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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
MATEMATHUKA B 10-11 KVIACCAX

1.1. IInanupyemMble THYHOCTHBIE pe3y/abTaThbl ocBoeHuss OOII

JInuHocTHBIE pe3yJabTaTbl B cdepe OTHOLIeHMII o0ydawmmxca K cebe, K CBoeMy
310pPOBBIO, K IO3HAHMIO ce0sl:

— opueHTamusa OOy4JalONMMXCSd Ha JOCTIKEHUE JIMYHOTO CYACThs, PEATU3aIHUI0
MMO3UTUBHBIX JKHU3HCHHBLIX IMCPCIICKTHB, HWHHUOHWATHUBHOCTb, KPCATHUBHOCTb, TI'OTOBHOCTH U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOTIPEICIICHUIO, CIIOCOOHOCTh CTaBUThH IIEIM M CTPOUTH
KNU3HCHHBIC ITIVIaHBbI,

— TOTOBHOCTb M CIIOCOOHOCTH 0OecneuuTh ce0e U CBOMM OJM3KHUM JIOCTOWHYIO KU3Hb B
MPOLECCE CaMOCTOSATENIBHOM, TBOPUYECKON M OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTHh M CHOCOOHOCTH OOYYAIOIIUXCSI K OTCTaWBAHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHUS;

— TOTOBHOCTH M CIOCOOHOCTH OOYYAIONIUXCS K CaMOPA3BUTHIO U CaMOBOCITUTAHHUIO B
COOTBETCTBHUU C OOIIECYCIIOBEUCSCKHUMH IICHHOCTSIM.

JInuHoCTHBIE pe3ybTaThl B cepe oTHOIIEeHUH o0ydaromuxcs K Poccun kak k Pogune
(OTeuecTBY):

—  pOCCHHCKasi HIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKON MJICHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO INPUYACTHOCTH K HCTOPHKO-KYJIBTYPHOM OOIIHOCTH
poccuiickoro Hapoja u cyaroe Poccum, maTproTH3M, TOTOBHOCTh K CIyXeHHI0 OTe4YecTBy,
€ro 3alIuTe;

—  YBa)XX€HHUE K CBOEMY HapoJly, UyBCTBO OTBETCTBEHHOCTH nepen PoauHoi, ropmoctu 3a
CBOM Kpai, cBOIO PoauHy, mpoluioe ¥ HAacTosllee MHOTOHAIMOHAJIBLHOrO Hapoaa Poccum,
YBaXEHHE K TOCYIapCTBEHHBIM CHMBOJIaM (repO, diiar, TuMH);

— BOCHHTAHHME YBaXEHHUS K KYJIbType, S3bIKaM, TpPagulUsaM M oObUasM HapoJOB,
npoxuBaromux B Poccuiickoit deneparumu.

JIMYHOCTHBIE pe3yJabTaTbl B c(epe OTHOIIECHUN O0Yy4AIMUXCS € OKPY:KAIOIMUMH
JIIO/IbMU:

— HPaBCTBEHHOE CO3HAHME M IIOBEJECHUE Ha OCHOBE YCBOCHMs OOIEYeTOBEYECKUX
LIEHHOCTEH, FTOTOBHOCTU M CIIOCOOHOCTH BECTU JUAJIOT C JPYTUMHU JIIOJIbMH, JOCTUraTh B HEM
B3aMMOTIOHUMAaHUs, HAXOUTh OOIIME LeJIU U COTPYAHNYATh JJIS UX JOCTHXKEHMUS,

— TIpUHATHE T'YMAaHUCTMYECKMX  LEHHOCTEH, OCO3HaHHOE, YBAXKUTEIbHOE U
N00po’KenaTeNbHOE OTHOIIEHUE K IPYTOMY Y€JI0BEKY, €ro MHEHHIO, MUPOBO33PEHHIO;

—  CIIOCOOHOCTh K COINEPEeXUBAHUIO W (OPMHUPOBAHUE IO3UTHBHOTO OTHOIICHUS K
JIOJSM, B TOM YHMCIIE K JINLAM C OTPaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbS U MHBAJIMJAM;
Oepe’kHOe, OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOLIEHHE K  (usnyeckoMy H
IICUXOJIOTMYECKOMY 3/10POBbIO IPYIUX JIOAEH, YMEHHE OKa3bIBATh MIEPBYIO TOMOILB;

—  (opmHpoBaHUE BBIPAXEHHOH B MOBEJEHUM HPABCTBEHHOHN MO3UIMH, B TOM 4YHCIE
CMOCOOHOCTH K CO3HATENIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOI'O CO3HAHUS M MOBEICHMS Ha
OCHOBE YCBOEHHUS OOIIEYeNOBEUECKHX LEHHOCTeH M HPABCTBEHHBIX YYBCTB (YeCTH, J0JITa,
CMPaBEAIMBOCTH, MUJIOCEPIHS U APYKEITIOOHS);

—  DPa3BUTUE KOMIIETEHIIMM COTPYAHMUYECTBA CO CBEPCTHMKAMH, JETbMHU MJIAJIIETO
BO3pacTa, B3pOCIBIMM B  00pa3oBaTelbHOH, OOLIECTBEHHO  IOJIE3HOH,  y4yeOHO-
HCCIIEI0BATENIbCKOM, POEKTHOW U APYTUX BUAX JESATEIBHOCTH.



JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOMIEHUI 00y4alOIIMXCA K OKPY:KA0IIeMy MHPY,
JKHBOMH NpUPoO/e, Xy10KeCTBEHHOH KYyJIbType:

—  MHUPOBO33PEHHE, COOTBETCTBYIOIIEC COBPEMECHHOMY YPOBHIO PAa3BUTHS HAYKH,
3HAYUMOCTHU HayKH, TOTOBHOCTbH K HAay4YHO-TCXHUYCCKOMY TBOPUYCCTBY, BJIaICHUC
JOCTOBEPHOM WHGpOpPMaIMel O TMepeaoBbIX JOCTIKEHUSX W OTKPBITUAX MHPOBOH W
OTEUECTBEHHON HAayKH, 3aMHTEPECOBAaHHOCTh B HAy4YHBIX 3HAHUSAX 00 yCTpoiicTBe Mupa U
00IIIeCTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEM JKM3HU; CO3HATENIHPHOE OTHOIICHHE K HEMpPEepPHIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTIEITHON MPO(HeCcCHOHATBHON 1 00IIECTBEHHOM NeATeIbHOCTH;

— DCTETUYECKOE OTHOILIEHUS K MHUPY, T'OTOBHOCTb K 3CTETHYECKOMY OOYCTpOICTBY
COOCTBEHHOTO OBITA.

JInuHOCTHBIE pe3yjbTaThbl B cepe OTHOLIEHUs] O0ydalOIIUXCS K TPydy, B cdepe
COIHATbHO-IKOHOMHUYECKHX OTHOIIEHH I

— OCO3HaHHBIK BBIOOp Oynymel mnpodeccnrt kKak MyTh M CHOCO0 peann3aru
COOCTBEHHBIX KMU3HEHHBIX IIJIAHOB,

— TOTOBHOCTh OOYyYarOIMXCA K TPYAOBOH MPOPECCHOHATBHON JEATEeIHbHOCTH Kak K
BO3MOXHOCTHU y4qacCTus B pPEUICHUHA JINYHBIX, O6HI€CTB€HHI)IX, TOCYyIapCTBCHHEIX,
00IIIeHAIIMOHATBHBIX TTPOOJIEM;

— TOTPeOHOCTh TPYIUTHCS, YBaXEHHUE K TPyAy H JIOAIM TpyAa, TPYAOBBIM
JOCTHUXKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHHE K Pa3HbIM BHAaM
TPYAOBOM JEATEIBHOCTH;

— TOTOBHOCTh K CaMOOOCIY)KHMBaHHIO, BKJIIO4Yas oOydyeHHE U BBINOJHEHUE JOMAITHUX
o0s3aHHOCTE.

JIMYHOCTHBIE pe3yJbTaTbl B cepe PU3NIECKOro, NMCHUXOJOTHYECKOr0, COMAIBLHOI0 U
aKaJeMU4ecKoro 0J1aronoJayq4us 00y4arommxcs:

— (¢usnyeckoe,  AMOLUOHAIBHO-TICUXOJOTUYECKOE,  COLHUAlbHOE  OJaromnoiydue
oOyuaronuxcs B *H3HU 00pa30BaTeNbHON OpraHu3aluy, OulyueHue AeTbMU 0€3011aCHOCTH U
TICUXOJIOTHYECKOro KoMpopTta, nHGOPMAITMOHHON 0€30MIaCHOCTH.

1.2. Inanupyemble MeTanpeaMeTHbIe pe3yabTaThl ocBoeHust QOII

MeranpeqMeTHble  pe3ylbTaThl OCBOGHHMS OCHOBHOM 0Opa3oBaTeNbHOW  MpPOrpaMMbl
MIPEJCTaBICHBI TPEMs IPYIIIaMU YHUBEpPCAIbHBIX YueOHbIX AercTBuil (VY I).

1. Pery1iTUBHBIE YHHBepcaibHble y4eOHbIe AeiicTBUS

BbInycKHHMK Hay4YuTCs:

—  CaMOCTOSITENIBHO ONPENENATh LEIH, 33aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPBIM
MO>KHO OIIPEAEIUTH, YTO LIEb JOCTUTHYTA;

— OIICHMBAaTh BO3MOXHBIE IIOCIEACTBHUS JOCTWKEHHMS IIOCTAaBICHHOM I€Nd B
JEeATeNbHOCTH, COOCTBEHHOW JKM3HM M JKM3HM OKpYXKAIOIIUX JI0/Iel, OCHOBBIBAACH Ha
COOOpaKeHUSIX ITUKU U MOPAJIH;



—  cTaBUTh U GopMyIHpOBaTH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbLHON JACATEILHOCTH U
JKU3HCHHBIX CUTYalUsIX;

— OLICHUBAThH PECYpChl, B TOM YHCIE BpeMsI WU APYrue HEMaTepUaIbHBIE PECYPCHL,
HGO6XOI[I/IMBIC IJIA JOCTHUXXCHUA IOCTaBJIEHHON e,

— BLIGI/IpaTB OyTb OOCTHIKCHHA LCIIU, INIAHUPOBATHL PCIICHHUE IIOCTABJICHHBIX 3ala4,
ONTHUMHU3UPYS MaTepHUANIbHBIE U HEMATEpUAJIbHEIE 3aTPaThI;

—  opranm3oBbIBaTh 3()()EKTUBHBIA MMOUCK PECYPCOB, HEOOXOIUMBIX JUIS JOCTHIKCHUS
IMOCTaBIICHHOM 1IC/IH;

—  COIOCTABJISITH TIOJIYUCHHBIH pPE3yJbTaT JEATEIBHOCTH C IOCTaBJIEHHON 3apaHee
LIEJIBIO.

2. Ilo3HaBaTeJbHbIE YHUBEpPCAJIbHBIC yqeﬁﬂme JecTBUSA

BbInyckHUK HAY4YHTCSH:

— HCKaTh W HAaXOJWTh OO0OOIIEHHBIE CMOCOOBI pEeIIeHUs 3aaad, B TOM YHCIIE,
OCYIIECTBJISITh Pa3BEPHYTHIN WH(DOPMAIMOHHBIM TOUCK M CTAaBUTh HA €r0 OCHOBE HOBBIC
(yueOHBIE U TMO3HABATEIBHBIC) 3/1a4H;

—  KPWUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH WH(POPMAIIMIO C Pa3HBIX TO3WIUH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHNS B HHPOPMAIIMOHHBIX HCTOYHUKAX;

—  HCIOJB30BaTh PA3JIMUHBIE MOJEIHHO-CXEMATHUYECKHUE CPEACTBA ISl MPEACTABICHUS
CYIIECTBEHHBIX CBA3€d M OTHOIICHWH, a TaKKe MPOTUBOPEUYUM, BBISIBICHHBIX B
MH(POPMAITMOHHBIX UCTOYHHUKAX;

— HaxOJWTh W TPHUBOJUTH KPUTHYECKHE AapTyMEHThl B OTHOIICHWH JCUCTBUU U
CYKJIEHUH Npyroro; CHOKOWHO M Pa3yMHO OTHOCHTBCS K KPUTHYECKUM 3aMEUaHUSIM B
OTHOIIIEHUH COOCTBEHHOTO CYXKICHHS, pacCMaTpuBaTh HX KakK pecypc COOCTBEHHOTO
pa3BUTHS,

—  BBIXOJIMTH 32 PaMKH y4eOHOTO MPEIMETa U OCYIIECTBIIATH IeICHANPABICHHBIN TTOUCK
BO3MOJKHOCTEH JUIsl IIMPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JICUCTBUS;

— BBICTpaWBaTh HMHIWBHUAYyAJIbHYIO  OOpa30BaTEIbHYI0  TPACKTOPHIO,  YYHTHIBAs
OTPAaHUYECHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHUS;

—  MEHSTh U yJIEp>KUBATh pPa3HbIC MO3UIIMHU B O3HABATEIBHON AEATEIbHOCTH.

