOM KU3HU U
IPY U3yYECHUU JPYTUX
IPEIMETOB:

OTIPEIEISITh O TpaduKkam
CBOWCTBA peaJIbHBIX
IPOLIECCOB U
3aBUCUMOCTEHN
(HauOoJIbIIINE U
HAaWMEHBIIINE 3HAYCHUS,
TPOMEKYTKH

GbyHKIIMU HauOOIbIINE U
HaMMEHbIIIE 3HAYCHHS,

CTPOUTH CKU3 rpaduka

dynKImM,
YIAOBIICTBOPSIOIIEH
IpUBEACHHOMY HA0Opy
yCIOBUM (ITPOMEKYTKA
BO3pacTaHus/yObIBaHUA,
3Ha4Y€HHE (PYHKIUU B
3aJIaHHOM TOYKE, TOUKHU
KCTPEMYMOB,
aCUMIITOTBI, HYJIN

(GYHKIUH | T.11.);

peuiaTb YpaBHCHU:I,

IIPOCTENIINE CUCTEMBI
YPaBHEHUM, UCIIOJIb3YsI
CBOMCTBA (DYHKIMI U UX
rpauKoB.

B moBcenHeBHON XKU3HU U

MPU U3YUYEHUHU JIPYTUX
y4eOHBIX NMPEAMETOB:
ONPENEIIATH 1O
rpadukaM u
UCIIOJIb30BaTh JJIS
pelIeHus MPUKIaTHBIX
3a7]a4 CBOMCTBA
peabHbBIX MPOLIECCOB U
3aBUCUMOCTEHN
(HanOoIbIINE U
HaUMEHBIITUE 3HAUYCHUS,
IPOMEXKYTKHU
BO3pacTaHus U yObIBaHUS
GyHKIIMU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA,
ACHUMIITOTHI, IEPUOJ U
T.IL.);

UHTEPIIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKON CUTYAallUU;
ONpPEeeIATh MO0
rpadgukaM npocTeuime
XapaKTepUCTUKU
NEePUOANYECKUX




BO3pACTaHUs U
yObIBaHMS, POMEKYTKHU
3HAKOIOCTOSIHCTBA U
T.IL.);

UHTEPIIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOMN
MPAKTUYECKON
CUTYyalluu

IPOIIECCOB B OMOJIOTHH,
HKOHOMHUKE, MY3bIKE,
PaJMOCBSI3H U JP.
(aMILIUTY A, IEPUOT U
T.IL.)

dnemenmol
MaAMeMamuyeckoz2o
ananusa

OmnepupoBath Ha 0a30BOM
YPOBHE MOHSATUSMH:
IPOU3BOIHAS (PYHKIIUU
B TOUKE, KacaTelbHas K
rpaduKy GyHKIHH,
IPOU3BOIHAS (PYHKITUY;

ONpENIENATh 3HAYECHUE
MPOU3BOIHON (PYHKIIUU
B TOYKE I10
M300paKEHUIO
KacaTeJIbHOU K
rpaduKy, MPOBEICHHOU
B 3TOM TOYKE;

peliaTh HeCIOKHBIE 3a]]a4u
Ha [IPUMEHEHUE CBSI3U
MEXKy TPOMEKYTKaMU
MOHOTOHHOCTH U
TOYKaMH 3KCTpEMyMa
(GbyHKITUH, C OJTHOU
CTOPOHBI, U
IPOMEKYTKAMHU
3HAKOIMOCTOSIHCTBA U
HYJISIMU [TPOU3BOTHON
ATOM PYHKIUU — C
IPYTOM.

B noBcenHeBHON KU3HU U
IPY U3yYECHUU JPYTUX
pPEAMETOB:

MOJIB3YSICh TpaduKamu,
CpaBHHMBATh CKOPOCTHU
BO3pactaHus (pocra,
MOBBIIICHUS,
YBEJIMYCHHUS U T.I1.) WA
CKOPOCTH yObIBAHMS
(mageHus1, CHIKCHUS,
YMEHBIIEHUS U T.I1.)

OnepupoBaTh MOHSITUSIMU:
POU3BOIHAS (PYHKIIUHU B
TOYKE, KacaTelabHas K
rpaduKy QyHKINH,
IPOU3BOIHAS (PYHKITUY;

BBIUUCIIATH IPOU3BOIHYIO
OJIHOYJIEHA, MHOTOYJICHA,
KBaJIPaTHOTO KOPHS,
IPOU3BOIAHYIO CYyMMBI
byHKIM;

— BBIYUCIIATH IPOU3BOIHBIE
AJIeMEHTapHbBIX PYHKITUN
1 UX KOMOUHAIIHIA,
UCIIOJIb3YSl CIIPABOYHBIE
MaTepHaIbl;

— HCCIeI0BaTh B
NPOCTENIINX CITyYasx
GyHKUIMU Ha
MOHOTOHHOCT®,
HaXOJWTh HAaNOOJIbININE U
HaNMEHbBIINE 3HAYCHHUS
(GyHKLHIA, CTPOUTD
rpauKu MHOTOUYWICHOB U
MPOCTEUIINX
paIlMOHABHBIX (PYHKITUH
C UCIIOJIb30BaHUEM
amnmapara
MaTeMaTH4eCKOro
aHam3a.

B noBcenHeBHOM KU3HU U
MIPU U3YUYEHUHU JIPYTUX
y4eOHBIX MPEAMETOB:

pelaTh NPUKIaIHbIC 3a0a4H
13 OMOJIOTHH, (PU3HKH,
XUMHH, DJKOHOMHKH U




BEJIMYMH B pEeaTIbHbIX
npoleccax;
COOTHOCHUTH TpaduKu

PCAIBHBIX IIPOUCCCOB U

3aBUCHUMOCTEM C UX
OTIMCAaHUSIMH,
BKJTFOYAFOTITIMHU
XapaKTEPUCTHKU
CKOPOCTH U3MEHEHUS
(OBICTpBIH pOCT,
TJIAaBHOE TIOHKEHNE U
T.IL.);

UCIOJIb30BaTh Tpaduku
peaTbHBIX MPOIECCOB
JUTSL petieHust
HECJI0KHBIX
PUKJIAJHBIX 33724, B
TOM YHCIIE OTIPECIISIS
1o TpaduKy CKOPOCTh
X0/J1a Impolecca

JIPYTUX MPEAMETOB,
CBSI3aHHBIC C
HCCJIeIOBaHUEM
XapaKTEPUCTHUK
pEABHBIX NPOLIECCOB,
HaXO0XICHUEM
HAuOOJIBIIIHNX U
HAaUMEHBIIMX 3HAUCHUH,
CKOPOCTH M YCKOPEHUS U
T.IL.;

VUHTEPIIPETUPOBATH

IMOJIYUYCHHBIC PC3YJIbTAThI

Cmamucmuka u
meopus
eéepoamuocmelil,
Jl02UKa u
KOMOUHamopuka

OnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMHU
OTIHCATEeIIbHBIMU
XapaKTEPUCTHUKAMU
YUCJIOBOTO Habopa:
cpenHee
apupMeTHIEeCKOe,
MeanaHa, HanOoJIbIIIee
Y HauMEHbIIIee
3HAYCHUS,

omnepupoBaTh Ha 6a30BOM
YPOBHE MTOHSATHSMH:
4acTOTa U BEPOSITHOCTh
COOBITHS, CITyHalHBIN
BBIOOD, OIBITHI C
PaBHOBO3MOXHBIMH
AJIeMEHTapHBIMU
COOBITHSIMH;

— BBIYHCIIATH

BEPOSITHOCTU COOBITUI
Ha OCHOBE MOJCYETA
YHCJIa UCXOJIOB.