3. KomMyHuUKaTHBHbIe YHUBeEPcaJIbHbIE YUueOHbI€ J1elicTBUA
BbIMyCKHUK HAYYUTCS:

—  OCYIICCTBIIATH JICIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIIBIMHU
(kak BHYTpH 00pa30BaTeIbHOM OpraHU3alliy, TaK U 3a €€ IpeeiaMu), oA0KpaTh MapTHEPOB
JUISL ICTIOBOM KOMMYHHUKAIIMKA UCXOs U3 COOOpaKEHHH pe3yIbTaTHBHOCTH B3aMMOICHCTBHS,
a He JIMYHBIX CUMIIATHI;

—  TpU OCYIIECTBICHUU TPYIIOBON pabOThI OBbITh KaK PYKOBOAWUTEICM, TaK U UICHOM
KOMaHJIbl B pa3HbIX pOJIAX (TeHepaTop HeH, KPUTUK, UCTIOJHUTENb, BHICTYIAIOIINMN, SIKCIIEPT
U T.J.);

—  KOOPIMHHMPOBATh M BBINOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BHPTYAILHOTO M
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

—  Ppa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPCHHS C HCIOJIb30BAHUEM
aJICKBAaTHBIX (YCTHBIX M MMMChbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacmno3HaBaTh KOH(DJIMKTOTCHHBIC CUTYAIlMM W MpPEJOTBpamaTh KOHMIMKTHI O HMX
aKTUBHOW (Da3bl, BBICTpaMBaTh JEJIIOBYIH0O M OOpa3oBaTeIbHYI0 KOMMYHHKAIHIO, u30eras
JIMYHOCTHBIX OI[CHOYHBIX CY)KICHH.

1.3. Illianupyemsbie npeaMeTHbIe pe3yJbTaThl OCBOCHHS 010



Bba3oBblii ypoBeHb

«IIpobeMHO-pyHKIIMOHAJIbHBIE Pe3yJIbTAThD)

Yriay0/eHHblil ypOBeHb

«CI/ICTeMHO-TeopeTI/I‘leCKI/Ie pe3yjabTaThbD»

Pazgen

|. BoINyCKHMK HAYYHTCHA

I1l. BbIyCKHMK NOJTy4UT
BO3MOKHOCTh HAYYUTHCHA

Il. BeimyckHUK Hay4HuTCS

V. BbIyCKHUK MOJYYHT
BO3MOKHOCTh HAYYUTbHCHA

IMeau ocBOeHMsI
npeamera

s ucrionip3oBaHus B
TMOBCETHEBHOM KM3HH U
oOecreyeHns BO3MOKHOCTHU
YCHENTHOTO TIPOJIOJIKEHHUS
00pazoBaHUs IO
CIIEIUAIBHOCTIM, HE CBI3aHHBIM
C IPUKJIATHBIM HCIIOTH30BAHUEM
MaTEMAaTHKH

Jna pazeumus mvluineHus,
UCNONb308AHUS 8 NOBCEOHEBHOU
HCUZHU

u obecneveHusi B03MONCHOCIU
VCHeuno2o npoo0oaNCeHUs
00pazosanus no
CNeYUuaIbHOCMAM, He
CBAZAHHBIM C NPUKTAOHBIM
UCNONb308AHUEM MAMEMAMUKU

s ycremHoro mpo1oJKeHust
o0pazoBaHus

0 CIEUATbHOCTSM,
CBS3aHHBIM C MPUKIIATHBIM
HCII0JIb30BAHNEM MaTeMaTUKHU

Jlns obecneuenus
B03MOIHCHOCMU YCHREUHO20
npPOoO0IdHCEHUSL 00PA308AHUS NO
CReYuUaIbHOCMSM, C8A3AHHbIM C
ocywecmenienuem Hay4Hou u
uccnedo8amenbCKoll
desimenvHOCMU 8 0O1IaCMU
MAMEMAMUKU U CMENCHBLX
HAYK

TpeboBanus K pe3yJbTaram

Inemenmol meopuu
MHOJIICecme u
MaAMemMamuyuecKoil
J102UKU

OmnepupoBath Ha 6a30BOM
ypoBHe! OHATUAMU: KOHEUHOE
MHOJKECTBO, 3JIEMEHT
MHOJKECTBA, TIOJIMHOXKECTBO,
nepeceueHne u 00beTMHCHNE
MHOJKECTB, YHCIIOBBIC
MHOJKECTBA Ha KOOPJMHATHOU
MPSIMO¥, OTPE30K, UHTEPBAT,
OIIepUPOBATH Ha Ha30BOM
YPOBHE MOHSTUSAMHU:
YTBEPKJICHHUE, OTPUILIAHUEC

- Onepuposamv®

NOHAMUAMU. KOHEYHOoe
MHOIHCECMBO, DTIeMEHM
MHOHCECMBA, NOOMHONCECNEO,
nepeceuenue u 00veOuHeHue
MHOIHCECMB, YUCTO8bLE
MHOJICecmea Ha KOOPOUHAMHOL
NPAMOlU, Ompe30K, UHMepPBa,
NOTYUHMEPBAIL, NPOMENCYIMOK C
8bIKOJIOMOU MOYKOL,
epaghuueckoe npeocmasieHue

- CBo0OogHO
OTIEpHUPOBATH’ OHATHSIMU:
KOHEYHOE MHOECTBO,
2JIEMEHT MHOYKECTBA,
IIOJIMHOYKECTBO, TIEPECCUYCHHE,
00BbeIMHEHNE U PA3HOCTh
MHO’KECTB, YHCIOBBIE
MHO’KECTBa Ha KOOPJAUHATHOM
IPSIMOM, OTPE30K, HHTEPBAJL,
MOJIYyUHTEPBAII, TPOMEIKYTOK C
BBIKOJIOTOM TOYKOH,

Jlocmuoicenue pezynbmamos
paszoena ll;

onepuposams NOHAMuUeM
onpeoeneHus, OCHOBHbIMU
suoamu onpeoenenull,
OCHOBHBIMU BUOAMU MEOPEM,
HOHUMAMb CYyMb KOCEEHHO20
ookazamenbcmed;
onepuposamv NOHAMUIMU
CYEeMHO20 U HeCUemHo20
MHOJICECMBA,

! 3neck u masee: pacno3HaBaTh KOHKPETHBIE IPUMEDPBI OOIIMX MOHATHI 1O XapaKTEPHBIM MPU3HAKAM, BHITIOJHATH JIEHCTBHS B COOTBETCTBHH C OMPEIETEHUEM M MPOCTEHITMMI
CBOMCTBaMH IOHATHH, KOHKPETU3UPOBATH MPUMEPAMHU OOIIHE TIOHATHA.
2 351ech W nasee; 3HATH ONPEIEEHUE MOHATHS, YMETh MOSICHATH €10 CMBICI, YMETh MCIOJIb30BaTh TIOHSTHE U €T0 CBOWCTBA TIPH MPOBEICHAN PACCYKIEHH, PEIIEHAN 3a/1a4.
% 351ech M nanee: 3HATH ONpEIENEHNUE TIOHATHS, 3HATH M yMETh 0OOCHOBBIBATH CBOMCTBA (MPU3HAKH, €CITM OHH €CTh) MOHATHS, XapaKTEPH30BATh CBA3U C IPYTHMH MOHATHAMH,
MIPEACTABIIAS OAHO MOHATUE KAK YACTh LEJIOCTHOrO KOMIIIEKCA, UCTIONIB30BaTh MOHATHE U €r0 CBOMCTBA IIPH NPOBEACHUN PACCYXKACHUM, JOKa3aTENbCTB, PEIICHUH 3a/1a4.
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YTBEPKJCHUS, UCTHHHBIC U
JIOKHBIE YTBEPIKICHHUS,
MPUYNHA, CIICJACTBUE, YACTHBIN
cllydail 00IIero yTBep KIeHHs,
KOHTPIIPUMED;

HaXOJIUTh TIePECeUCHUE U
00BbeAMHEHNE IBYX MHOXECTB,
MPECTAaBICHHBIX TPaQHIECKH
Ha YUCJIOBOW MPSIMOM;
CTPOUTH HA YUCIIOBOU MPAMOMN
MTOIMHOXECTBO YUCIIOBOTO
MHOJKECTBA, 33JJaHHOE
MPOCTEHIITIMHA YCIIOBUSMHU;
pacro3HaBaTh JIOKHBIE
YTBEPIKJICHUS, OIITUOKHU B

paccyXJIeHUsX, B TOM
YHClie C UCTIOIb30BaHHEM
KOHTPIPUMEPOB.

B nosceonesroti scuznu u npu

UsyueHuu opy2ux npeomemos.

— HCIOJb30BATh YUCIIOBbBIE
MHOYECTBA Ha
KOOPAWUHATHOM MPSIMOM IS
OIMCAHUs PEAIbHBIX
MPOLIECCOB U SIBICHUIA;

— MPOBOJUTH JIOTUUECKHUE
PacCyX/JIEHHS B CUTYalLIUsIX
MOBCEAHEBHOM KU3HU

MHOIHCeCm8 Ha KOOPOUHAMHOU
NI0CKOCIU,

- onepuposamau
HOHAMUAMU. YMEEPAHCOeHUe,
ompuyanue ymeepicoeHusl,
UCTMUHHBLE U JIOHCHBLE
YmMeepIHcOeHUsl, NPU4UHA,
cneocmaue, Yacmuwlll Cayuai
00We20 ymeepcoenus,
KOHmMpnpumep,

- npoeepsimo
NPUHAONEHCHOCIb DTIeMeHmda
MHOXCECMBY;

- Haxooums nepeceuenue
U 00BEOUHEHUE MHOJNCECMSE, 6
MOoM yucie npeocmasieHHbIX
epaghuyecKku Ha YuUciosou
NPAMOU U HA KOOPOUHAMHOU
NIIOCKOCTU,

- npoeooums
doKazamesnbHvle PACCYHCOCHUS
07151 060CHOBAHUSL UCMUHHOCMU
YMEepHCOeHU.

B nosceonesnoui sorcuznu u npu
usyueHuu opyaux npeomemos:
- UCNOIb308aMb
YUCN08blE MHOJCECMBA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOLL NIOCKOCMU OJisl
ONUCAHUSL PEalbHbIX NPOYECCO8
U sA6IeHUl,

rpaduyeckoe npeacTaBieHue
MHO’KECTB Ha KOOPJAMHATHOU
IJIOCKOCTH;
- 3a/1aBaTh MHOKECTBA
MEPEYUCIIEHUEM U
XapaKTepUCTUUECKUM
CBOMCTBOM,;
- OTIepUpOBaTh
HNOHITHUSIMU: YTBEPKICHUE,
OTpPULIAHUE YTBEPKICHMUS,
VCTHUHHBIE U JIO)KHBIE
YTBEPKJICHUSI, IPUUINHA,
CJIEZICTBHE, YACTHBIN CiTyyal
00111eTo YTBEPKICHHUSI,
KOHTPIIPUMED;
- IIPOBEPSTH
MIPUHAIJIEKHOCTh JIEMEHTA
MHOECTBY;
- HaxXOJIUTh NepeceUeHUe
1 00beIMHEHNE MHOXKECTB, B
TOM YHCJIE IPEACTABICHHBIX
rpaduyecky Ha YUCIOBOM
NPSAMON ¥ HA KOOPAUHATHOMN
MJIOCKOCTH;
— MIPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYXKICHUS
U 000CHOBaHUS
VCTUHHOCTH YTBEPKICHHM.
B noeceonesHotl srcuznu u npu
usyueHuu opyaux npeomemos:
- UCII0JIb30BATh
YHCJIOBBIE MHOJKECTBA HA

NPUMEHAMb MEMOO
Mamemamuyeckot UHOYKYuu
0J151 NPOBEOEHUSL PACCYHCOCHULL
u 0okazamenbCcme u npu
peuieHuy 3a0ad.

B nosceonesnoti sorcuznu u npu
usyueHuu opy2ux npeomemos.
UCNOBL3068aMb MEOPEMUKO-
MHOIHCECMBEHHbIU A3bIK U A3bIK
JIO2UKU OJ151 ONUCAHUSL
DeanbHbIX NPOYEeccos u
A6eHUU, NpU peulenuu 3a0ay
Opyeux yueOHbvlx npeomMemos




— npo8ooUmbs
dokazamesibHbvle PACCYHCOeHUS
8 CUMYayusIx NO8CeOHe8HO
JHCUBHU, NPU PeUleHUU 3a0aY U3
Opyaux npeomemos

KOOPJMHATHOM IIPSIMOM U HA
KOOPJAMHATHOM IIJIOCKOCTH IS
OIIMCAHUs PEAIBHBIX
MPOLECCOB U SIBJICHHIA;

- IIPOBOJIUTH
JI0Ka3aTelIbHbIEC PACCYXKICHUS B
CUTYyalUsX TOBCETHEBHOMN
JKW3HU, NIPU PEIICHUH 3a7a4 U3
JIPYrUX NPEIMETOB

Yucna u
evIparrcenus

OmnepupoBath Ha 6a30BOM
YPOBHE TIOHATHSIMU: 1IEJI0€
YUCJI0, JEIIMMOCTD YUCET,
0OBbIKHOBEHHas! 1pO0b,
necsITUIHas ApoOb,
paloHaIbHOE YHUCIIO,
npuOIMKEHHOE 3HAUEHUE YHCTIa,
4acTb, J10JI5, OTHOLIEHHE,
MIPOLIEHT, MOBBIIICHUE U
MOHI)KEHUE Ha 33/1aHHOE YUCIIO0
MIPOLIEHTOB, MacHITa0;
orepupoBaTh Ha 0a30BOM
ypOBHE NOHSTUAMU: Jorapupm
YHclia, TPUTOHOMETpUYecKas
OKPYKHOCTbB, TpajlycCHast Mepa
yria, BeIWYHHA yIJia, 3aJJaHHOTO
TOYKOHW Ha
TPUTOHOMETPHUUECKOMN
OKPY>KHOCTH, CHHYC, KOCUHYC,
TAHI€HC U KOTAHT'€HC YTJIOB,
HMMEIOIINX TPOU3BOIBHYIO
BEJINYUHY;

BBITIOJIHATH apu(PMeTUIECKUE

C60000H0 onepuposamu
NOHAMUSAMU: Yeloe YUCO,
0eIUMOCTb YUCel,
00bIKHOBEHHAsL OPOOb,
decsimuyHnas opooy,
PAYUOHATIbLHOE HYUCITO,
NPUOIUINCEHHOE 3HAYEHUE
yucia, yacmeo, 00JiA,
OmHoOweHue, NPOYeHm,
noevlluenUe U NOHUNCEHUE HA
3a0anHOe YUCIIO NPOYEHMOS,
macumab,

nPUBOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCMBAMU
OeUMOCmu;

onepuposams NOHIMUSMU.
Jnozapugm uucaa,
MPUSOHOMEMPUYECKASL
OKPYIICHOCHb, PAOUAHHAS U
2PaodycHas mepa yaia, eIuUUHa
yena, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPULECKOT
OKPYICHOCMU, CUHYC, KOCUHYC,

— CB000OHO OTIEPUPOBATH
MOHITHSIMH: HATypaJIbHOE
YHCII0, MHOYKECTBO
HATypaJIbHBIX YHCEII, IeJT0e
YHCJI0, MHOYKECTBO IIENTBIX
Ypcen, OOBIKHOBEHHAS
IpoOb, necaTUuIHas ApoOb,
CMEIIaHHOE YHCJIO,
paImoHaIbHOE YHCIIO,
MHOECTBO PAIIMOHAIILHBIX
YHUCel, HppPalMOHAIBHOE
YUCJI0, KOPEHb CTEIEHH N,
IV CTBUTEIBHOE YHCIIO,
MHOKECTBO
JIECTBUTEIBHBIX YHCEII,
reoMeTpudecKas
WHTEPIPETaIHsI
HATypaJIbHBIX, 1IEIbIX,
paroHaIbHBIX,
JIEWCTBUTEIIbHBIX YUCEIT;

— TOHUMATh U OOBICHITH
pa3HUILy MEXIY
MO3UIIUOHHOMN 1

Jocmuoicenue pezynbmamog
pazoena ll;

Cc80000HO Onepuposams
YUCTIOBLIMU MHONCECMBAMU
npu peuwlenuu 3a0a4;
NOHUMAMb NPUYUHBL U
OCHOBHble UOeU pacuiupensl
YUCTIOBIX MHOMCECNE;
61a0emsb OCHOBHbIMU
NOHAMUAMU Meopuu
oenumocmu npu peutenuu
CMAaHOApmMHbIX 3404y
umems 6a3o8vie
npeocmasieHusi 0 MHOdicecnee
KOMNJIEKCHbIX YUCel;
C800O00HO BLINOIHAMb
mooicoecmeenHble
npeobpazosanus
MPULOHOMEMPUYECKUX,
Jlo2apughmMuieckux, CmeneHHvix
8bIPANCEHULL,

e1ademsv opmynoi buHoma
Hvromona;




JICUCTBUS C IETBIMUA U
palMoOHaTbHBIMHU YHUCIIAMU;
BBITIOJTHATH HECJIOKHBIE
peoOpa30BaAHMS YUCIOBBIX
BBIPAKECHUH, COACPIKAILINX
CTETEeHU Yucell, TU00 KOPHH U3
yuce, 100 Jorapu@Mbl YHCeIT;
CpPaBHUBATh PallUOHATIBLHBIC
Yucia MeX1y co0oit;
OIIEHUBATh U CPABHUBATH C
parMoHaIBHBIMHU YHCIIAMU
3HAYCHHMS TEJBIX CTETICHEH
4yucell, KOpHEW HaTypajJbHOU
CTENEeHHU U3 Ynced, JJorapu(mon
Yucell B IPOCTHIX CIyYasix;
n300pakaTh TOUKAMH Ha
YUCIIOBOM MPSIMOM 1IEJIbIE U
paloHaIbHbIE YHCTIA;
n300paxaTh TOYKAMU Ha
YUCIIOBOM MPAMOM 11eJIbIe
CTETEeHH YHUCEell, KOPHU
HaTypaJIbHOM CTETNeHU U3 YHCell,
Jorapu@mbl YKCe B IPOCTHIX
CIIydasx;

BBITIOJTHATH HECIIOKHBIE
peoOpa3oBaHus LIETbIX U
JIPOOHO-PALIMOHATBHBIX
OYKBEHHBIX BBIPAKEHUM;
BBIPaXKaTh B MPOCTEHUIITNX
Clly4asiX U3 paB€HCTBA OJHY
MIEPEMEHHYIO Yepe3 APYTue;
BBIYHCIISTH B MPOCTHIX CIyYasiX

MAH2EHC U KOMAH2EHC Y2Il08,
UMEIOUWUX NPOU3BOTIbHYIO
BEUYUHY, YUCTA € U T,
8bINOIHAMY apuhmemudeckue
oeticmeus, couemas ycmHule U
NUCbMEHHbLE NPUEMDbL,
npumMeHsis npu HeoOXo0OUMOCmu
sblUUCIUMENbHBIE YCIPOLCEA,
HAXo0Uums 3Ha4eHUsi KOpHs
HamypaibHoU cmeneHu,
cmenetu ¢ payuoHalIbHbIM
nokazameinem, jroeapugma,
UCNONBL3YS NPU He0OX0OUMOCU
8bIUUCIUMENbHBLE YCNPOLCEA,
NOIb308AMbCIL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;
nPoBOOUNDb NO U38ECHHBIM
Gopmynam u npasuiam
npeobpazoearnus 6YKEEHHbIX
8bIPAICEHULL, BKIIOUAIOUUX
cmenetu, KOpHU, 102apugmol u
mpucoHoMempuiecKue
GdyHryuu;
HAXo00ums 3HAYEHUs YUCTOBbIX
U OYKBEHHBIX 8bIPANCEHUL,
ocywecmenss Heobxooumvle
NOOCMAHOBKU U
npeobpazoeanus;
— uzobpasxcams
cxemamuvecku yeoi,
BEUUUHA KOMOPO2O

HEMO3UITHOHHOM
CHCTEMaMH 3aIIHCH YHCET;
MepPEeBOAUTH YHCIIA U3
OJTHOM CHCTEMBI 3aITUCH
(cucreMbl cuucieHus) B
APYTyIo;

JIOKa3bIBaTh U
WCII0JIH30BATh NMPU3HAKU
JEITMMOCTH CYMMBI U
MIPOU3BEICHUS TIPU
BBITIOJTHEHUH BBIUMCICHUA
Y pPEIICHUH 3a7a4,
BBITIOJTHSTH OKPYTJICHUE
parMOHAIBHBIX U
HUPPALMOHATILHBIX YUCEI C
3aJIaHHO# TOYHOCTBIO;
CpaBHUBATh
JIEMCTBUTEIIbHEIC YHCIIa
Pa3HBIMH CIIOCOOAMH;
YIOPSIIOYMBATH YUCIIA,
3aIllFCaHHbIE B BUJIE
OOBIKHOBEHHOM U
JECATUYHOM ApoOH, yucia,
3aIlMCaHHbIE C
HCI0Ib30BaHUEM
apu(hMETHIECKOTO
KBaJPaTHOT'O KOPHS,
KOpHei cteneHu Ooiblie 2;
Haxoauth HOJl 1 HOK
pa3HbIMH CIIOCOOAMU U
MCIIOJIb30BATh UX MPHU
pelIeHnN 3a/1ay;

NPUMEHAMb NPU peuleHuu
3a0ay meopemy o0 TUHEUHOM
npeocmasnenuu HO/;
NPUMEHAMb NPU peuleHuu
3a0au Kumaitickyro meopemy 06
ocmamkax,

NPUMEHAMb NPU peuleHuu
3a0ay Manyio meopemy
Depma,

YyMemb 8bINOJIHAMb 3ANUCH
yucna 8 NO3SUYUOHHOU cucmeme
cuucnenus,;

NPUMEHAMb NPU peuleHUU
3a0ay meopemuKo-4uciossie
@dyHKYUU: Yucno u cymma
Oenumerneti, (hynkyuio diiepa,
NPUMEHAMb NPU peuleHUU
3a0a4 yenHvle Opoodu;
NPUMEHAMb NPU peuleHUU
3a0ay MHO2041eHbl C
oelicmeumenbHbIMU U YeablMu
K03 puyuenmamu;

61a0emsb NOHAMUAMU
NPUBOOUMDBLL U HENPUBOOUMbLUL
MHO20YIeH U NPUMEHAMb UX
npu peulenuu 3a0a4;
NpUMEHAMb NPU peuleHuU
3a0ay OcHo8HYIO meopemy
aneedpol;

NPUMEHAMb NPU peuleHuU
3a0ay npocmetiuiue QyHKyUU
KOMNJIEKCHOU NePpeMeHHOU KaK
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3HAYCHUS YHUCIIOBBIX U
OYKBEHHBIX BBIPAXKCHHH,
OCYIIIECTBIISIS HEOOXO0TUMBIC
[IOJICTAHOBKHU H
npeoOpa3oBaHMS;

n300pakaTh CXeMaTUUECKH
yroJI, BEIMYMHA KOTOPOTO
BBIpaKEHA B TPajIycax;
OIICHUBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCa, KOTaHTeHCa
KOHKPETHBIX YTJIOB.

B nosceomnesnoti scusnu u npu
usyueHuu opyux yueoHvix
npeomemos:

BBITIOJIHATH BBIYUCIICHUS TTPU
pELIeHNH 3a]a4 MPaKTHYECKOTO
XapakrTepa;

BBITIOJIHATH IPAKTHYECKUE
pacueTsl ¢ UCIIOJIb30BAHUEM TTPH
HEO0OXO0IMMOCTH CITPABOYHBIX
MaTepHaIoB U BHIYUCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHTD pPealibHbIC
BEITUYMHBI, XapaKTEPUCTHKU
00BEKTOB OKPYKAIOIIEro MUpa C
UX KOHKPETHBIMH YUCIOBBIMH
3HAYCHUSIMU;

WCIOJIb30BAaTh METO/IbI
OKPYTJICHUS, TPUOIMKEHHS U
MPUKUIKY TIPU PELICHUU
MPAKTUYECKUX 33734

svlpasicena 6 2padycax unu
paouanax;

—  UCNONb3068aMb NPU
peweHuu 3a0ay mabauyHvle
3HaueHUs
MPULOHOMEMPUYECKUX
@dynKyuii yenos,;

—  BLINOIHAMb NEPesoo
BeUYUNBL Yela U3
PAOUAHHOU Mepbl 8
2paoycHyto u 00pamHo.

B nosceounesnoti socusnu u npu
us3y4eHuu opy2ux yueoHvix
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIO8bIMU OAHHBIMU NPU
peutenuu 3a0a4 NPaKmuyecKo2o
xapakmepa u 3a0a4 u3
Pa3uuHbIX obracmeti 3HaHuULl,
UCNONBL3YS NPU HeoOX0OUMOCU
CNpasounvie Mamepuavl U
8bIYUCTUMENbHbIE YCMPOUCMEa,
OYeHUBamv, CPABHUBAMb U
UCNONIBb308AMb NPU PeUleHUU
NPAKMUYECKUX 3a0a4 YUCLO8ble
3HAYeHUsl PeanlbHbIX GeIUYUH,
KOHKpemHble YUCTI08ble
Xapaxkmepucmuku 00beKmos
OKpYIHCarOUie2o Mupa

—  BBINOJIHSATH BEIYMCIICHUS U
npeoOpazoBaHus
BBIPAYKECHUI, COJIEPKALIUX
JIEHCTBUTEINIbHBIC YHCTIa, B
TOM YHCJIE€ KOPHU
HaTypaJIbHbIX CTETICHEW;

—  BBINOJHSATH CTAaHJAPTHHIE
TOXIECTBEHHBIE
npeoOpazoBaHUs
TPUTOHOMETPHUIECKHUX,
JTorapu(PMHUIECKUX,
CTETEHHBIX,
HPpAMOHATIBHBIX
BBIPAKEHUM.

B nosceounesnoti socusnu u npu

U3yHeHuu opyaux npeomemos.

—  BBINOJHATH U OOBACHATH
CpaBHEHHE PE3YJIbTATOB
BBIYMCIICHUI NIPU pelIeHUH
MPAKTHYECKUX 33/1a4, B TOM
yuclie TPUOIMKEHHBIX
BBIYMCIICHUH, UCIIONB3YS
pa3HbIe CIIOCOOBI
CpaBHECHUI;

— 3alluChIBaTh, CPAaBHUBATH,
OKPYTJISITh YHCIIOBBIE
JAaHHBIE PEATbHBIX BETHUUH
C UCTOJIb30BaHUEM PA3HBIX
CHUCTEM H3MEPEHHS;

COCTaBIIAThH U OLIEHUBATH

pa3HBIMH CIIOCOOaMU

2ceomempuyeckue
npeobpazosanus




HOBCEIHEBHOU KU3HU

YHCIIOBBIE BRIPAKCHUS TIPU
pEIIeHUH MPAKTUYECKHX 3a/1a4
¥ 337124 U3 JPYTrUX y4yeOHBIX
peMETOB

Ypasnenus u
Hepagencmea

Pewrars nuHeliHbIE YpaBHEHUS U
HEpaBEHCTBA, KBa/IpaTHbIE
YpaBHEHHS,

pemarte Jorapudmuyueckue
ypaBuenus Buja l0g o (bx + ¢) =
d u mpocreiiine HepaBeHCTBA
Buaa log a X <d;

peuiaTh nokazarejabHble
ypaBHeHns, Bua a”*°=d (rue
d MOXHO MPEICTaBUTh B BUJIC
CTENIEH! C OCHOBAHHUEM &) U
MPOCTEHIINEe HEPABEHCTBA BUIA
a*<d (rme d MmoxxHO
MIPEJICTaBUTh B BUJIE CTEIIEHH C
OCHOBAHHEM 4);.

MIPUBOJIUTH HECKOJIBKO
MPUMEPOB KOPHEN MPOCTEUIIETO
TPUTOHOMETPHUUECKOTO
ypaBHEHHUs BHUJIA: Sin X = &, COS
X=a, tgx=a,ctgx=a, raea—
TaOIUYHOE 3HAYCHHE
COOTBETCTBYIOIIEH
TPUTOHOMETPHUECKON (PYyHKIIMH.