B noBcenHeBHOM KU3HU U

IIPU U3YYEHUHU IPYTUX
IPEAMETOB:

— Hmeth IMpcaACTaBJICHUC O

JUCKPETHBIX U
HENPEPBIBHBIX
CIIy4alHbIX BEIIMYMHAX U
pacnpeneneHusx, o
HE3aBUCUMOCTH
CIIy4YalHbIX BEJINYUH;
HMMETbH MPEJICTABICHUE O
MaTEMATUYECKOM
0XXUJAHUU U JUCTIEPCUU
CIIy4YallHbIX BEJINYHH;
VMMETb IPEJICTABICHUE O
HOPMAJIbBHOM
pacnpeneneHun u
IpUMeEpPax HOPMaJbHO
pacnpeneneHHbIX
CJIy4YaliHbIX BEJIMYMH;

IOHHUMAThb CYTbhb 3aKOHA

OOJILIINX YHUCET U
BBIOOPOYHOTO METO/1a
U3MEPEHUS
BEPOSITHOCTEW;

UMETh MIPEICTABICHHUE 00

YCIIOBHOM BEPOSTHOCTH U
0 TIOJIHOM BEPOSATHOCTH,




OIICHMBATh ¥ CPAaBHUBATH B
IPOCTHIX CITydasx
BEPOSITHOCTH COOBITUI B
peabHOM KU3HM,

YUTaTh, COIIOCTABIIATh,
CpaBHUBATD,
WHTEPIPETHPOBATH B
MPOCTHIX CITydassx
peanbHbIC JaHHBIC,
MIPEICTABICHHBIC B BUJIC
Ta0Iul, AUArpamm,
rpaduKoB

MPUMEHATH UX B
pellIeHny 3aaY;

HMMETbH MPEJICTABICHUE O
BA)KHBIX YAaCTHBIX BHJAX
pacnpeaeneHuii u
MIPUMEHSATH UX B
pElICHUY 3aa4;

— HUMETb MPEJICTaBICHUE O
KOppENALMU CITy4YalHbIX
BEJIMYMH, O JUHEHHOM
perpeccum.

B noBcenHeBHOM KU3HU U
MIpY U3YYEHUM JAPYTUX
MPEIMETOB:

—  BBIYHCIIATH WIH
OIIEHUBATh BEPOSITHOCTHU
cOOBITHI B pealIbHOMN
JKU3HH;

— BBIOMPATH TOAXOAAIINE
METO/IbI NIPE/ICTaBICHUS
1 00pabOTKH TaHHBIX;

— YMETh peliaTh
HECJIOKHEIC 3a/1a4X Ha
MIPUMEHEHHUE 3aKOHA
OOJIBIIINX YHCEN B
COITMOJIOTHH,
CTpaxOBaHUHU,
3ApaBOOXpaHEHUH,
oOecrneueHU
0e30I1aCHOCTH HACCICHUS
B UpPE3BbIYaHBIX
CUTYaLHUsIX

Texcmoewie 3a0auu

Peniate Hecn0XKHBIE
TEKCTOBEIE 3aa4H
pPa3HBIX THUIIOB;

— aHAJIU3HUPOBATH YCIIOBUE
3a7a4u, Ipu
HEOOXOJIMMOCTH
CTPOUTH JIJIA €€
pelieHus
MaTeMaTH4YEeCKYIO
MOJIEIIb;

— IIOHUMATh U
HCIIOJIB30BaTh 1A

— Pemate 3agaum pa3HbIxX
THUIIOB, B TOM YHCJIC
3aJ1a4y MOBBIIIEHHOMN
TPYAHOCTH;

— BBIOMPATh ONTUMAJIbHBIN
METO/]I peIlICHUS 3a7jauH,
paccMaTpuBas
pa3JIM4YHbIC METO/IbI;

— CTPOUTH MOJICIb
pelieHus 3a71a4u,
MPOBOUTH




pelIeHus 3a1a4u
uHpopMmaruio,
MPEICTaBICHHYIO B
BU/JIC TEKCTOBOU U
CUMBOJILHOM 3aITHCH,
CcXeM, TaOJIHII,
auarpamm, rpadukos,
PUCYHKOB;

— JeMCTBOBATH IO
AITOPUTMY,
cozepxkaniemMycs B
YCJIOBUH 33/1a4U;

— HCTOJH30BaTh
JIOTHYECKUC
paccyXIeHus Mpu
pEIICHUH 3a/1a4H,

— paboratb ¢
U30BITOYHBIMU
yCJIOBUSIMH, BBIOWpas U3
Bcel nH(opmaruu,
JTaHHBIEC, HEOOXOANMbIC
JUTS pelIeHUs 3a]/1auu;

— OCYIIECTBJISITh
HECJIOKHBIN iepedop
BO3MO>KHBIX PELIEHUN,
BbIOMpAs U3 HUX
OTNITUMAJIBHOE TIO
KPUTEPUSIM,
c(hopMyIMpPOBaHHBIM B
yCIIOBUU;

— aHaJM3WPOBAThH U
WHTEPIPETUPOBATH
TIOJTyYCHHBIC PEIICHUS B
KOHTEKCTE YCIIOBHSI
3a71a4M, BLIOUPATH
pericHus, He
IPOTHUBOPEYAIIINC
KOHTEKCTY;

pemiaTh 3a7a41 Ha pacyeT
CTOMMOCTH TTOKYTIOK,
yCIIyT, MOE3/I0K U T.I1.;

peraTh HeCIOXKHbBIC
3a/1auu, CBA3aHHBIC C
JI0JIEBBIM y4aCcTHEM BO
BJIaJCHUU (PUPMOH,

J0Ka3aTeTbHbBIE
pacCyXICHUS;

— peliaTth 3aJauu,
TpeOytromue nepedopa
BapHAHTOB, IPOBEPKHU
YCIJIOBHI, BBIOOpa
ONTUMAJILHOTO
pe3ynbTara;

— aHaJIM3UpPOBaTH U
UHTEPIIPETUPOBATH
PE3yJIbTaThl B KOHTEKCTE
yCIIOBHS 3a/a4H,
BBIOMpATh pEIICHNUs, HE
IPOTUBOpEYAIINe
KOHTEKCTY;

NEPEBOUTh TPU PEIICHUU

3aaun  UHGOPMAIUIO U3

OIHOM (opMBI B JIpYrylo,

UCTIONB3YS pH

HEOOXOIMMOCTH CXEMBEI,




pEANpUATHEM,
HEJBUKUMOCTBIO;

pelIaTh 3a4a41 Ha ITPOCTHIC

IPOIICHTHI (CUCTEMBI
CKHUJIOK, KOMUCCHH) U Ha
BBIYHCIIEHUE CIIOKHBIX
MIPOIICHTOB B
Pa3JIMYHBIX CXeMax
BKJIQJIOB, KPEAUTOB U
HIIOTEK;

pemaTrb NPAKTUICCKUC

3a/1a4u, TPEOYyroIIHe
UCTIOJb30BaHUS
OTPHULATENbHBIX YHUCEN:
Ha OIpeJIeIeHNE
TeMIIepaTyphbl, Ha
oTpesieNiCHUE
MOJIOXKEHHUS Ha
BPEMEHHOU ocu (110
Halel 3pbl U 1OcJe), Ha
JIBUKCHHUE JICHEKHBIX
CpEICTB
(mpuxoj/pacxon), Ha
oTpesieNiCHUE
TJIyOUHBI/BBICOTHI U T.I1.;

HCIIOJIB30BAaTh IIOHATHUC

MaciIrada s
HaXO0XJCHUS
PACCTOSIHUM U JJIMH Ha
KapTax, IiaHax
MECTHOCTH, TIJIaHaX
TTIOMEIICHUH,
BBIKpOMKax, Mpu padboTe
Ha KOMIBIOTEPE U T.II.