B noeceownesnoii srcusnu u npu

u3yueHuu opyaux npeomemos:

— COCTaBIIATh U pelIaTh
YPaBHEHHUS U CUCTEMBbI

—  Pewamv payuonanvuvie,
nokasamesvHvle U
Jocapugmuieckue
VpasHeHus U Hepagencmaad,
npocmeuuiue
uppayuoHaibHvle U
mpuecoHomempuyecKue
VpasHeHusl, HepaseHCcmed U
ux cucmembl;

UCNONIL3068aMb MEMOObl

peulenus ypagHeHui:

npuseoeHue K 8Uoy

«npousseoeHue pasHo Hyuo»

UTU «YACTHOE PABHO HYION,

3ameHa nepemeHHbIX,

UCNONIBL308AMb MEMO0

UHMep8anos OJisl peulenusl

Hepagencma,

— ucnonv3oeams
epaghuveckuii memoo 0
NPUOIUICEHHO20 peLleHUs
VpasHeHull U HepaseHCms;

—  uzobpadxcamv Ha
MPULOHOMEMPUYECKOTU
OKDYAHCHOCINU MHOHNCECTNBO
peuieHut npoCmeuuux
MPUSOHOMEMPUYECKUX
YpasHeHul U HepaseHCms;

— CB000JHO OnIEpPUPOBATH
MOHSTHSIMH: YPaBHEHUE,
HEPaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS
Y HEPaBEHCTBA, ypaBHEHUE,
SBIISAIOIIEECS CIIEICTBUEM
JPYroro ypaBHEHUS,
ypaBHEHUs, PAaBHOCHUJIHHBIC
Ha MHOXECTBE,
PaBHOCHIIbHBIC
npeoOpazoBaHus
YpaBHEHUH;

— peuaTh pa3HbIe BUJbI
YpaBHEHUH 1 HEPABEHCTB U
UX CHUCTEM, B TOM YHCIIE
HEKOTOpbIC YpaBHEHUS 3-i1
U 4-# cTenenei, 1pooHo-
panoHaIbHbIe U
UppalMOHATIbHBIE;

— OBJIAJIETh OCHOBHBIMU
TUTIAMU TIOKa3aTeNbHBIX,
Jorapu(MUUECKUX,
UPpaALMOHATILHBIX,
CTETICHHBIX YPaBHEHUU U
HEPABEHCTB U
CTaHJAPTHBIMU METOaMHU
UX peIIeHUu U MPUMEHSTh
UX MIPH pelIeHUH 3a]1aY;

Locmuoicenue pezynibmamog

pazoena ll;

—  CB0O0OHO onpeodensimb mun
U 8bIOUPaAMb MEMoo
peulenuss nOKazamenbHulx U
Jlo2apughmuieckux
VpasHeHull U HepageHcms,
UppayUoOHaIbHbIX
VpasHeHull U HepageHcms,
MPULOHOMEMPUYECKUX
VpasHeHull U HepageHcms,
ux cucmem,

—  €80000HO pewams
cucmemvl TUHEUHbIX
VPABHEeHU;

— peuiams OCHOBHblE MUNDbL
VPasHeHull U HepageHCcms ¢
napamempamu,

—  NpUMeHAMb NpuU peuleHun
3a0ay HepaseHcmea
Kowu — Bynsakosckoeo,
bepuynnu;

—  umemb npedcmasieHue o
HepageHCcmeax Mexcoy
CpeOHUMU cmeneHHbLMU
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YPaBHEHUH IIPU pELICHUN
HECJIOKHBIX IPAKTUYECKUX
3a1a4

8bINOIHAMB 0OMOOP KOPHell
VpasHeHuil unu peueHuil
Hepagencme
coomeemcmeuu ¢
O00NONHUMENbHLIMU
yCao8uaMU U
02PaHUYEeHUSMU.

B nosceounesnoti socusnu u npu
usyueHuu opy2ux yueoHvix
npeomemos:

COCMAasisims U peuiams
VPaBHeHUs, CUCHeMbl
VpasHeHull U HepaseHCmaa
npu peweruu 3a0ay Opyeux
VUEOHBbIX NPEeOMemos,
UCNONb308AMb YPABHEHUS U
HepaseHcmaa s
nocmpoenus u
UCCE008AHUSL NPOCHETUUX
Mamemamuyeckux mooeneu
PEANbHbIX CUmMyayuil Ui
NPUKIAOHBIX 3A0aY,

YyMemb UHMepnpemupos8ams
NOJLYYEeHHbLI NPU peuleHul
VpasHeHUsl, HepaBeHCmed
WU CUCIeEMbL pe3yibmanm,
oYeHusamnv €20
npagoonooodue 8
KOHmeKcme 3a0aHHOU
PEeanbHOU CUmyayuy uiu
NPUKIAOHOU 3a0ayu

MPUMEHSATh TeopeMy be3y k
PELIEHUIO YPaBHEHUM;
IIPUMEHATH Teopemy Buera
JUISl pEIIEHUs] HEKOTOPBIX
YpaBHEHUH CTEIIEHU BbILIE
BTOPOW;

MOHUMAaTh CMBICII TEOPEM O
PaBHOCHJIbHBIX U
HEPAaBHOCUJIbHBIX
npeoOpazoBaHMIX
YPaBHEHUH U YMETh UX
JTOKa3bIBaTh;

BJIa/IETh METOIaMU
pelIeHus] ypaBHEHHI,
HEPaBEHCTB M UX CUCTEM,
YMETb BBIOUPATH METOT
penieHus: 1 000CHOBBIBATh
CBOM BBIOOD;
UCII0JIb30BaTh METO
WHTEPBAJIOB JJIs PELICHUS
HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-pallMOHATBHBIX U
BKJIIOYAIOIINX B ce0s
UppaLMOHAIIbHbIE
BBIPAKCHUS;

peliaTth anredpandyeckue
YpaBHEHUS U HEPABEHCTBA
Y UX CUCTEMBI C
napaMeTrpamu
anreOpanyeckuM u
rpau4ecKuM MeTo/1aMu;
BJIA/IETh Pa3HBIMU
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METOJIaMHU JI0Ka3aTeJIbCTBA
HEPaBEHCTB;

peniaTh ypaBHEHUS B
IEJIBIX YNCIIaX;
n300pakaTh MHOXKECTBA HA
TUTOCKOCTH, 3a/1aBaeMbIe
YpaBHEHUSIMH,
HEPABCHCTBAMHM U UX
CHCTEMaMH,

CBOOOHO HCIIOJIB30BAaTh
TOXKIECTBEHHBIE
npeoOpazoBaHus MpH
pELIEHUN YPaBHEHHUI 1
CHUCTEM YpaBHEHMI

B nosceounesnoti scusnu u npu
u3yHeHuu opyaux npeomemos:

COCTAaBJIATh U peliaTh
ypaBHEHUs, HEPABCHCTBA,
UX CHCTEMBI TP PEIICHUN
3aJ1a4 JPYTUX y4eOHBIX
IIPEIMETOR;

BBITIOJTHATH OLICHKY
MIPaBIOTIO 10 OMS
pe3yIbTaTOB, MOJYyYaeMbIX
IIPH PEIICHUN PA3IMYHBIX
yYpaBHCHHI, HEPABEHCTB U
UX CUCTEM TPU PELICHUN
3a/1a4 IpYrux y4yeOHbIX
MPEIMETOB;

COCTaBIIATh U pellaTh
ypaBHEHUS U HEPABEHCTBA
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C mapaMeTpamHu Ipu
pelIeHnH 3a1a4 JpYTrux
y4eOHBIX MPEAMETOB;

— COCTaBIISITh YPAaBHEHHUE,
HEPaBEHCTBO WM UX
CUCTEMY, OTIHCHIBAIOLIHE
pEaIbHYIO CUTYaLIUIO WU
MPUKIATHYIO 3a/1a4y,
MHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YIbTAThI;

—  HCHOJb30BaTh
IIPOrpaMMHBIE CPEICTBA
IIPU pEIIeHNN OTJEJIbHBIX
KJIACCOB YPaBHEHUM U
HEPaBEHCTB

Dyukyuu

OmnepupoBath Ha 6a30BOM
YPOBHE MOHSTUSIMU:
3aBHCUMOCTH BEIINYHH,
(GyHKIUS, apTYMEHT U 3HaYCHHE
dbyHKIIMH, 001aCTh ONIPEACICHUS
Y MHOXKECTBO 3HAYCHHI
¢dbyakuun, rpaduk 3aBUCUMOCTH,
rpaduk GyHKIMH, HYJIH
(GYHKIIUH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pAcTaHUE
Ha YUCIIOBOM IIPOMEXKYTKE,
yOBbIBaHUE HA YKCIOBOM
MPOMEXKYTKEe, HAauOOoJIbIIIee U
HauMeEHbIIIee 3HaUCHUE
(YHKIIMHM Ha YUCIOBOM
MIPOMEXKYTKE, IEPUOIIUECKast
GyHKIMS, TEPHOT;

Onepupogams NOHAMUAMU.
3A8UCUMOCTIb BETUYUH,
@yHKYuUs, apeymenm u
3HaueHue QyHKyuu, ooaacmo
onpeoeneHus: U MHOMNCECHEO
3HaueHutl pyHKyuu, epapux
3asucumocmu, epagpux
Gdynkyuu, Hyu ynKyuu,
nPOMENCYMKU
3HAKONOCMOSIHCMEA,
803pacmanue Ha YUci080M
npomedcymke, yovieanue Ha
YUCTOBOM NPOMEICYMKeE,
Haubobulee U HauMeHbuLee
3HayeHue yHKyuu Ha
YUCTOBOM NPOMEICYMKeE,
nepuooudeckas QyHKyus,

Bnanets noHsITUIMU:
3aBHCHUMOCTH BEJIMYUH,
(GyHKIUSA, apryMEHT U
3Ha4YeHHE (PYHKIIMHU, 00IaCTh
OTIpEeIeNIEHUs] U MHOXKECTBO
3HAYCHUH (PYHKIMH, TpaduK
3aBHCHUMOCTH, IpaduK
byHKIIMY, HYIU DYHKIUH,
MPOMEKYTKU
3HAKOTIOCTOSIHCTBA,
BO3pacTaHUE HA YHCIOBOM
POMEXYTKe, yObIBaHHE Ha
YHCIIOBOM MPOMEKYTKE,
HauOoJbIlIee U HAMMEHbIIIEe
3HaueHue QyHKIIMH Ha
YHCIIOBOM MPOMEKYTKE,
nepuoanueckas QyHKus,

Hocmuoicenue pe3ynbmamos
paszoena II;

61a0emsv NOHAMuUeM
ACUMRMOMbL U YMEMb €20
NPUMEHSMb NPU peteHuu
3a0ay;

NPUMEHSMb MEeMOoObl peuleHus
npocmeuiux
ougpepenyuanvrvix
VPABHEHUl Nep8o2o U 8MopPoco
nopsi0Ko8
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OTNIEpPUPOBATH HA HA30BOM
YPOBHE MOHATUSAMU: TIPSIMAst U
oOpaTHast MPOIOPIIHOHATEHOCTh
JTWHEWHas, KBaJlpaTUIHAas,
aorapupMuyIecKas u
roKasarejabHas QyHKINH,
TPUTOHOMETpHUYECKHE (HYHKIINH;
pacrno3HaBaTh rpaQuKu
3JIEMEHTAPHBIX (PYHKINI:
psiMOii 1 oOpaTHOM
MPONIOPIIHOHATEHOCTH,
JINHEHOM, KBaJpaTUYHOM,
JorapuMuUUecKon u
MoKa3zaTeabHON (DYHKIIHMA,
TPUTOHOMETPUUECKUX (PYHKIIUA;
COOTHOCHUTH Tpauku
AJIeMEHTapHBIX (QYHKITUH:
psIMOi 1 0OpaTHOM
MIPOMOPIIMOHAIBHOCTH,
JINHEHOM, KBaJpaTUYHOM,
norapu(pmMuUIecKon u
MOKa3aTeIbHOW (PYHKITHH,
TPUTOHOMETPUUECKUX (PYHKUIUN
¢ dopMynamu, KOTOPHIMU OHU
3aJ1aHbl;

HaXOJUTh MO TpaduKy
MPUOTMHKEHHO 3HAYCHHUS
(GyHKIMY B 33JJaHHBIX TOYKAX;
OTIpeNeNATh 1O TpapuKy
CBOMcTBa QYHKIMH (HYIH,
MIPOMEKYTKU
3HAaKOMOCTOSIHCTBA,

nepuoo, 4uemnas u Heuemuas

dyHryuu;

onepuposamv NOHAMUAMU:

npamas u obpamuasi

NPONOPYUOHATILHOCHD,

JIUHeUHas, KeaopamuyHas,

Jozapughmuveckasn u

noKazamenvbHas yHKyuu,

mpucoHomMempuiecKue
dynryuu;

— onpedensimo 3HaueHUe
@YHKYUU NO 3HAYEHUIO
apaymenma npu pasiuiHuIx
cnocobax 3adanus
dynryuu;

— cmpoumb epaghuxu
U3YUEHHBIX YHKYULL,

onucwieams no epapuxy u 6

NPOCMeuux CIy4asx no

Gopmyne nosedenue u

ceolicmea (hyHKyuil, Haxooumo

no epaguxy QyHxyuu

Haubonvbuue u HauMeHbuue

3HAYeHUs,

Cmpoums 3¢cKu3 epaguxa

@yHKyuu, yoosiemeaopsrowel

npugeodeHHoMy HAbOpy YClo8ull

(npomedicymku

603pacmanus/yovieanus,

3HaueHue GYHKYUU 8 3a0AHHOU
mouKe, MOYKU IKCMPEMYMO8,

ACUMNIMOMbL, HYIU (PYHKYUU U

NEepPUO/I, YETHAsI U HEUETHAs
GyHKIMH; YMETh TIPUMECHSTh
9TH TOHATUS TIPU PEIICHUH
3aza4;

BJIQ/IETh NIOHATHEM CTEIIEHHAs
(GyHKLMS; CTPOUTH ee Tpaduk u
YMETh IPUMEHSTH CBOMCTBA
CTENeHHON (YHKIIUU MTPU
pelIeHNH 3a/1ay;

BJIAJICTh MTOHITUSIMHI
nokasareiabHas QyHKUHUSA,
SKCIIOHEHTA; CTPOUTH UX
rpaduKu ¥ yMETh IPUMEHS T
CBOMCTBA MMOKA3aTEIbHOU
GbyHKIMM TIPU pEeLISHUH 3a/1a4;
BJIQ/IETh MOHATHEM
norapudmMudeckas QyHKITNS,
CTPOHTH €€ rpaduK U YMETh
MPUMEHSTH CBOMCTBA
norapuMuIecKoir PyHKITIH
IIPU pELICHUH 3a]1a4;

BJI3/IETh MOHITUSIMU
TPUTOHOMETPHUECKUE
(GyHKIMH; CTPOUTH UX TpaPUKU
U YMETh IPUMEHSATH CBOMCTBA
TPUTOHOMETPHUYECKUX
GbyHKUMIA IPU pelIeHUH 3a/1a4;
BJIQ/IETh MOHATHEM 0OpaTHas
GyHKIMS; TIPUMEHSTH 3TO
HOHATHUE NPH PELICHUHN 3a]1ay;
HOPUMEHSTH [IPU PeLICHUN
3aJa4 CBOMCTBA (DYHKIHIL:
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MPOMEKYTKA MOHOTOHHOCTH,
HanOOJIbIINE U HAUMEHBIIINE
3HAYEHUS U T.I1.);

CTPOMTH ACKH3 rpaduka
(GyHKIUH, YIOBIECTBOPSIONICH
MIPUBEACHHOMY HAabOpy yCI0BUI
(mpomexxyTKu Bo3pacTaHus /
yObIBaHUs, 3HaUCHUE PYHKIIUHU B
3aJIaHHOM TOYKE, TOUKHU
IKCTPEMYMOB H T.1I.).

B nosceomnesnoti scusnu u npu
Usy4eHuu opy2ux npeomemos.
OTpEeeNATh 1o rpadukam
CBOMCTBA pealbHbIX MPOIIECCOB
Y 3aBUCUMOCTEH (HanOOIbIINE U
HauMEHBIIIHE 3HAUYCHUS,
MIPOMEXYTKH BO3pACTaHUS U
yOBbIBaHUS, MPOMEKYTKHI
3HAKOMOCTOSIHCTBA U T.I1.);
HMHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKOU CUTYalluU

m.o.);

pewams ypagHeHus,
npocmeuuiue Cucmembol
VpasHeHuU, UCNONb3YS
ceolicmea HyHKyull u ux
epaghukos.

B nosceounesnoti socusnu u npu
usy4eHuu opyaux y4eoHvix
npeomemos:

— onpedensimo no epaguxam u
UCNOIb308aMb 015 peuleHuUs
NPUKIAOHBIX 3a0aY
ceolicmea peanbHulx
npoyeccos u 3a8ucumMocmel
(Haubovuue u
HaumMeHbulue 3Ha4e s,
NPOMENCYMKU 803PACTNAHUSA
u yovleanus QyHKyuu,
npPOMedHCYmKU
3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u
m.n.);

—  uHmepnpemuposams
ceolicmea 8 KOHmeKcme
KOHKPEmHOU NPpaKmuyeckou
cumyayuu,;

— onpedensims no epaguxam
npocmetiuiue
Xapaxkmepucmuxu
nepuoouUtecKux npoyeccos 8
buono2ul, SIKOHOMUKe,

YETHOCTb, IEPHOAUYHOCTD,

OTPAaHUYCHHOCTB;

OPUMEHSTH TP PEIICHUN

3a/1a4 npeoOpa3oBaHus

rpaduKoB QYHKITHIA;

BJIQJIETh MOHATHAMH YUCIIOBAS

MOCJIEZIOBATEIbHOCTD,

apudMeTnyecKas u

reoMeTpUIecKast POTPeCCus;

PUMEHSTH TP PEIICHAN

3a/1a4 CBOMCTBA U MIPU3HAKU

apuMeTUIECKON U

F€OMETPUYECKON MPOTPECCUil.

B nosceounesnoti socusnu u npu

u3yueHuu opyaux y4eoHvix

npeomemos:

—  ONpEeAesATh 1Mo rpadukam u
MCIIOJIb30BATh AJIsI
pelIeHuUs TPUKIIATHBIX
3aJa4 CBOMCTBA pealbHbIX
MIPOLIECCOB U 3aBUCUMOCTEI
(HambopIIHE 1
HauMEHbIIINE 3HAYCHUS,
MIPOMEXKYTKH BO3PACTaHUS
U yObIBaHMS PYHKIUH,
MIPOMEKYTKU
3HAKOTIOCTOSIHCTBA,
ACUMITOTHI, TOUKH
neperuda, Nepuoa 1 T.11.);

— MHTEpIpEeTUPOBATH
CBOICTBA B KOHTEKCTE
KOHKPETHOU MTPAaKTUYECKOU
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My3bIKe, paouocesizu u op.
(amnaumyoa, nepuoo u
m.n.)

CUTYAIUU;.
OTIpE/ICNATh 1O TpaduKam
IIPOCTEMIINE XapAKTEPUCTUKU
NEPUOINYECKUX MPOILIECCOB B
OHOJIOrUH, SKOHOMHKE,
MY3bIKE, PAJAUOCBSI3U H JIp.
(ammuTyna, Nepuo U T.11.)

Dnemenmot
MamemamuyecKkozo
ananuza

OmnepupoBath Ha 0a30BOM
YPOBHE MOHITHIMHU:
npou3BoIHAs (PYHKIIUU B TOUKE,
KacaTesbHasl K rpaguKky
(GyHKIMH, TPOU3BOIHAS
byHKINH;

OTIpeNIeTISATh 3HAUCHUE
MIPOU3BOIHOM (PYHKIIMU B TOUKE
10 M300PKEHHIO KacaTeIbHON
K rpaduKy, TpOBEICHHON B 3TOM
TOUKE;

pelIaTh HeCIO0XKHbIE 3a7a4i Ha
MIPUMEHEHHE CBA3H MEKITY
MIPOMEXYTKaAMU MOHOTOHHOCTH
Y TOYKaMHU SKCTpeMyMa
(GyHKIHMH, ¢ OTHOM CTOPOHBI, U
MIPOMEKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMH
MIPOU3BOIHOM ATON (PyHKINH — C
JIPYrOu.

B noeceownesnoii sicuznu u npu
u3yueHuu opyaux npeomemos:
M0JIb3YACh IpaduKamH,
CpaBHUBATh CKOPOCTH

Onepuposams NOHAMUAMU.
npouU3B80OHAst PYHKYUU 8
mouke, KacamenbHas K
epaghuxy ynkyuu,
npouU3BOOHAsk (PYHKYUU,
BLIYUCTAMD NPOUZBOOHYIO
00HOYIeHa, MHO20YIeHa,
K8AOpamuo20 KOpHs,
NPOU3BOOHYIO CYMMblL (DYHKYULL,
—  BLIYUCTAMb NPOU3BOOHbBIE
NeMEHMAPHBIX YYHKYUL U
UX KOMOUHAYUI, UCNONB3YS
CNpagounvie Mamepuaibl,
— uccredosams 8
NPOCMeNUUX Cyuasx
@dyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubonvuiue u Haumenbuiue
3Hauenus hyHKYul,
cmpoumu epaguxu
MHO204IeHO8 U
npocmeuiux
PAYUOHATLHBIX DYHKYULL C
UCNONIb30BAHUEM annapama
Mamemamuyecko2o

Bnanerr mousitueM
0ecKOHEYHO yObIBaroIIas
reoOMeTpUYIeCcKast MPOTPECCHS U
YMETh MPUMEHSTH €T0 MPH
pEIIeHNH 3a/1a9;

MIPUMEHSITH JUTS PEIICHUS 3a]1a9

TEOPHIO TIPEJICTIOB;

BJIAACTh NOHATHIMU

OECKOHEYHO OOJIBIINE U

OECKOHEYHO MaJIble YHCIIOBEIC

MOCJIEI0BATEILHOCTH M YMETh

CpaBHHBaTh OECKOHEYHO

0oJbIIKE U OECKOHEUYHO Majble

MOCJIEA0BATENLHOCTH;

BJIAJETh HOHATUSAMM:

npou3BoHas (GYHKIIUU B

TOYKE, IPOU3BOIHAS HYHKIINH;

—  BBIYUCJIATH IPOU3BO/IHBIC
3IEMEHTapHBIX PYHKUIUN U
UX KOMOMHAIINI;

— UcclenoBaTh PYHKIUU Ha
MOHOTOHHOCTbE U
KCTPEMYMBI;

— CTpOUTH rpauKu U
MPUMEHSITh K PEIICHUIO

Jlocmuoicenue
pe3yrbmamos pasoena I,
Cc80000HO 871a0emb
CMAaHOapmHuIM
annapamom
Mamemamuyecko2o
aHanuza OJisl BbIYUCTEHUS
npoU3BOOHLIX PYHKYUU
O0OHOU NepemMeHHOlL;
Cc80000HO NpUMEHAMb
annapam
Mamemamuyecko2o
ananuza OJist UCCIe008aHUs.
Gdyukyuili u nocmpoenus
epaghuxos, 6 mom uucie
uccneodosanus Ha
BbINYKIOCb,
onepuposams NOHAMueM
nepeoodpasHoll hyHKyuu
0J151 peuerust 3a0a4,
0871a0emb OCHOBHbIMU
ceedeHusMU 06 uHmezpaie
Hviomona—Jleiibnuya u eco
npocmenuiux
NpUMEHeHUsIX,
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BO3pacTanus (pocra,
MOBBIIICHUS, YBETUYCHUS H T.11.)
WM CKOPOCTH YOBIBaHMUSI
(mageHusi, CHIDKCHUS,
YMEHBIICHUS U T.I1.) BEJIUYHH B
peayIbHBIX Ipolieccax;
COOTHOCHUTH Tpa(MKU peasibHbIX
MPOLIECCOB U 3aBUCUMOCTEN C UX
OTIMCAHWSIMH, BKITFOUAIOIINMHU
XapaKTEPUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBI pocT,
IJIaBHOE MOHMKEHUE U T.11.);
HCII0JIb30BaTh I'paduKu
peaJIbHBIX MTPOLIECCOB JUIS
peLeHHs] HECIOXKHBIX
MPUKIIAJHBIX 33/1a4, B TOM YHCIIe
ompenensis 1o rpadguxy
CKOPOCTh X0/1a Ipoliecca

anaiusa.

B nosceounesnoti sorcusnu u npu
U3yYeHuu Opyaux yueonvix
npeomemos:

peuwams NPpUKIAoHble 3a0a4u U3
ouonozuu, huzuxu, Xumuu,
IKOHOMUKU U OPYUX
nPeoMemos, Ce33aHHble C
uccnredosanuem
Xapakxmepucmux peanibHulx
nPOYeCcco8, HaxoHcoOeHUuem
HAUOONLUUX U HAUMEHBULUX

3aja4, B TOM YHUCIIE C
napamMeTpoM;

BJIAJICTh MOHITHEM
KacateJbHas K rpaduky
(GYHKIMH U YMETH
NPUMEHSTH €ro pu
pelIeHuN 3a1a9;

BJIAJICTh MOHITUSIMHU
nepBooOpasHas QyHKIuS,
OIpENEICHHbBIA UHTETPal;
PUMEHSTH TEOPEMY
Herorona—Jleiibuuma u ee

onepuposams 8
CMAHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU BbICUIUX
nops0Ko8,

YyMemb NPUMEHAMb Npu
peuienuu 3a0a4 ceoicmea
HEeNnpepul8HbIX YYHKYULL,
YMemb NPUMEHAMb NPu
peutenuu 3a0a4 meopemol
Beuepwmpacca,

YMemb 8bINOIHAMb
NpUOIUIHCEHHDBLE

3Ha4YeHull, cKopocmu u

YCKOpeHUs u m.n.;
UHmMepnpemuposams
NOyYeHHble pe3yibmanmbl

CIIEZICTBHUS ISl PEIICHUS
3a1a4.