B noeceonesnou srcusnu u

npu u3yueHuu Opyeux
npeomemos:

pemaTh HECIOKHBIE
MPAKTUYECKHUE 3a/1a4H,
BO3HMKAIOIIUE B
CUTYaIUAX
[MOBCEIHEBHOM KU3HU

I'eomempusn

OmnepupoBath Ha 6a30BOM

YPOBHE MOHSTUSIMU:
TOYKa, OpsiMas,

OnepupoBaTh NOHATUSIMU:
TOYKa, MpsiMas,
MJIOCKOCTH B




IJIOCKOCTD B
IPOCTPAHCTRBE,
napajyieIbHOCTh U
NEePHEHAUKYJISIPHOCTh
MPSIMBIX Y TIJIOCKOCTEN;

pacno3HaBaTh OCHOBHBIE
BUJIbI MHOTOTPAaHHUKOB
(mpu3ma, nupaMua,
IIPSMOYTOJIBHBIN
napajuiesenumnena, Kyo);

n300paxarh U3ydaemble
(bUryphl OT pyKH U C
PUMEHEHUEM TTPOCTHIX
YEPTEKHBIX
UHCTPYMEHTOB;

nenath (BbIHOCHBIC)
IJIOCKUE YEPTEKH U3
PUCYHKOB TIPOCTHIX
00BEMHBIX QUTYp: BUA
CBEpXY, COOKY, CHU3Y;

U3BJIEKATh MH()OPMALIHIO O
MIPOCTPAHCTBEHHBIX
TCOMETPUUYECKHIX
MPE/ICTaBIICHHYIO Ha
YepTekax U pUCyHKax;

MPUMEHSTH TEOPEMY
[Tudaropa npu
BBIYHCIICHUU 3JIEMEHTOB
CTEPEOMETPUUECKUX
duryp;

HaXOIUTh 00BEMBI U
IJIOIIAU TOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHHUKOB C
npuMeHEeHUEM (HOopMYyIT;

pacno3HaBaTh OCHOBHBIC
BU/IBI TEJT BPAIICHUS
(xoHyC, TUAMHIP, chepa
M 1ap);

HAXOJIUTh 00BEMBI U
TUJTOIIA/IN TIOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPAHHHUKOB H TEJl
BpAIICHUS C
IpUMEHEeHHEM (HOpMYII.

IPOCTPAHCTRBE,
napajjieIbHOCTb U
NEePHEHAUKYJISIPHOCTh
IPSIMBIX U TUIOCKOCTEH;

MMPUMCHATH IJI PCIICHHA

3a71a4 TeOMETPHUECKHE
(bakThl, €CIH yCIOBUS
NPUMEHECHHS 33]JaHbI B
ABHOU (opMme;

pemarh 3a7a4u Ha

HaXO0XICHHUEC
TCOMCTPHUUCCKHUX
BCJINYHH IIO 06pa3uaM
HJIA aJITOPUTMaM;

JIeNaTh (BBIHOCHBIE)

IUIOCKUE YEPTEXKHU U3
PUCYHKOB 0ObEMHBIX
¢duryp, B TOM yucie
pHUCOBATh BUJ| CBEPXY,
CcOOKY, CTPOUTH CECUCHHUS
MHOTOTPaHHHUKOB;

W3BJICKATh,

UHTEPIPETUPOBATH U
npeoOpa3oBLIBATH
uHGOpPMAITHIO O
r€OMETPUUYECKHUX
burypax,
MPE/ICTAaBIICHHYIO Ha
YepTeKax;

IIPUMEHATH TEOMETPUUECKUE

(bakTbl A1 pelIeHUs
3aJ1a4, B TOM YHUCJIE
IIPEINOJIAraroIInX
HECKOJIbKO I1aroB
penieHus;

OIINChIBATh B3aMMHOC

PACIIOJIOAKECHUE MPSIMBIX
U TUIOCKOCTEN B
MIPOCTPAHCTRBE;

dbopMyIUpOBaTH CBOWMCTBA U

pU3HaKu QUTyp;

JOKa3bIBaTb

F€OMETPUYECKHE
YTBEPKIACHUSA;

BJIAZIETh CTAHIAPTHOU

Kjaccudukaiuen




B noBcenHeBHOM XKU3HU U
IPY U3yUYEHUU JPYTUX
IPEIMETOB:

COOTHOCHUTH aOCTPaKTHbIE
Tr€OMETPUYECKUE
MOHSTHS U (DAKTHI C
peaabHbIMU
KU3HEHHBIMU
00BEKTaMH U
CUTYALMSIMU;

UCITI0JIb30BaTh CBOMCTBA
IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYP
JUISI pELIEHUS] TUITOBBIX
3a/1a4 IPAKTUYECKOTO
COJICpKaHUS;

COOTHOCHUTb TUIOIIaIH
ITIOBEPXHOCTEN TEI
OJIMHAKOBOU (POPMBI
Pa3IMYHOrO pa3mepa;

COOTHOCUTBH OOBEMBI
COCYZI0OB OJJMHAKOBOM
(OpMBI pa3TUYHOTO
pasmepa;

OILICHUBATh (HOpMY
IPaBUIBHOTO
MHOTOI'pPaHHHKA M0CTIe
CIIWJIOB, CPE30B U T.II.
(ompenensThb
KOJIMYECTBO BEPILUH,
pebep u rpaHeit
MOJIyYEHHBIX
MHOTOI'PaHHHUKOB)

POCTPAHCTBEHHBIX
buryp (mupamuibl,
IPU3MBI,
napajuieienune/ibl);
HaXOJIUTh 00bEMBI U
IJIOIIAIA TIOBEPXHOCTEN
TCOMETPUUIECKUX TEJI C
npuMeHeHueM GopMyI;
BBIYHCIIATHh PACCTOSTHUS U
YTJIbI B TIPOCTPAHCTRE.

B noBcenHeBHOM XKU3HU U
MIpY U3YYEHUH JAPYTUX
MIPEIMETOB:

HCII0Jb30BaTh CBOMCTBA
reoMeTpudecKux Gpuryp
JUJIs1 peLIeHUs 3a71a4
MPAKTUYECKOTO
XapakTepa v 3a7ay U3
Opyrux o0yacTel 3HaHUM

Bexkmopul u
KoopouHnamul 6
npocmpancmee

— OmnepupoBaTb Ha
0a30BOM YpOBHE
HOHATHEM JIEKapTOBBI
KOOPAMHATHI B
POCTPAHCTBE;

— HaxOJUTh KOOPIWHATHI
BEpUIMH Ky0a u
IPSIMOYTOJIBHOTO
napasuiesienue1a

— OmnepupoBaTb
MOHATUSMU JEKAPTOBBI
KOOP/IMHATHI B
IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTODA,
PaBEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA,
yTOJI MEXK]Ty BEKTOPaMH,
CKaJIsIpHOE
IIPOU3BECHUE BEKTOPOB,
KOJUTMHEAPHBIE BEKTOPHI;




HAXOJUTh PACCTOSHUE
MEXIY JBYMSI TOUKaMH,
CyMMY BEKTOPOB U
IPOU3BEIECHUE BEKTOPA
Ha YKCIIO, YTOJI MEXIY
BEKTOpPaMHU, CKaJIsIpHOE
IPOU3BEACHUE,
pacKiIagbpIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

3a/1aBaTh MJIOCKOCTh
ypaBHEHHUEM B
JIEKapTOBOW CUCTEME
KOOP/IMHAT;

pemarp npocTenme
3a/1a4v BBEJICHUEM
BEKTOPHOTO 6a3uca

Hcemopun OnuceiBaTh oTAENbHBIE | — IIpencTaBisTh BKIaL
Mamemamuru BBIJAIOIIINECS BBIJTAIOLIUXCS
pE3yJbTATHI, MAaTEMATHKOB B PA3BUTHE
MOJyYEHHBIE B XOJI€ MaTeMaTHUKH U UHBIX
pa3BUTHUS MATEMATUKHU Hay4YHBIX 00J1acTel;
KaK HayKH; — TIOHUMATh POJIb
3HATh IPUMEPHI MaTeMaTUKH B Pa3BUTHU
MaTEeMaTUYECKUX Poccun
OTKPBITUM U UX aBTOPOB
B CBSI3U C
OTEYECTBEHHOU U
BCEMUPHOU UCTOPUEN;
MMOHUMATh POJIb
MAaTEMAaTHKH B Pa3BUTHU
Poccun
Memoown IIpumenaTs n3BectHsle | — lcmonb30BaTh OCHOBHBIE
Mamemamuxu METO/IbI [IPU PELICHUHN METO/IbI I0KA3aTENbCTBA,

CTaHIAPTHBIX
MaTeMaTH4YEeCKUX 3a/1a4;
3aMeuarh 1
XapaKTEPU30BaATh
MaTEMaTHYECKUE
3aKOHOMEPHOCTHU B
OKpY KarolLIen
JICUCTBUTEIILHOCTH;
IIPUBOJIUTH IPUMEPHI
MaTeMaTH4YECKUX
3aKOHOMEPHOCTEN B