B nosceounesnoti scusnu u npu
u3yueHuu opyaux y4eoHvix
npeomemos:

— peuaTh NpUKIIaTHbIE
3aa4u U3 OMOJIOTHH,
(bU3UKY, XUMUH,
SKOHOMMKH U JIPYTUX
MIPEIMETOB, CBSI3aHHbBIE C

BbIUUCIEHUSL (MEeMOObL
peuieHus ypasHenull,
BbIUUCTIEHUS ONPEOeIeHHO20
unmezpana),

—  yMemb NPUMEHAMb
NPUNOdICEHUE NPOU3BOOHOU
U onpeoeneHHo2o
uHmezpana K peueHuro
3a0au ecmecmeo3HAHUL,

—  gnademv NOHAMUAMU
8mopas npou3800Has,

HCCJICIOBAaHNCM BbINYKIOCMb epagpuxa
XAPaKTCPHUCTUK ITPOLICCCOB; qbyHKuuu u ymemso
—  HHTEpPHPETHPOBATH uccnedosams pyHKYyuio Ha

MOJIYYECHHbBIE PE3YNbTaThl BbINYKIIOCHb
Cmamucmuka u OmnepupoBatb Ha 0a30BOM —  Umems npeocmasnenue o OnepupoBaTh OCHOBHBIMU Locmuoicenue pezynbmamog
meopus YPOBHE OCHOBHBIMHU OUCKPEMHBIX U ONMCaTEIbHBIMU pazoena ll;
sepwlmnocmeﬁ, OIMMCATCIIbHBIMHA HenpepviBHblX cﬂyqaﬁyblx XapaKTCPUCTHKAMH YHUCIIOBOT'O umenio npedcmaeﬂeHue o
JI02UKa u XapaKTEPUCTUKAMHU YUCIOBOTO 8eIUYUHAX U Ha0bopa, MOHATHEM YeHmpaibHOU NPeoeibHOll
KomOunamopuka Habopa: cpeaHee pacnpeoeieHusx, o reHepasibHasi COBOKYITHOCTb U | meopeme;
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apudmeTnyeckoe, MeIuaHa,
HauOOJIbIIICe U HANMCHbIIICE
3HAYCHMUS;
OTIEpUPOBATH HA OA30BOM
YPOBHE MOHSTUSIMU: 4acTOTa U
BEpPOSTHOCThH COOBITHS,
CIIy4aiiHbI BBIOOp, OMBITHI C
PaBHOBO3MO>KHBIMU
3JIeMEHTapPHBIMH COOBITUSIMHU;
—  BBIYUCIIATH BEPOSITHOCTH
cOOBITHI Ha OCHOBE
MoJicyeTa Yucia UCXO/I0B.

B nosceomnesnoti scusnu u npu
UsyueHuu opy2ux npeomemos.
OIICHUBATh U CPABHUBATH B
MPOCTHIX CIIy4asix BEPOSTHOCTU
COOBITHH B peaTbHOM KU3HH;
YUTaTh, COTIOCTABIISATD,
CpaBHHUBATh, UHTEPIIPETUPOBATH
B IIPOCTBIX CIIy4asix peajbHbIe
JAaHHbIE, TIPEICTABIICHHBIC B
BHJIE TaONHII, JHarpamm,
rpauKoB

He3a8UCUMOCMU CTYYAUHBIX
BENUYUH,

—  umemvb npedcmasieHue o
Mamemamuyeckom
0JHCUOAHUU U OUCNEPCUU
CTLYYAUHBIX BEIUYUH,

—  umemv npedcmasieHue o
HOPMANbHOM
pacnpeoeneHuu u npumMepax
HOPMANbHO
pacnpeoeneHnbix
CHLYYAUHBIX BEIUYUH,

NOHUMAMb CYMb 3AKOHA

OOLUUX YUCeN U 8bIO0OPOUHO20

Memooa uzmepeHus

eeposimHocmel;

umMems npeocmasieHue 0o

VCI0BHOU 8ePOSIMHOCMU U O

NOJIHOLL 8EPOAMHOCIU,

NPUMEHAMb UX 8 peuleHUl

3a0ay,

umemsv npeocmasienue o

BAJHCHBIX YACTIHBIX BUOAX

pacnpeoeneHull U NPUMeHsAMb

Ux 8 peweHul 3a0au,

—  umemv npedcmasieHue o
KOppenayuu Cry4aunbix
8eNUYUH, O JTUHEUHOU
pezpeccu.

B noeceonesnoil scusHu u npu
usyueHuu opyaux npeomemos:

BBIOOPKOIL U3 Hee;

— ONepUpOBaTh NOHATUSIMHU:
4acTOTa U BEPOSTHOCTh
COOBITHSL, CyMMa U
IIPOU3BEICHUE
BEPOSITHOCTEH, BHIUUCIISATh
BEPOSTHOCTH COOBITHI Ha
OCHOBE I0JICY€eTa YKcia
HCXO/IOB;

— BJaJETh OCHOBHBIMU
TOHATUSIMH
KOMOMHATOPUKHU U YMETh
WX IPUMEHSTH PU
pellIeHnH 3aj1ay;

— HMETh MpecTaBiIeHue 00
OCHOBAaxX TEOPHUH
BEPOSITHOCTEH;

— UMEeTh NpeCTaBIECHUE O
JUCKPETHBIX U
HENPEPBIBHBIX CIyYaHbBIX
BEJIMYMHAX U
pacrpeneneHusx, o
HE3aBHCUMOCTH CITyJailHbIX
BEJIMYUH;

— UMEeTh NpeCTaBICHUE O
MaTeMaTH4YeCKOM
0KUJIAaHUH U TUCTIEPCUU
CJIy4ailHbIX BEJIMYUH;

— HUMETh NPEICTABIEHUE O
COBMECTHBIX
pacnpeneneHusax
CJIy4ailHBIX BEJIMYUH;

umMemyv npedcmasieHue o
8b100POUHOM KOIDuyuenme
Koppensayuu u TuHeuHou
pezpeccuu;

umMemyb npedcmasienue o
CMamucmuyecKux 2unome3ax u
npoeepke cmamucmuyeckou
2unomeswl, 0 CMamucmuKe
Kpumepusl u ee ypogHe
3HaUUMOCMu,

umems npeocmasienue o ces3u
IMAUPUYECKUX U
meopemuyecKux
pacnpeodeneHull,

umems npeocmasiexue o
KOOUpOBauuu, 080UHHOLL
3anucu, 0BOUYHOM Oepege;
61a0emsb OCHOBHbIMU
nOHAMUAMU meopuu 2paghos
(epagh, sepuuna, peopo,
cmenenb 8epuluHbl, NYMbs 8
epaghe) u ymems npuMeHAMb UX
npu peulenuu 3a0a4;

umems npeocmasiexue o
0epesvsix U ymems NpUMeHsmy
npu peulenuu 3a0a4;

61a0emsb NOHAMUEM C8A3HOCMb
U ymemo npuMeHsms
KOMNOHEHMbl C8A3HOCMU NPU
peulenuy 3a0a4;

YyMemsb 0Cyuecmeisims nymu
no pebpam, 06x00vl pebep u
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BLIYUCTIAMY UU OYEHUBATND
8epOAMHOCIU COObIMULL 8
PeanbHOU HCUZHU,
8b1OUPaAmMb NOOX00sUjUe
Memoobl npeocmasieHus u
00pabomKu OaHHBIX,
yMemb peuams
HeClOMCHble 3a0ayU Ha
npuMeHenue 3aKoHa
bonbuux yucen 8
CoYUOoNI02UU, CIMPAXOBAHUU,
30pasooxpaneHul,
obecneuenuu
bezonacHocmu HaceneHus 6
YPe38bIYANHBIX CUMYAYUSIX

OHMMATh CyTh 3aKOHA
OOJIBIINX YnCeT U
BBIOOPOYHOI'O METOJ1a
U3MEPEHUS BEPOSTHOCTEH;
UMETh NPECTABICHUE O
HOpPMaJIbHOM
pacrpeneneHny u
pUMepax HOPMAJIbLHO
pacrpeneneHHbIX
CIIy4aHbIX BEJIMYMH;
UMETh MPEJCTaBIEHUE O
KOPPEJSLNH CIIydalHbIX
BEJIMYMH.

B nosceounesnoti socusnu u npu
U3yHeHuu opyaux npeomemos.:

BBIYHCIISITH WM OLICHUBATH
BEPOSTHOCTH COOBITHIA B
peaIbHOM KU3HH;
BBIOMpATh METOIbI
MOIXOJISIIIETO
MPEJICTaBICHUS U
00pabOTKH JaHHBIX

eepuiun epagha;

umems npedcmasierue 0o
IULIEPOBOM U 2AMUTLINOHOBOM
nymu, umems npeocmaesieHue o
MpyoOHOCMU 3a0a4u
HAXOHCOEHUSI 2AMUTILINOHOBA
nymu,

61a0emb NOHAMUSIMU
KOHEYHble U CUenHble
MHOJCECm8ad U yMemy ux
NPUMEHAMb NPU PeuleHUu
3a0ay;

VyMemb NPUMEHINb Menoo
Mamemamuyeckou
UHOYKYUU,;

yMemb npUMeHsIMb
npunyun J{upuxie npu
peuteHuu 3a0ay

Texcmoevie 3a0auu

PemaTh HecOKHBIE TEKCTOBBIC

3a7a4M Pa3HbIX TUIIOB;

— aHaJIM3MPOBATH YCIOBHUE
3a7a4M, IPU HEOOXOJUMOCTH
CTPOMTBH JJIS €€ PEIICHUs
MaTeMaTHYECKYIO MOJIETIb;

— TOHMMATh ¥ UCHOJIb30BATh
JUISL peLIeHns 3a1a4un
uH(pOpMaIHIO,

Pewamo 3a0auu paznvix
MUnos, 6 Mom 4ucie 3a0ayi
NOBbIULEHHOU MPYOHOCMIL,
8610UPaAMb ONMUMALbHBILL
Memo0 peuteHus 3a0a4u,
PaAccMampusas paziuyHvle
Memoowl,

cmpoums Mooeb peulenust
3a0ayu, npo8ooUns

Pemarsn Pa3HbIC 3a1a4n
MMOBBIIIEHHO TPYAHOCTH,
AHAJIN3UPOBATDh YCIIOBUC
3aJa4u, BBI6I/IpaTL
ONTUMAJIbHBIA METO
peuiceHus 3a1a4u,
paccMmaTpurBasi pa3InIHbIC
MCETO/JBI,

CTPOUTH MOJCIIb PCHICHUA

HHocmuoicenue pezynbmamos
paszoena |l
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MPEACTABICHHYIO B BUJIE
TEKCTOBOW U CUMBOJILHOM
3aIIMCH, CXEM, TaOJIHII,
rarpamm, rpadukos,
PHUCYHKOB;

— JIEMCTBOBATH I10 AITOPUTMY,
coJiepKalieMycsl B YCIIOBUU
3a/1a4y;

— HCMOJIb30BaTh JIOTUYECKUE
pPacCyXJICHUsI TIPU PEIICHUH
3aJ1auu;

— paboTath ¢ U30BITOYHBIMU
YCIIOBUSIMHU, BEIOUpAST U3
BCel nHbOpMaIny, TaHHEIE,
HE0OXO0IUMBbIE [yl PEeIICHUS
3a/1a4y;

—  OCYILECTBJIATH HECIOKHBIH
nepedop BO3ZMOKHBIX
pelIeHui, BEIOUpast U3 HUX
ONTUMAJILHOE TIO
KpUTEPHUSIM,
chopMyIUPOBAHHBIM B
yCIIOBUU;

— aHaAIW3HPOBATh U
HUHTEPIPETUPOBATH
MIOJIy4YEHHBIE PEILICHUS B
KOHTEKCTE yCJIOBHS 3a7a4H,
BBIOMpATH PEUICHUS, HE
MPOTUBOpEYALINE
KOHTEKCTY;

peuiaTh 3a/1a4u Ha pacyeT

CTOMMOCTH MOKYIOK, YCIIYT,

dokazamesvHble
paccyxicoenust;

—  pewambs 3a0ayu,
mpebyowue nepebopa
8apUAHMO8, NPOBEPKU
ycno8uil, 8vi6opa
ONMUMATLHO2O
pe3ynrbmama,

—  aHanu3uposamv u
UHmMepnpemuposams
pe3yibmamsl 8 KOHMeKcme
VCI08UsL 340a4U, 8blOUPAMb
pewienusi, He
npomugopedauyue
KOHMEKCMY,

—  nepesooumv npu peuleHuu
3a0a4u uHpopmayuro us
00HOU (hopmbl 6 Opyeyio,
UCNONbL3YS NPU
HeoOX00UMOCMU CXeMbl,
mabauysl, epaghuxu,
ouazpammol;

B nosceownesnoii sicusnu u npu

usyueHuu opyaux npeomemos:

—  pewiamb npakmuieckue
3a0a4u u 3a0a4u u3 Opyeux
npeomemos

3aJa4u, IPOBOJIUTH
JI0Ka3aTeJIbHbIE
paccyXaeHus npu
pelIeHUH 3aa4u;

— peluaTh 3ajaud,
Tpebyromue nepedopa
BapHaHTOB, IPOBEPKHU
ycIIoBUH, BbIOOpa
ONTUMAJILHOTO Pe3yJIbTaTa;

— aHaAJM3HPOBATh U
UHTEPIPETHPOBATH
MOJTyYCHHBIC PEIICHHS B
KOHTEKCTE YCJIOBUS 3a/1a4H,
BBIOMpATh pELIeHMUs], HE
POTUBOpEYAILILE
KOHTEKCTY;

— TEpeBOJUTH NPU PEUICHUH
3a1a4u HHHOPMAITUIO U3
OJIHOY (POpPMBI 3aMKCH B
JIPYTYIO, UCTIOJIB3YSI IPU
HEO0OXOIUMOCTHU CXEMBI,
TaOMHIIBI, TPAPUKH,
JarpaMMBbl.

B noeceownesnoil scusHu u npu

usydeHuu opyux npeomemos:

— pemarh NpaKTHYECKHe
3aJauu ¥ 3a/1a44 U3 APYrux
peIMETOB
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MOE3/I0K U T.II.;
peniaTh HEeCJIOXKHBIE 3a1a4H,

CBA3aHHBIC C JOJICBBIM Y4aCTHEM

BO BJIAZICHUU (PHPMOH,
MPEAIIPUATHEM,
HE/IBIYKUMOCTBIO;

pemaTh 3a/1a4d Ha IMPOCTHIE
MPOIEHTHI (CHCTEMBI CKUJIOK,
KOMUCCHH) U Ha BBIYHCIICHUE
CIIO’KHBIX TPOIIEHTOB B
pa3IMYHBIX CXeMaX BKJIAJIOB,
KPEIMTOB U UIOTEK;

pemaTh MpaKTHYECKUE 3a/1auH,
TpeOYIOIINEe UCTIOTh30BAHUS
OTpULIATENIbHBIX YHCEN: Ha
oTpeJiesieHue TeMIepaTypsl, Ha
oTpe/iesieHue TOJ0XKEHHUS Ha
BPEMEHHOU OCH (JI0 HAIIICH 3PBI
U TIOCTIE), Ha IBH)KEHUE
JICHEeKHBIX CPEJICTB
(mpuxona/pacxon), Ha
oTnpeesieHue TITyOHHbI/BBICOTHI
U T.IL.;

WCI0JIb30BATh MOHSITHE
Macmitada A HaX0KJIeHUs
paccTOsiHUMN U IIMH Ha KapTax,
IJIaHaX MECTHOCTH, IJIaHax
TIOMEIIEHU, BRIKPOUKAX, MPU
paboTe Ha KOMIIBIOTEpE U T.II.
B noeceonesnotl scuznu u npu
u3yueHuu opyaux npeomemos:
— pelmaTh HECIOXKHbIE
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MPAaKTUYECKHE 3a]1a4H,
BO3HUKAIOIIUE B CUTYaLUSIX
HOBCEIHEBHOU KU3HU

TI'eomempus

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATUSMU: TOYKA,
npsiMasi, TNIOCKOCTh B
MIPOCTPaHCTBE, NapauIeIbHOCTh
Y TIEPICHIUKYISIPHOCTD TIPSIMBIX
M TNIOCKOCTEI;

pacrno3HaBaTh OCHOBHbBIE BUIbI
MHOTOTPaHHHUKOB (TIpU3Ma,
MUpaMua, TPSIMOYTOJIbHBINA
napajuiefnenunesn, Kyo);
n300paxaTh U3yyaemble (PUTypbI
OT PYKH U C IPUMEHEHUEM
MIPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB;

nenath (BBIHOCHBIE) IIOCKHE
YepTeKHU U3 PUCYHKOB MPOCTHIX
00BbEeMHBIX (PUTYP: BUJ CBEPXY,
cOOKYy, CHH3Y;

W3BJIEKaTh HH(OPMALIHIO O
MIPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax,
MIPEJICTaBJICHHYIO HAa YepTekax U
PHUCYHKAX;

npuMeHsTh TeopeMy [ludaropa
P BBIYMCIIEHUU DJIEMEHTOB
CTepeOMeTpUYECKUX (puryp;
HaX0JIUTh 0OBEMBI U IJIOLIAU
IIOBEPXHOCTEH MPOCTEUIINX
MHOTOI'PaHHHUKOB C

Onepuposams NOHAMUAMU.
mouKka, npsamas, N0CKOCms 8
npocmpancmee,
napanienrbHocms U
NePNeHOUKYIAPHOCIb NPSIMBIX
u niockocmeu,

npuMeHsms 05l peuleHusi 3a0ay
2eomempuyeckue gakmol, eciu
YCI08USl NPUMEHEHUs 3a0aHbl 8
A6HOU hopme;

peuiams 3a0a4u Ha
HAaxo0dco0enue 2eoMempuiecKux
8eIUYUH N0 00pa3yam Uil
aAneoOpUMMAam;

denamu (8bIHOCHbIE) NAOCKUE
yepmedsicu U3 pUCyYHKO8
00beMHBIX ucyp, 6 mom uucie
pucosamu 6uo0 ceepxy, cOoKy,
cmpoums ceueHus:
MHO202PAHHUKOB,

ussnexamo,
uHmMepnpemuposams u
npeobpazosvieams
unghopmayuro o
2eomempuyecKux Queypax,
npeocmasieHHyo Ha
yepmedicax;

NPUMEHAMb 2eoMempuiecKue
Gaxmul 0ns pewtenus 3a0ay, 8

Buiagers reomerpuueckumMu
MOHSTHSIMHE TIPH PEIICHAN
3a/1a4 U MPOBEICHUHN
MaTEeMaTHICCKHX
pacCyXICHHUI;
CaMOCTOSATEIBHO
dbopMynupoBaTh
OTIpe/IeICHUS
F€OMETPUYECKHUX QUTyp,
BBIJIBUTATh THITOTE3BI O
HOBBIX CBOMCTBAX U
pHU3HaKax
reoMeTpuIecKuX puryp u
000CHOBBIBAThH WJIH
ompoBepraTh ux, 00001aTh
WM KOHKPETU3UPOBATH
pe3yabTaThl Ha HOBBIX
KJjaccax Guryp, mpoBOIUTh
B HECJIOKHBIX CITydasix
Kiaccudukanuo Guryp mno
pa3IMYHbIM OCHOBAHHUSIM;
UCCIIeIOBATh YEePTEXKH,
BKJItOYasi KOMOMHALIUN
buryp, u3BIeKaTh,
HUHTEPIPETUPOBATH U
npeoOpa3oBLIBAThH
UH(pOpMaluIo,
MPEJICTABICHHYIO Ha
YepTeKax;

Hmems npeocmasnenue 0o
AKCUOMAMUYECKOM
Mmemooe;

6n1ademov NOHAMuUeM
2eomempudecKkue mecma
MoYeK 8 NPOCMPancmee u
VyMemb NPUMEHAMb UX Oisl
peulenus 3a0ay;

yMemb npuUMeHsmo OJisl
peutenst 3a0ay ceolcmea
NJIOCKUX U O8YZPAHHBIX
Venos, mpexepanHozo yua,
meopembl KOCUHYCO8 U
CUHYCO8 OJisl MPexePanHo20
yena;,

81a0emsb noHAmuem
NEePNeHOUKVIAPHOE CeueHUe
nPUMbL U YMEMb
NPUMEHAMb €20 Npu
peuteHuu 3a0a4,

umems npeocmasieHue o
080UUCIMEEHHOCIU
NPAGUNLHBIX
MHO20CPAHHUKOB,

gnademov NOHAMUAMU
YeHmpaibHoe U
napanieibHoe
nPoeKmuposanue u
NPUMEHSIMb UX NPU
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MIpUMEHEHHEM (DOPMYIT;
pacrno3HaBaTb OCHOBHbBIE BUIbI
TeJ BpalleHust (KOHYC, IIWINHID,
cdepa u map);

HAXOJIUTh 0OBEMBI U IUIOLIAN
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U TEJ
BpAaIlleHUs] C TPUMEHEHUEM

dhopmy.

B nosceomnesnoti scusnu u npu
Usy4eHuu opy2ux npeomemos.
COOTHOCHUTbH aOCTpPaKTHBIE
TeOMETPHYCCKUC TIOHITHS U
(hakThl ¢ peaIbHBIMU
KU3HEHHBIMU 00BEKTaMU U
CUTYaIUSIMU;

HCIIOJIb30BATh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYp Ui
pelIeHHs TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COJICPIKAHNUS;
COOTHOCHTB TUIOIIAIU
MMOBEPXHOCTEN TN OJIMHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa;
COOTHOCHUTH 0OBEMBI COCYIOB
OJINHAKOBOH (OpMBI
Pa3IUYHOTO pa3Mepa;
OIICHUBATh (POPMY MPaBUIBLHOTO
MHOTOTpaHHUKA MOCIIE CIIUIIOB,
Cpe30B U T.1I. (OTIpeAeTsaTh
KOJIMYECTBO BEPIINH, pedep u

MoM yucie npeonona2anujux
HeCKOIbKO WaA208 peueHuUsl;
ONUCHLIBAMb 83AUMHOE
PAcnonodcenue npsamulx u
NI0CKOCMeEl 8 NPOCMPAHCMEe;
Gopmynuposams ceoticmea u
npUsHaKu gueyp,

00KA3bI8AMb 2eoMempuiecKue
VMBEPHCOCHUS,

61a0emvb CmMaHoapmuou
Kaaccugpuxayuet
NPOCMPAHCMBEHHBIX hucyp
(nupamuovl, npuzmbl,
napasnnenenuneowvl),

HAxoo0umv 06vembl U N1ouaou
nogepxuocmeu
2e0MempuyecKux mej ¢
npumeHeHuem Gopmyi,;
BLIYUCTAMb PACCMOSHUSA U V2Tlbl
8 npocmpancmae.

B nosceomnesnoti socusnu u npu
UyweHuu opyeux npeomemos.
UCNONB308AMb CEOUCMEBA
2eomempuyeckux gueyp ons
peweHus: 3a0ay npaKmu4eckoco
xapaxmepa u 3a0a4 u3z opyux
obnacmeti 3HAHUl

pemiarth 3a1a4u
F€OMETPUYECKOT0
COJICpKaHHS, B TOM YHUCIIC B
CUTYalHsX, KOT/1a
QITOPUTM PEUICHHUS HE
CJIeTyeT SIBHO U3 YCJIOBUS,
BBITIOJTHATH HEOOXOJMBIE
JUTSL PEeLICHHUS 3aa4H
JIOTIOJTHUTEITLHBIE
MOCTPOEHHUS, UCCIIEIOBATh
BO3MOKHOCTH TPUMEHEHHS
TeopeM U GOpMYIT TSt
peIIeHHs 3a/1a4;

yMEeTb (POPMYIHPOBATH U
JOKa3bIBaTh
reOMeTpHYEcKUe
YTBEPKACHUS,

BJIa/IETh MOHITUSIMU
CTepeOMETpUU: IpU3Ma,
napasuiesienumne],
NUpaMuJia, TETPadIp;
UMETh MpecTaBieHus 00
aKCHOMaXx CTEPEOMETPUU U
CIIEJICTBUSIX U3 HUX U YMETh
OPUMEHSTH UX MPU
peIlIeHNH 3a/1a4;

YMETb CTPOUTH CEUCHUS
MHOTOI'PaHHHUKOB C
UCIIOJIb30BaHUEM
Pa3INYHBIX METOJOB, B TOM
YHCIIe U METO/A CIIEIIOB;
UMETb MPECTABICHUE O

HOCMPOeHUU CeyeHuUll
MHO202PAHHUKOB MEeMOOOM
npoeKyuii;

uMemv npedcmasieHue o
paseepmre MHO202PAHHUKA
U Kpamuaiuiem nymu Ha
nosepxHOCmuU
MHO202DAHHUKA,

uMemv npedcmasierue o
KOHUYECKUX CeHeHUSIX,
umems npeocmasieHue o
Kacaowuxcs chepax u
KOMOUHayuu mein
spaujens u ymems
NPUMEHMb UX NPU
peuteHuu 3a0a4,
NPUMEHMb NPU PeueHUU
3a0ay4 opmyny
PAcCmosiHus Om Mo4KUu 00
nIOCKOCIU,

61a0emb pazHblMU
cnocobamu 3a0anus
NPSMOU YPABHEHUSMU U
yMemb NpUMeHsIms npu
peueHuu 3a0a4,
NPUMEHSIMb NPU PeULeHUU
3a0a4 u 0oKazamenbcmee
meopem 6eKMOPHbIIL MENOO
U Memoo KOOpOuHam;
umemsv npedcmasierue 0o
axkcuomax obovema,
NPUMEHSIMb YOPMYIbl
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IPAHEN MOJyYEHHBIX
MHOTOTPaHHUKOB)

CKpCHIUMBAIOIINXCA ITPAMBIX
B IPOCTPAHCTBE U YMETh
HaxXoauTb YIoJ 1
PACCTOAHUC MCIKIY HUMMU;
HPUMEHATH TEOPEMBL O
napaujaCJIbHOCTH NPAMBIX U
TIJIOCKOCTEN B
POCTPAHCTBE MPU
pelIeHnH 3a/1ay;

YMETB IPUMEHATH
napasuieJIbHOe
NPOEKTUPOBAHUE IS
n300paxeHus: puryp;
YMETB IPUMEHATH
NEePIEeHIUKYISIPHOCTH
MPSAMON U TUIOCKOCTH TIPU
peIleHnH 3a/1a4;

BJIa/IETh MOHITUSIMU
OpPTOTOHAJILHOE
POEKTUPOBAHHUE,
HAKJIOHHBIE U UX MPOCKIUH,
YMETh PUMEHSTH TEOPEMY
0 TpeX MEePIeHIUKYIIpax
[IpU PEIICHUH 3a]1a4;
BJI3/IETh OHITHSIMU
paccTosiHue MEXTY
dburypamu B mpoCcTpaHCTBE,
o011l meprneHAUKYISIp
JIBYX CKPEIIUBAIOLINXCS
MPSIMBIX U YMETh
MPUMEHATH UX TPU
pElIeHnN 3a/1ay;

00beM08 NPAMOY201bHO20
napanneienuneod, npusMol
U nuUpamuowvl, mempa’aopa
npu peuwlenuu 3a0a4;
NpUMEHAMb meopemul 00
OMHOWEHUAX 00beMO8 npu
peueHuy 3a0au,
NPUMEHAMb UHmMe2pa Ol
8bIYUCTEHUS 00BEMO8 U
nosepxuocmeti mei
epaujens, 8bIYUCIeHUs
niowaou cghepuueckozo
nosca u 06vema waposozo
cnost;

umems npeocmasiexue o
O0BUIICEHUSAX 8
npocmpauncmee:
napanieibHoM nepeHoce,
cummempuu
OMHOCUMENbHO NJIOCKOCHU,
YEeHMPAanNbHOU CUMMempU,
no80poOme OMHOCUMENLHO
NpAMOU, BUHMOBOU
cummempuu, ymems
NPUMEHAMb UX Npu
peueHuu 3a0a4,

umems npeocmasiexue o
nI0Waou Opmo2OHAILHOU
npoexKyuu;

umMemyb npedcmasierue o
mpexepaHHom u
MHO202DAHHOM Yeie U
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BJIQ/IETh MTOHSITHEM YroOJl
MEXIy IPSMOH U
IJIOCKOCTBIO U YMETh
MPUMEHSATD €r0 MpHU
pelIeHnH 3a/1a4;
BJIa/IETh NOHITUSIMU
JBYTPaHHBIN yroJ, yroJ
MEX 1y MIIOCKOCTSIMH,
NEepIEeHIUKYIpHbIE
IJIOCKOCTH U YMETh
MPUMEHSATh UX TIPH
peIlIeHnH 3aj1ay;
BJIa/IETh MOHITUSIMU
npu3Ma, napauesenumnes] u
MPUMEHSATh CBOMCTBA
napajuiejenunea npu
pelIeHnN 3a/1ay;
BJIAJIETh IOHATHUEM
MPSMOYTOJIbHBIN
napajuiesenumnes u
MPUMEHSATH €ro Mpu
pelIeHny 3a/1ay;
BJIAJIETh NOHATUSAMHU
nMpamua, BUIbl IUPaMU/,
3JI€MEHTHI IPABUIIBHOU
MUpaMUJIbl U YMETh
MPUMEHATH UX IPU
pEILIEHNN 3a7ay4;