MIPOBOJUTH
JI0KA3aTeNbCTBO U
BBITIOJIHSITh
OIIPOBEPIKECHUE;
MPUMEHATH OCHOBHBIE
METO/Ibl PEILICHUS
MaTEeMaTHYECKUX 33/1a4;
Ha OCHOBE
MaTeMaTH4YECKUX
3aKOHOMEPHOCTEN B
IpUPOIE




IPUPOJE, B TOM YHCIIE XapaKTepU30BaTh
XapaKTePU3yIOLIUX KpPacoTy U COBEPILIEHCTBO
KpacoTy U OKPY>KaloIllero Mupa u
COBEPILIEHCTBO pOU3BEICHUN
OKPY’KaroILIEro MUpa 1 UCKYCCTBA;
MIPOU3BEICHUI — TMPUMEHSTH MPOCTEHIIIHE
HCKyCCTBa pOrpaMMHbBIE CPEJICTBA
U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHbIE
CUCTEMBI MPU PEIICHUH
MaTEeMaTUYECKUX 3a]1a4

Conep:xanue yueOHoro npeamera «MaremMaruka» (0a30Bblid YPOBEHb)
10 kaace
Anzcebpa u nauana mamemamuiecko20 AHANU3A.
Ilosmopenue 6u.
Heticmeumenvhvie uucia 4u.
[Tonarue HaTypanbHOrO unciia. MHOXecTBa uncenn. CBONCTBA IEMCTBUTEIbHBIX
yucel. Meron maremarnueckor nHAyKuuu. [lepecranosku. Pazmenienue.
Coueranue.
Payuonanvnvie ypasnenus u nepasencmea 124
Paunonansabie BoipaxxkeHus. Dopmyna 6uHoma HeroToHa, CyMMBI M pa3HOCTH
creneHen. PanmonanbHbie ypaBHeHNA. CUCTEMBI PALlMOHAJIBHBIX YPABHEHUM.
MeTton HHTEPBAJIOB pEIIEHUS HEPABEHCTB. PaliioHanbHbIE HEPABEHCTBA.
Hectporue nepaBeHcTBa. CUCTEMBI palIMOHATIBHBIX HEPABEHCTB.
Kopenv cmenenu n 6u
[Tonsitue pynkuuu u ee rpadpuxa. Oyukius y=x"n. [loHsiTHE KOPHS CTENEHH n.
Kopnu detHol u HedueTHOU cTeneHed. Apudmerndeckuit kopeHb. CBoHCTBA
KOPHEW CTEIEHH Nn.
Cmenens nonodxcumenvHo2o yucia 9y
[ToHsTHE M CBOMCTBA CTENIEHU C PALIMOHAJIbHBIM NOKa3areneM. [Ipenen
nocienoBateabHocTH. CBOMCTBA TpenenoB. beckoneuHo yObiBaromias
reoMeTpuueckas nporpeccusd. Yucno €. IoHATHE CTENEHN ¢ UPPALIMOHATIbHBIM
nokasaresieM. [lokazaTtenbHast GyHKIUS.
Joeapugmul 6u.
[Tonsitue u croiicTa orapudmos. Jlorapudpmuueckas GyHKUIHUS.
Ilokazamenvrule u n102apugmuueckue ypasneHus u HepageHcmaea 64,
[IpocTeiinue nmoka3areabHbIe U JorapupmMudeckre ypaBHeHUs. Y paBHEHUS,
CBOJSAIIMECA K IPOCTEUIIIUM 3aMEHOM HEU3BECTHOrO. [IpocTenime nokasareabHbIe
u jjorapuMudecKkrue HepaBeHcTBa. HepaBeHcTBa, CBOISAIIMECS K MPOCTEUIIINM
3aMEHOM HEU3BECTHOTO.



Cunyc u kocunyc yana 4u.

[Tonsatue yrna u ero Mepol. OnpeaeneHnue CHHyca 1 KOCUHYca yriia, OCHOBHbBIE
dbopmyIbl 151 HUX. APKCUHYC M apKKOocuHYyc. [IpuMepsl ncnonb3oBaHus
apKCUHYyCa U apKKOCHHYCa U (POPMYJIIBI JIJIs1 HUX.

Tanzenc u komaneenc yana 3u.

Omnpenenenre TaHTEHCA U KOTAHTEHCA yTila ¥ OCHOBHBIC (JOPMYIIbl. APKTAHTCHC H
apkkoTaHreHc. [Iprumepsl HCOIb30BAHUS APKTAHTEHCOB U apKKOTAHTEHCa U
(bOpMYIIBI 7SI HUIX.

Dopmynsl crodxcenus 24.

Kocunyc cymmbl (M pa3HOCTH) IBYX yIJIOB. DOPMYIIBI JJ1s1 JOTOTHUTEIBHBIX
yriioB. CUHYC CyMMBI (M pa3HOCTH) ABYX yriioB. CymMa U pa3HOCTh CUHYCOB U
KocuHycoB. DopMyIbl 7151 ABOMHBIX U MOJOBUHHBIX yTIIOB. [IponsBeneHue
CUHYCOB U KOCHUHYCOB. @OpMYJIbI JJ1s1 TAHTE€HCOB.

Tpueonomempuueckue hynKyuu 4ucio8020 apeymeHma 4.

DyHKIUU y=sinX, y=COSX, y=tgx, y=ctgXx.

Tpueonomempuueckue ypaguenus u nepagercmea 19u.

[IpocTeiimme TPUroHOMETPUUECKUE YpaBHEHHS. TpUTOHOMETPUUYECKHE
YpPaBHEHHUS, CBOASAIIMECA K TPOCTEUIIINM 3aMEHOM Heu3BecTHOro. [IpuMeHeHne
OCHOBHBIX TPUTOHOMETPUYECKUX (POpMyII 1Jis pelieHust ypaBHeHUM. OTHOPOIHbIC
ypaBHEHUS.

Beposamuocmuv coovimus 4u.

[TonsaTHE U CBOICTBA BEPOSITHOCTH COOBITHS.

lloemopenue kypca aneebpuvl u Havana mamemamuyecko2o anaiusa 3a 10 kracc
2y,

I'eomerpus.

Beeoenue 3u.

AKcruoMartuka crepeoMeTpuu. IlepBbie cleacTBUS U3 AKCHOM.

Ilapannenvnocms npsamolx u naiockocmeut 10y.

[TapannenbHbie NpsIMbIE B TPOCTPAHCTBE. [lapamienbHOCTh TPEX MPSAMBIX.
[TapannenbHOCTh IPSAMOM U IOCKOCTU. CKpEeNMBaOIIUECS MPsMbIE. Y TJIbI C
COHAIPaBJICHHBIMU CTOPOHAMHU. YTOJ MKy npsiMbIMu. [TapannensHbie
mmockocTu. CBOMCTBA MapajuieNibHbIX MiockocTen. Terpasap. [lapannenenunesn.
3a1auM Ha NOCTPOCHUE CEUCHUM.

Ilepnenouxynapuocmos npsamlx u niockocmeu 154.

[leprieHIUKyIsIpHBIC IPSMBIC B pOcTpaHcTBe. [lapanienbHble psMble,
MePIICHIUKYJISIPHBIE K TUIOCKOCTH. [Ipr3HaK neprneHIuKyIsIpHOCTH IPsIMOH 1
TUIOCKOCTH. Teopema 0 nMpsiMO, NEPIIEHANKYIIAPHOMN K IIJIOCKOCTU. PaccTossHue OT
TOYKH J0 IUIOCKOCTU. Teopema 0 TpeX NEPIECHAUKYIIAPAX. YOI MEXIY IIPSIMOU U
IJIOCKOCTBIO. JIByrpanHbid yroil. [Ipu3Haku neprneHanuKyIspHOCTH ABYX
IITIOCKOCTEN. [IpsIMOYTOJIBHBIN NTapasuIeIEUIEN.

Mmuozoepannuku 12u.

[Tonsitue muHorOrpannuka. [lpusma. Iupamuna. [IpaBuiibHas u yceueHHas
nupamuia. CUMMETpUs B TPOCTPAHCTBE. IPABUIIbHBI MHOTOTPAHHUK.
3axnouumenvrHoe nosmopenue Kypca 2eomempuu 10 knacca 6u.

11 kaace

Anaredpa u HaYaJIa MATEMATHYECKOI0 AHAJIU3A.



Dyukyuu u ux epaguxu 6.

DneMeHTapHble QyHKIMU. VMccnenoBanue GyHKIMM U MOCTPOEHUE UX TPadUKOB
AJIeMEeHTapHbIMU MeToiaMu. OCHOBHBIE CIIOCOOBI MpeoOpazoBanus rpaduKoB.
lIpeden ¢hynxyuu u HenpepviHOCMb 4.

[Tonsitue npenena ¢pynkuud. OJHOCTOPOHHUE MPEEIIbI, CBOMCTBA MPEIETOB.
HempepriBHOCTH (hyHKIIHIA B TOUKE, HA HHTEpBaJe, Ha OTpe3Ke. HempepbIBHOCTH
AJIEMEHTAPHBIX (PYHKITUH.

Obpammuvle ¢hynkyuu 3u.

ITonsiTue oOpaTHOM PyHKITUH.

IIpouszeoonas 8u.

[Tonsitue npousBoaHoM. [Ipon3BoaHast CyMMBbl, pa3HOCTH, TPOU3BEICHUS U
4acTHOTO ABYX (QyHKIui. [IponsBoaubie anemenTapabix Gpynkuuid. [IpouzBognas
CIIO’)KHOU (PYHKIIUH.

Ipumenenue npouszseoonoti 15u.

MakcumyMm U MUHUMYM (DyHKIIMHU. YpaBHEHHE KacaTeabHOU. [IpubnmxkEntbIe
BbIuKclieHus. Bo3pacranue u yobiBanue QyHkiuii. [Ipou3Bo/iHbIE BBICIIUX
MOPSJIKOB. DKCTPEMYM (PYHKIIMU C €AMHCTBEHHON KPUTHUYECKOM TOUKOM. 3amaun
Ha MakcUMyM U MUHUMYM. [locTpoenue rpadukoB dhyHKINN ¢ TPUMEHEHUEM
MIPOU3BOJHOM.

Ilepsoobpasnas u unmezpan 8u.

[Tonsitne nepBoo6bpazHou. [1nomane kpuBOIUMHEHHON Tpaneuuu. OnpeaeaéHHbIN
unrerpai. ®opmyna Hetotona-Jleitbuuia. CBoiicTBa onpeaei€HHBIX HHTETPAJIOB.
Pasnocunvrnocms ypasuenuii u nepagencme cucmemam 34 .

Pasnocunvnvie npeobpazosanus ypasnenuu u Hepagencms 54 .

Ypasuenus — cneocmeust Su.

ITonsiTue ypaBHEeHUs — CIeACTBUSA. Bo3BeneHre ypaBHEHUS B YETHYIO CTEIICHbD.
[ToTenmupoBanue gorapudmudeckux ypaBHeHui. [IpuBeaenne moqoO0HbIX YJI€HOB
ypaBHEHUS.

Pewenue ypagnenuii ¢ nomowwio cucmem. Peuwienue nepagencme ¢ nomousbio
cucmem 10y,

Pasnocunvnocms ypasuenuii na mHodxxcecmsax Su.

Bo3BeneHne ypaBHEHUS B UETHYIO CTEIICHbD.

Pasnocunvnocms nepasencme na muosxcecmseax 4.

Bo3BeneHne HEpaBEHCTBA B YETHYIO CTETIEHb.

Cucmemvl ypasHeHull ¢ HeCKOJIbKUMU HEU3BECMHbIMU Y.

PaBrocunbHOCTE cucteM. CucrteMa-ciieacTBre. MeTox 3aMeHbI

HEU3BECTHBIX. Mmoecosoe noemopenue 18u.

I'eomeTpus.

Lununop, xonyc, wap 17u.

[Tonsitne mmnuuapa. [nomane noBepxnoctu nuiuHApa. [louatue konyca.
[Tmomaae MOBEPXHOCTH KOHYca. Y cedeHHbIN konyc. Cdepa u map. Bzanmuoe
pacnosioxkeHue cepbl U iockoctu. KacarenbHas miaockocts Kk cdepe. [Lmomanb
cdepsl.

Obvemvt men 19u.



[Tonsitue oobeMa. OObEMBI: IPSMOYTOJIBHOTO MapajuieJenuneaa, NpsMon MpU3Mbl,
HUIMHApA. Beryuciienne 00beMOB TeJl C MOMOIIBIO ONPEIEIEHHOTO UHTerpaia.
OObeMbl: HaKJIIOHHOM MPU3MBI, MUPAMUIbI, KOHYCA, mapa. [Lnomanb cdepsl.
Bexmopuwl 6 npocmpancmee 74

[Tonsitue BekTopa. PaBencTBO BekTOpOoB. Cl10KEHNE U BEIYMTAHUE BEKTOPOB.
CyMMma HECKOJIbKUX BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. KomrnanapHeie
BeKTOpHI. [IpaBuno napamienenunena. Pa3noxxeHrne BeKTopa no Tpem
HEKOMIUIaHAPHBIM BEKTOPAM.

Memoo xoopounam é npocmparcmae. J[eudcenus 15y.

[IpsiMoyroJibHasi cCUCTEMa KOOPJMHAT B pocTpaHcTBe. Koop/IMHATHI BEKTOPA.
CBsi3b MEXKy KOOpJIMHATAMU BEKTOPOB M KOOpJMHaTamu Touek. [IpocTeitmme
3a/1auu B KoopJmHaTax. Y paBHeHne cepbl. CkalsaspHOE MPOU3BEICHUE BEKTOPOB.
[enTpanbuas cummetpusi. OceBasi CHMMETpUSl. 3epKalibHasi CUMMETPUSI.
[TapajutenbHBIN TIEPEHOC.

HUmocosoe nosmopenue 6u.



TemaTH4ueckoe IVNIAHUPOBAHME C YKAa3aHUEM KOJIUIECTBA YaC0B, OTBOAUMBIX JJI 0OCBOCHUHA Kﬂ)KI[Oﬁ TEMbI

10 kaace

Ne

Tema ypoka

Conepxanue

KomuyecTBO
JacoB

[ToBTOpEHUE

3

I'maBa 1. Kopau, cTenenu, jorapudmsl

JIeiICTBUTENBHBIC YHCIA

HencrBurensHbie uncia. MppannonanbHbie yncia. B3auMHo-
OJTHO3HAYHOE COOTBETCTBHE MEXKY TOUYKAMHU KOOPIMHATHOMN
MPSAMON ¥ MHOKECTBOM JICMCTBUTEINBHBIX uncesn. CpaBHEHUE
JIEHCTBUTEIILHBIX YHCEI.

4

PanmonanbHble ypaBHEHUS U
HEPaBEHCTBA

Pemenune panmoHanbHbIX YpaBHEHU U HEPABEHCTB. Pelienue
HMppalrOHATbHBIX YPABHCHUMU.

OCHOBHBIE MPUEMBI PEIIEHUS] CUCTEM YPABHEHUN: MOJICTAHOBKA,
anredpanvecKkoe CI0KEHHUE, BBEJICHHE HOBBIX MIEPEMEHHBIX.
PaBHOCUIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM. Pelienue
IIPOCTEUIIINX CUCTEM YPABHEHUH C IByMSI HEU3BECTHBIMU.
Pemenune cucrem HEPAaBEHCTB C OTHOU IEPEMEHHOM.
Ncnonp3oBanne cBOMCTB U rpadukoB GyHKIMIA PU PEIICHUN
ypaBHEHUI U HEpaBeHCTB. MeTo 1 mHTepBasioB. M300pakeHne Ha
KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUH U
HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CHUCTEM.

[IpumMeHeHne MaTEMAaTUYECKUX METOJIOB JIJI PEIICHUS
coJiepKaTeNbHbIX 3a[a4 U3 PAa3IMYHbIX 00JIacTel HAYKU U
npakTuku. MHTEpnpeTanus pe3ysibTaTa, y4eT peajbHbIX
OIpPaHUYECHHUM.

12

DIIeMEeHThI TEOPUHU BEPOSTHOCTEM

DneMeHTHI TeopuH BeposTHocTel. TabmuaHoe u rpadudeckoe
MpeICTaBICHUE JaHHBIX. UUCIIOBBIE XapaKTEPUCTUKH PSIJIOB
naHHbIX. [loouepeaHbIii B OJTHOBPEMEHHBIM BHIOOP HECKOJBKUX




AJIEMEHTOB M3 KOHEUHOTO MHOkKecTBa. DOpMyIIbl YUCIa
MEPECTAaHOBOK, COUYETAaHHUM, pa3MelicHui. Penienue
KOMOWHATOpHBIX 3aaa4. Popmyna OuHoma Hetotona. CBolicTBa
OouHoMuaNbHBIX KO3 dunmentos. Tpeyroapauk [lackams.
DneMeHTapHbIE U CI0XKHbIE cOObITHsI. PaccMoTpenue ciyyaes u
BEPOSITHOCTh CYMMbI HECOBMECTHBIX COOBITHH, BEPOSTHOCTh
IPOTUBOIOI0KHOTO coObITHS. [IoOHATHE O HE3aBUCUMOCTHU
coOBITUN. BEpoATHOCTD U CTaTUCTUYECKAsl YaCTOTA HACTYIICHUS
coObITHA. Perienne mpakTHUecKux 3ajad ¢ IpUMEHEHUEM
BEPOATHOCTHBIX METOJI0B. MeTo/1 MaTeMaTH4eCKOW MHAYKIIHH.

Kopens crenenn n

CreneHb NOJI0KUTEIIFHOTO YHCIIa

Kophuu u crenenu. Kopens crenenu nl u ero csoicrsa. CTeneHb
C pallMOHAILHBIM ITOKa3aTelieM U €€ cBoicTBa. [loHsaTue o
CTEIICHU C IEUCTBUTEILHEIM IT0Ka3arteyie. CBOMCTBA CTEIIEHU C
JICUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapugmbl

Jlorapudwm. Jlorapudm uncia. OcHOBHOE JiorapuhMHUUECKOE
ToaecTBO. Jlorapupm npousBeneHus, 4aCTHOTO, CTENICHH;
MEepeXo/i K HOBOMY OCHOBAHHUIO. J[€CATUYHBIA U HATYPATbHBIN
norapudmsl, yucio e. CrenenHas (yHKIUS C HATYpaJbHbIM
1oKa3aTeseM, €€ CBOMCTBA U TpaduK.

BepTukanabHble U TOPU30HTANIbHBIE ACUMIITOTHI I'paUKOB.
I'paduxu gpoOHO-TUHEHHBIX (DYHKITHIA.

[TokazaTenbHas GyHKUMS (IKCIIOHEHTA), €€ CBOWCTBA U rpaduK.
Jlorapudmuyeckasi yHKIus, €€ CBOMCTBA U rpaduK.

IToka3arenbHble U
jgorapupMUYECKHE YpaBHEHUS U
HEpaBEHCTBA

Pelenne nokasatenbHbIX, JOrapupMUYECKUX YPaBHEHUH U
HEpaBeHCTB. Pelienue nppanoHaabHbIX YPaBHEHUN.
OCHOBHBIE NTPUEMBI PENIEHUS CUCTEM YPABHEHHUM: MIOJICTAHOBKA,
anredpandecKkoe Cl0KEeHHE, BBEJCHHE HOBBIX MIEPEMEHHBIX.
PaBHOCWJIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM. Pemienue




MPOCTEUIINX CUCTEM YPABHEHUH C JIByMSI HCU3BECTHBIMU.
Pemenune cucrem HEPAaBEHCTB C OTHOU IEPEMEHHOM.
Hcnonp3oBanne CBOMCTB U TpadukoB (GYHKIHIA TPU PEIICHUN
ypaBHEHHI U HEpaBEHCTB. MeTo uHTEepBaioB. M300paxkeHue Ha
KOOPAWHATHOM MJIOCKOCTH MHOXECTBA PEIICHUIN YPaBHEHUHN U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.
[IprmMeHeHne MaTEMATUYECKUX METOJIOB ISl PEIIEHUS
coJiepKaTeNIbHBIX 3aJ1a4 U3 PA3IMUHbIX 00JIacTel HAYKU U
npakTuku. MHTEpIperanus pe3yibrara, y4eT peajbHbIX
orpanudenuil. [IpeodbpazoBaHus MpOCTEHIIINX BBIPAKECHHUI,
BKJIFOUAIOIINX apu(METUUECKHE OTIepalIliy, a TaKXKe OIrepaIuio
BO3BEJICHHUSI B CTEMIEHb U ONEpallnio JorapuGMupoBaHusl.

I'naBa2. TpuroHomeTpudeckue GOpMyJibl U TPUTOHOMETPUUYECKUE HYHKIIMU

8 CuHyC, KOCUHYC yTJIa.
9 TaHreHc, KOTaHIeHC yIJia.
OcHoBHBIE (POPMYJIIBI
msttgawuctg a
10 DopMyTIbI CHOKESHHS

OcHoBbI TpuronomeTpuu. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC
MPOU3BOJIBHOIO yria. Paguannas mepa yrina. CuHyc, KOCUHYC,
TAHI'€HC U KOTaHTe€HC Yuciia. OCHOBHBIE TPUTOHOMETPUYECKUE
ToxectBa. @opmyisl npuBeaeHus. CHHYC, KOCUHYC M TAaHT€HC
CYMMBI U Pa3HOCTH ABYX yIi0B. CHHYC U KOCUHYC JBOMHOIO
yraa. @opMyiibl MOJIOBUHHOTO yriia. [IpeobpazoBaHusi CyMMBI
TPUTOHOMETPUUYECKUX (PYHKIMH B MPOU3BEACHUE U
IIPOU3BEICHUA B CYMMY. BrIpaskeHrEe TPUTOHOMETPUYECKUX
(GyHKUMNA Yyepe3 TaHTeHC MOJOBUHHOTO apryMEHTa.
[IpeoOpazoBanust NPOCTEHIIMX TPUTOHOMETPUUECKHUX
BBIPAKCHUM.

[Ipocrenmme TpUroHOMETPUYECKUE ypaBHEHUsI. Pelienus
TPUTOHOMETPUYECKUX YpaBHEeHUH. [Ipocreimue
TPUTOHOMETPHUYECKNE HEPABEHCTBA.

ApPKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIA.




11

Tpuronomerpruueckne QyHKITUU
YUCIJIOBOTO apryMEHTAa.

Oynkin. O01acTh onpeneneHus 1 MHOKECTBO 3HAUCHHM.
I'padux pyskmmm. [Toctpoenne rpadgukoB GyHKIHM, 3aTaHHBIX
paznuuHbIMU cioco0amu. CBoMcTBa (DYHKITUN: MOHOTOHHOCT,
YETHOCTh U HEYETHOCTh, MEPUOTUIHOCTD, OTPAHUYECHHOCTD.
[IpomexxyTku Bo3pacTanus U yObIBaHUS, HAMOOJIbIIEE U
HaMMEHbIIIee 3HAYEHU s, TOUKH IKCTPEMyMa (JIOKaJIbHOTO
MakcUMyMa U MUHUMYMA). ['paduueckas uHTEpripeTanusi.
[Tpumeps! QyHKIIMOHATBHBIX 3aBUCUMOCTEN B peaIbHbBIX
poleccax u sIBJICHUSIX.

O6patHas pynkuus. O6nacTh onpeneneHus ¥ 00JacTh 3HAUCHUN
oOpatHoit QpyHkiuu. ['paduk o6paTHON HyHKIIUH.
[IpeoOpazoBanus rpaduKOB: MapaIeIbHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEIBLHO OCei KOOPIWHAT U CUMMETPHS OTHOCUTEIHHO
Hayaja KOOPJAWHAT, CAMMETPHS OTHOCHTEILHO TPSIMOU Y = X,
pacTsHKEHHUE M CKATHE BJIOJh OCEH KOOPIMHAT.

12

TpuroHoMeTpuyecKue ypaBHEHHU U
HEPaBEHCTBA

VYpaBHeHUs 1 HEpaBeHCTBA . [IpocTelimme TpUroHoMeTpUIECKre
ypaBHEHUs. PellieHuss TPUrOHOMETPUYECKUX YPABHEHUH.
[Ipocrenmme TPUrOHOMETPUIECKUE HEPABEHCTBA.

ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCJIa

19

13

AKCHOMBI CTEPEOMETPUU

[Ipsimbie 1 MIIOCKOCTH B TpocTpaHcTBE. OCHOBHBIE MOHSITHUS
cTepeoMeTpHuH (TOoUKa, IpsiMas, IIIOCKOCTh, TPOCTPAHCTRO).
OCHOBHBIE OHATHSI CTEPEOMETPUH (TOUKA, MPAMasi, INIOCKOCTH,
IPOCTPAHCTBO).

14

[TapayuteIbHOCTE NPSAMBIX U
IIJIOCKOCTEN

[Ipsimbie 1 MIIOCKOCTH B IpocTpaHcTBe . [lepecekaromuecs,
napajuiesIbHbIC U CKPEIIUBAIOIINECS MIPSMbIC. YTOJI MEXTY
NpsSIMBIMU B TIpocTpaHcTBe. [lapamienbHOCTh U
NEePHEHIUKYJISIPHOCTD MPSIMOU U TJIOCKOCTH, MPU3HAKHU U
CBOICTBA..

10




[TapannenbHOCTh MJIOCKOCTEM, PU3HAKU U CBOMCTBA. PaccTosHus
OT TOYKH JI0 TNTIOCKOCTHU. PaccTosiHue OT mPpsSMOM /10 IJIOCKOCTH.
Paccrosaue Mexay mapamiebHBIMU IUNIOCKOCTAMU. PaccTosHue
ME¥K]1y CKPEIIUBAIOIIUMUCS MIPSMBIMH.

[TapannensHOe mpoekTupoBanue. [lomaas opToroHaIbHOM
IIPOCKIIMM MHOTOYTOJIbHUKA. M300paxkeHre MpoCcTpaHCTBEHHBIX

dburyp.

15

[lepneHAUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEN

[lepnieHIUKYASAPHOCTD NPSAMBIX. [lepreH UKy PHOCTD PSIMOM U
IJIOCKOCTH, IIPU3HAKHU U CBOMCTBA. TeopemMa o Tpex
neprneHauKyJsipax. [lepneHauKysap v HaKJIOHHAS. YTOJI MEXKITY
MPSAMOM U THIOCKOCTBIO.

[TepneHAUKYASIPHOCTD MIIOCKOCTEN, MPU3HAKU U CBOMCTBA.
JIByrpaHHbIi yroJ, JUMHEWHBIM YO ABYTPAHHOIO YTJa.
Paccrosnus ot Touku 10 miockoctu. PacctosgHue ot mpsamoit 10
IJIOCKOCTH. PaccTosiHne Mex 1y nmapajiyieIbHbIMU TTIOCKOCTSIMH.
Paccrosaune Mexay CKpelrBarOIIMMHUCS MTPSIMBIMHU.
[TapamiensHOE TpoekTupoBanue. Ilmomans oproroHanbHON
IPOEKIIMU MHOTOYTOJIbHUKA. M300pakeHre mpoCcTpaHCTBEHHBIX

dburyp.

15

16

MHororpaHHuKH

Mmuororpanauku. Bepimnsl, pedpa, rpaHd MHOTOTPaHHUKA.
PazBepTka. MHOrOrpanHsle yribl. Belllykiible MHOTOTPaHHUKH.
Teopema Ditnepa.

[Ipusma, ee ocHOBaHUsI, 00KOBBIE pedpa, BhICOTa, OOKOBas
IIOBEPXHOCTH. IIpsAmas u HakiioHHas npusMa. [IpasuiibHas
npusma. [lapamnenenunen. Ky6.

[Tupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BpICOTA, OOKOBas
MOBEpPXHOCTh. TpeyroybHas nupamua. [IpaBunbpHas nupamuia.
YceueHHas nupaMua.

12




CummeTpuu B KyOe, B apajuieienunese, B IpU3Me 1 MUPaMU/IE.
[ToHsiTHE O CHUMMETPHUH B MPOCTPAHCTBE (LIEHTpaIbHAas, OCEBas,
3epkainbHasi). [I[puMepbl CHMMETpPHil B OKpPY>KaloIleM MUPE.
CeueHnnsd Ky0a, IpU3Mbl, MIUPAMUIBI.

[IpeacraBienue o MpaBUIBLHBIX MHOTOIPAHHUKAX (TETpadIp, KyO,
OKTasIp, AOJEKAdIP U UKOCAIP).

17

BekTopsl B IpocTpaHCTBE

Koopaunate!l u BekTopbl. JIekapTOBbI KOOPAUHATHI B
npoctpancTBe. DopMyJia pacCTOSIHUSL MEXKIY ABYMsI TOUKAMMU.
VYpaBuenus chepsl u mmockocT. Dopmysa paccTosHUS OT TOUKU
J10 TIJIOCKOCTH.

BekTopsl. Monynbe BekTopa. PaBeHCTBO BEKTOPOB. Cl0KEHUE
BEKTOPOB U YMHO>KEHHUE BEKTOPA HA YUCIIO. Y TOJ MEXKITY
BekTOpaMu. KoopauHatel BekTopa. CKalsIpHOE MPOU3BEICHUE
BeKTOpOB. KoumnHeapHbie BeKTOpbI. Pa3noxenne BekTopa mo
JIBYM HEKOJUIMHEAPHBIM BeKTOpaMm. KoMmIuiaHapHbI€ BEKTOPBI.
PaznoxeHnue mo TpeM HEKOMIUIAaHAPHBIM BEKTOpaM

18

HNtorosoe noBropeHue

VYrna u 0Tpe3KH, CBA3aHHBIE C OKPYKHOCTHIO. Pemenne
TpeyroibHUKOB. Teopembl Menenas u Uessl. Dmurc, runepboia
U mapadosia

Bcero

136




TemaTH4ueckoe IVIAHUPOBAHME C YKAa3aHUEM KOJIUIECTBA YaC0B, OTBOAUMBIX JIs1 OCBOCHHUSA Kﬂ)KI[Oﬁ TEMBbI

11 kaace
Ne Tema ypoka Conepxanue KonmnuectBo
JacoB
I'naBal Oyukumu. [IponsBoassie. IHTErpaibl.
1 OYHKIMU U UX TpaQuKu Oyukiuu. O61acTh onpeeIeHUs] U MHOKECTBO 3HAUCHUM. 6
['padux dynkuuu. [Toctpoenue rpaduxoB GyHKIUH,
3aJIaHHBIX Pa3IMYHBIMU criocobamu. CBONCTBA (DYHKIIHIA:
MOHOTOHHOCTb, YeTHOCTh U HEUETHOCTh, IEPUOUIHOCTD,
OTpaHUYEHHOCTH. [IpoMexxyTKH BO3pacTaHus U yOBIBAHMS,
2 [Ipenen GpyHKIIMM U HETTPEPHIBHOCTD 5

HauOOJIbIIEE U HAUMEHBIIIEE 3HAUCHUS, TOUKU DKCTPEMyMa
(JIoKaibHOTO MakCUMyMa U MUHUMYMa). ['paduueckas

3 ObpatHble QpyHKIHH uHtepnperanus. [Ipumepsl PyHKIMOHATBHBIX 3aBUCUMOCTEH 3
B PCATBHBIX TPOIECCAX U SIBICHUIX.

O6patHas pynkius. O6nacTh onpeaeneHus U 00JIacTb
3HaueHui oobpatHoit pyHkuuu. ['padux oOpaTHOM QyHKITHH.
CrenenHast yHKIMS ¢ HATYpaJbHBIM MOKa3aTeJIeM, €€
CBOICTBA U TpaduK.

BeprtukaibHbie U TOPU30HTAIBHBIC ACUMITTOTHI TPAPUKOB.
['paduixu 1poOHO-TUHEHHBIX DYHKIIHIA.

[TokazaTtenbHast GyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U
rpaduk.

Jlorapudmuueckast pyHKIHUs, €€ CBOMCTBA U TpaduK.
[IpeobpazoBanus rpadukoB: napajieIbHbIN MTEPEHOC,
CUMMETPHS OTHOCUTEIBHO OCEH KOOPIUHAT U CUMMETPHS
OTHOCUTEJIBHO Hayajaa KOOPAUHAT, CAMMETPHSI OTHOCUTEIBHO
NpsAMO Y = X, pacTsKEHUE U CKaTHe BAOJIb OCEH KOOpAUHAT.




[IponsBonHas

[IpumeHeHne MpON3BOIHOM.

[Tousarue o npenene nocienoBareabHOCTH. CylIeCTBOBAaHUE
npeaeaa MOHOTOHHOW OTPaHWYE€HHOW MOCIEI0BATEIILHOCTH.
JlnmuHa OKpy>KHOCTH M TUIOIIA b Kpyra KaK mpeaesibl
nocJsenoBaTeabHoCcTed. beckoHeuHo yObIBaroas
reOMETPUYECKASI IPOTPECCUS U €€ CyMMa.

[ToHsiTHE O HENPEPBHIBHOCTU (DYHKIIHMH.

[TonsiTue 0 Mpon3BOHON PYHKIMHU, HU3UUECKUN U
F€OMETPUYECKUIN CMBICII IPOU3BOIHON. Y paBHEHUE
KacaresnbHOU K rpaduky ¢yHKuuu. [Ipou3BoaHbIE CYyMMBI,
Pa3HOCTH, MPOU3BEEHHUS, 4aCTHOTO. [[pOn3BOHBIE OCHOBHBIX
arieMeHTapHbIX QyHKIuH JlpruMeHeHre npou3BoIHOM K
uccle0BaHni0 (DYHKIUN U MOCTPOCHUIO TpadUKOB.
[IpousBoaHbIe 0OpATHON (PYHKIIMHU U KOMITO3UIIUU JaHHOMN
(GYHKLIMH C TMHEHHOM.

[Tonsarue 00 onpeneIeHHOM UHTErpalie Kak MIomiaau
KpUBOJIMHEITHOM Tpanenuu. [TepBoodpaznas. ®opmyna
Herorona-Jleionuria.

[IpuMephl UCITOIB30BAHUS TPOU3BOIHOM VISl HAXO0XKICHUS
HaWJTy4IlIero pelieHus B MPUKIaAHbIX, B TOM YUCIIE
COIIMAJIbHO-?)KOHOMUYECKUX, 3aayax. HaxoxneHue ckopoctu
JUTS TIpoIiecca, 3ajanHoro ¢hopmMyJioi unu rpaduxkom. Bropas
MPOU3BOIHAS M €€ (PU3UUECKUI CMBICII.

15

[TepBoOOpa3HbIil HHTETPAT

[TonsiTue 00 ompeieICHHOM HHTETpaIe KaK II0Maan
KpUBOJIMHEITHOM Tpaneruu. [TlepBoodpaznas. ®opmyna
Herorona-JleiOnuria.

[Tpumepsl UCTIOIB30BAHUS MPOU3BOIHON 11 HAXO0XKAECHUS
HAWIY4IlIero PEUICHUs B MPUKJIAHBIX, B TOM YHCIIE
COLMAJIbHO-D)KOHOMHYECKUX, 3a/1auyax. Haxoxnenmue ckopocTu




JUIS TIpoLiecca, 3aAaHHOTO (OPMYJIION UITH TpapuKOM.
[Tpumepsl IpUMEHEHHs UHTErpaia B (PU3UKE U TEOMETPHUH.

['naBa2. YpaBHEHUsI HEPABEHCTBA CUCTEMBbI

7 PaBHOCUIBHOCTH ypaBHEHHI U Pemenue paioHanbHbIX, TOKa3aTeNIbHbBIX, JOrapu(hMUUECKUX 4
HEPABEHCTB YpPaBHEHUI U HEPABEHCTB. PellieHne nppanroHaaIbHbIX
YpPaBHEHUM.
8 YpaBHEHUS-CIICICTBUS OCHOBHBIE MTPUEMBI PELIEHUS CUCTEM YPABHEHU: S5
MI0JICTAaHOBKA, aJire0panuecKkoe CI0KEHNE, BBEJICHIE HOBBIX
9 PaBHOCUIBHOCTH ypaBHEHHU U IIEpEMEHHBIX. PABHOCHIIBHOCTH YpaBHEHHN, HEPABEHCTB, 5
HEpPABEHCTB CHUCTEMaM cucreM. Pemenune mpocTenmmx CUCTEM YPABHEHHUM C IBYMS
10 PaBHOCHIILHOCTH YPaBHEHHH Ha HEHU3BECTHBIMU. Penienue cucremM HEpaBEeHCTB C OJTHOU 4
MHOKECTBAX IEPEMEHHOM.
11 CrcreMa ypaBHEHHH ¢ HECKOJIEKUMU Hcnonb3oBaHre CBOMCTB U IpauKOB GYHKIIUHN TIPU PEIICHUN 5
HEeM3BECTHBIMU ypaBHEHUI U HEpaBEeHCTB. MeToa unTepBaioB. M3o0paxenue
Ha KOOPJIMHATHOU IUIOCKOCTHA MHOKECTBA PELICHUN
YPaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX
CUCTEM.
[IpuMeHeHne MaTeMaTUYECKUX METOJIOB JIJISl PEIIECHUS
coJiep KaTeNIbHBIX 3324 U3 Pa3INYHbIX 00JIacTel HAYKU U
npakTuku. UHTepripeTanus pe3yiabTaTa, yueT pealbHbIX
OTpaHUYECHUM.
I'naBa 3. UToroBoe moBTOpEHUE 13
12 Meton koopAMHAT B TPOCTPAHCTBE Koopaunatel 1 BeKTOpHI. JleKapTOBbI KOOPIUHATHI B 15

npoctpancTBe. DopMyia pacCTOSIHUS MEXAY ABYMs TOUKAMMU.
VYpaBuenus chepsl u mockocTi. Dopmysa paccTosSHUSA OT
TOYKH J0 IVIOCKOCTH.




Bekropsl. Moayns BekTopa. PaBeHcTBO BekTOpoB. ClioxkeHue
BEKTOPOB  YMHOKEHHE BEKTOPA HA YKCIIO. YTOI MEKIY
BekTopamu. Koopannatel Bektopa. CkansipHOEe IpOU3BEICHHE
BeKTOpOB. Kommueapusie BeKTOpbI. Paziioxkenue BeKTopa mno
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM. KomIuiaHapHbI€ BEKTOPHI.
Pa3znoxeHue no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.
JIBUKeHUE.

13

Humuunp. Konyec. lap

Tena u noBepxHOCTH BpauieHus. [{uinHap u KoHyc.
VYceuennsiit konyc. OcHOBaHUe, BHICOTA, OOKOBas
MOBEPXHOCTH, 00pa3ytomias, pazsepTka. OceBbie CEUCHUS U
CEUEHMSI MapajuiesIbHbIe OCHOBAHHUIO.

[Tap u cdepa, UX ceuyeHHsl, KacaTesbHasl IIIOCKOCTh K cepe.

17

14

O0BEMBI TETT

OO6BeMsbl Ten U mIom@aau ux nopepxuocre. [loustue oo
00BeMe Tea. OTHOIIEHHE 00BEMOB ITOJOOHBIX TEI.
dopmyJibl 00beMa Kyda, MPSIMOYTOJILHOTO TTapajieienumnea,
npU3MBbI, IHHIpa. DopMyIibl 00beMa MUPaMHIbI M KOHYCA.
®opMyIIbl IUIOLIAIA TOBEPXHOCTEN LIUIMHIPA U KOHYCA.
dopmyibl 00beMa I1apa v oA cepsl.

19

15

[ToBTOpEHNKE

Bcero
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