MUMETBH NPEICTABIEHUE O
Teopeme Dinepa,
MpaBUIIbHBIX
MHOTOIPaHHUKAX;

NpUMeHSMb C80UCMEA
NIOCKUX Y2Nl08
MHO202PAHHO20 Y2id npu
peueHuu 3a0au,

uMemsb npeocmasienus o
npeobpazosanuu noooous,
2oMomemuu u ymems
NPUMEHSAMb UX Npu
peuieHuu 3a0au,

YyMemb peuams 3a0ayu Ha
NIOCKOCMU MEMooamu
cmepeomempu;

yMemb NPUMeHsImb
dopmynvt 06vemos npu
peuteHuu 3a0ay
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BJIAJIETh NIOHATHUEM
IJIOIIA M TOBEPXHOCTEN
MHOT'OIPaHHUKOB U YMETh
IIPUMEHSATH €ro Npu
peleHnn 3a1ay;

BJIAJICTh IOHATUSAMU TeNa
BpaleHus (UIMHAID,
KOHYC, I1ap U cdepa), ux
CEYECHUS U YMETh
MPUMEHSTh UX MPU
pelIeHnN 3a1ay4;

BJIAJIETh NOHATUAMHU
KacaTeJIbHbIE IPSIMBIE U
IIJIOCKOCTH M YMETh
IIPUMEHATH U3 IIPU
pEILIECHNN 3a]a4;

MMETBH MPEICTABICHUSA O
BIINCAHHBIX U OITUCAHHBIX
cdepax U yMeTb IPUMEHATh
UX IIPY PELICHUH 33]1a4;
BJIAJICTh MOHATUAMH 00BEM,
00BEMbl MHOTOTPaHHUKOB,
TeJ BpalICHUs U
IIPUMEHSTH UX NIPU
pEILlIeHNN 3a]ay4;

UMETb NPEICTABIICHUE O
pa3BepTKe LWIMHIPA U
KOHYCa, IIOMAaa1
MIOBEPXHOCTU LIUIUHIPA U
KOHYCa, YMETb IPUMEHATH
UX [IPU PELICHUH 3a/a4;
UMETh NIPEACTABICHUE O
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ioniaau chepsl U yMETh
MIPUMECHSITH €r0 TIPH
pElICHUH 33]1aY;

— yMeTh pemiaTh 3aJa9d Ha
KOMOHMHAITNHI
MHOTOTPAaHHUKOB H TEJ
BpAIICHHUS,

— UMETh MPEJCTABICHUE O

110/100MM B IPOCTPAHCTBE U

YMETh pelIaTh 3a7a4d Ha
OTHOIIIEHHE 0OHEMOB U
IJTOMIAACH TOBEPXHOCTEN
MOJ00HBIX (puTyp.

B nosceounesnoti socusnu u npu

U3yHeHuu opy2ux npeomemos.

— COCTaBIIAATh C
UCIIOJIb30BAHNEM CBOWCTB
TeOMETPUUECKHUX (PUTYD
MaTeMaTH4eCKUe MOAETIN
JUISL pelIeHUs 3a/1a4
MPAKTHYECKOTO XapakTepa
U 337124 U3 CMEXHBIX
JTUCIUIUINH, UCCIIE0BATh
MOJIyY€HHBIE MOJACTH U
UHTEPIPETUPOBATH
pe3ynapTaT

Bexkmopuot u
Koopounamul 6
npocmpancmee

OmnepupoBatb Ha 0a30BOM
YPOBHE MOHATHEM
JIeKapTOBBI KOOPJIUHATHI B
MIPOCTPAHCTBE;

HaXOJIUTh KOOPJIUHATHI
BEPILIUH Ky0a U

Onepupogams nousmusamu
oexapmosbl KOOpOUHAMvl 8
npocmpancmee, 6eKmop,
MOOYIIb 8eKmopa,
PABEHCMBO 8EKMOPOS,
KOOPOUHAMbI 8eKMOPA,

— BnaneTs NOHATUSIMH

BCKTOPLI U X KOOPAHWHATHI;

— YMCTb BBINIOJIHATD
OoIcpalvi HaJl BEKTOPaAMHU,

— HCIOJIb30BATh CKAJISIPHOC
IMPONU3BCACHUC BCKTOPOB

Hocmuoicenue pezynbmamos

pazoena ll;

—  Haxooumv 0O6vem
napannenrenuneoa u
mempas’aopa, 3a0aHHbIX
KOOPOUHAMAMU CEOUX
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MPSIMOYT OJIbHOTO
napajesenumnesa

V2071 MeACOy 8eKMopamu,
CKAISIPHOE NPOU38e0eHue
8EKMOPO8, KOJLIUHEAPHbLE
8EKMOPbL;

HAXo0Uums paccmostue
MedxHcOy 08YyMsl MOUKAMU,
CYMMY BEKMOPO8 U
npouseedeHue 6eKmopa Ha
YUCTIO, V2Ol MeHCOY
BEKMOPAMU, CKATAPHOE
npouseeoeHue,
PACKIaovbleams 6eKmop no
08YM HEKOIUHEAPHBIM
sekmopam,

3a0aeamuv NIOCKOCMb
VpasHeHuem 6 0eKapmosoil
cucmeme KOOpOUHAm;
pewams npocmetiuiue
3a0a4u 86edeHuemM
8EKMOPHO20 basuca

NP pEIICHUH 3a/1ay;
HNPUMEHSTh YPaBHCHHE
TUIOCKOCTH, POpPMYITY
PacCTOSTHUSI MEXTY
TOYKaMH, YpaBHCHUE
cdepbl IpH pelIeHnn
3am1a4;

HPUMEHSTH BEKTOPBI U
METOJI KOOPJMHAT B
POCTPAHCTBE TIPH
pelICHUH 3371349

6epuiun;

—  3a0a8amu NpAMYIo 8
npocmpancmee;

—  HAXo0Umv paccmosiHue om
MOYKU 00 NIOCKOCMU 8
cucmeme KOOpOUHam;

—  HAxoO0umv paccmosiHue
MedHcOy CKpeuusarouuMucs
NPAMbIMU, 3A0AHHBIMU 8
cucmeme KOOpOUHam

Hcemopusa
Mamemamuku

OnuceiBaTh OTHENbHBIE
BBIJAIOIIUECS PE3YIbTATHI,
IIOJIyYEHHBIE B XOI€
pa3BUTHsI MaTEMaTUKU KaK
HayKH;

3HATh IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH
U UX aBTOPOB B CBS3HU C
OTCYECTBEHHOU U
BCEMUPHOU UCTOPUEH;
IIOHUMATh POJIb MATEMATUKU
B pa3sutuu Poccun

Ilpeocmasnamo 6xnad
8bLOAIOUUXCSL
Mamemamuxo8  pazeumiue
Mamemamuxu u UHbLX
Hayuuwix obracmet;
NOHUMAMb POJib
mMamemamuxu 8 pazsumuu
Poccuu

NmeTts npencrabieHue o
BKJIaJIC BBIJIAIOIINXCS
MAaTeMaTHUKOB B pa3BUTHE
HayKH;

MMOHUMATh POJib
MaTeMaTHUKHU B Pa3BUTUH
Poccun

Hocmuoicenue pezynbmamos
paszoena |l

28




Memoowt
Mamemamuru

[IpuMeHATH U3BECTHBIE
METO/1bl MPU PELIECHUU
CTaHJIapPTHBIX
MaTeMaTU4ECKUX 3a/1a4;
3aMeuaTh U
XapaKTepPU30BaTh
MaTeMaTH4eCKHe
3aKOHOMEPHOCTH B
OKpYyKaromen

e CTBUTEIILHOCTH,
MIPUBOIUTH TIPHUMEPHI
MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEN B
MIPUPOJIE, B TOM YHCIIe
XapaKTEPHU3YIOUIUX KPACOTY
Y COBEPIIEHCTBO
OKPYXAIOIIEro Mupa u
MPOU3BEJICHUI UCKYCCTBA

Hcnonvzoeams ocnosHbie
Memoobl 00KA3AMenbCmad,
npo8ooUmbs
00KA3amebCcmeo u
6bINOJIHAMb
onposepaiceHue;
NPUMEHSMb OCHOBHbLE
MemoOobl peutenus
Mamemamuyeckux 3a0ay;
HA OCHOGe
Mamemamu4ecKux
3aKOHOMEPHOCMeEll 8
npupooe Xapakxmepuzo8anbs
Kpacomy u co8epueHcmeo
OKpYHCaIOue2o Mupa u
npoU38e0eHUll UCKYCCMEA;
NPUMEHAMb npocmeliuiue
npocpamMmuble Cpeocmea u
INEKMPOHHO-
KOMMYHUKAYUOHHbLE
cucmemvl NpuU peueHun
MamemamuyecKkux 3a0ay

Hcronn30BaTh OCHOBHBIC
METOJIbI JOKA3aTeIhCTBA,
MIPOBOJIUTH JI0KA3aTEIIbCTBO
Y BBIIIOJIHSTh
OTIPOBEPKEHUE;
MIPUMEHSATHh OCHOBHBIE
METO/IbI PEIICHUS
MaTeMaTUYEeCKHX 3aJ1a4;

Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B
MIPUPOJIE XapaKTePU30BaTh
KpPacoTy U COBEPIIIEHCTBO
OKPYXKAIOIIEr0 MUPA U
MPOU3BEICHUI UCKYCCTBA;
MPUMEHSATh MPOCTEUIIINE
MPOTPAMMHBIE CPEJCTBA U
3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PEIICHUHU
MaTeMaTUYECKHX 3aJ1ad;
MMOJIL30BaThCSA
MPUKJIaAHBIMU
porpaMMamMu 1
MporpaMMaMH CUMBOJIBHBIX
BBIYHCIICHUH JIJISI
HCCIICTOBaHUS
MaTeMaTUYECKUX 0OBEKTOB

Hocmuoicenue pe3ynbmamos
pazoena ll;

NPUMEHAMb MamemMamuieckue
3HAHUSA K UCCTIe008AHUIO
OKpyJHcaloujeco Mupa
(modenuposanue Gusuueckux
npoyeccos, 3a0aiu IKOHOMUKU)
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2. COJEP/ KAHUE YYEBHOI'O IPEIMETA

ba3oBrlii ypoBeHb

9J1eMeHTBI TEOPUN MHOYKECTB H MaTeMaTH4ecKoil JOruKn

KonedyHoe MHOXKECTBO, 3JE€MEHT MHOXKECTBA, IIOJMHOKECTBO, IIEPECEUCHHE U
0o0beTMHEHNE MHOXECTB, YHCJIOBbIE MHOXKECTBA Ha KOOPAMHATHON TPSMOMN, OTPE3OK,
UHTEPBA, HNPOMENCYMOK C 8bIKOIOMOU MOUKOl, epaguyeckoe npeocmasienue MHONCeCmE
HA KOOpOUHAmMHOU niocKocmu. YTBEpXKAECHUE (BbICKa3blBaHUE), OTPULIAHUE YTBEPXKIEHUS,
WUCTUHHBIE U JIOXKHBIE YTBEP)KICHMS, CJIEICTBUE, YACTHBIM Ciydail OOIIEero yTBEp>KICHMUS,
KOHTPIIPUMED, T0KA3ATEIBCTBO.

Yucaan BBIPAKCHUSA

Kopens n-i CTENEeHW U €ro CBOWCTBA. llonamue npedena  uucnogoti
nocneoosamenvhocmy.  CTENeHb € JEHCTBUTENBHBIM MOKAa3aTeJleM, CBONCTBA CTEIEHH.
JlefcTBUS C KOPHSMHU HATypaJbHOMW CTENEHU U3 YHUCEIl, MOoHCOeCmeeHHble npeobpas3o8anusl
gvlpadiceHull, exkmouarowux cmenenu u Kopuu. Jlorapupm uucna. JlecaTuuHbIE U
HaTypaJibHble Jorapupmbl.  Yucno e.  Jlorapupmuueckue ToxaecTBa. JlelcTBus c
jJorapupmamMu  4YHCeN, npocmetiuiue  Npeobpa308anuUsl  BLIPANCEHUN,  BKIIOUAIOUIUX
noeapughmul. 300paxkeHne Ha YMCIOBOM MPSAMON LIEIBbIX U PallMOHAIBHBIX YMCEN, KOpHEH
HaTypaJIbHOM CTENeHW M3 4Hcel, JorapudmoB yucen. TpUroHOMeTpHYecKas OKpPYKHOCTb,
paouannas mepa yena. CHUHYC, KOCHUHYC, TaHT€HC, KOMAH2eHC TIPOU3BOJILHOTO YTJa.
OCHOBHO€ TpPUTOHOMETPHUYECKOE TOXAECTBO U  CIHEACTBHS K3 HEro. 3HAYeHUs
TpuroHoMeTpudeckux GyHkuui s yraos 0°, 30°, 45°, 60°, 90°, 180°, 270° (0, n/6, n/4, /3,
/2 pan). Oopmysbl MPUBEACHHUS, CIOKEHHS, (OPMYIIBI ABOMHOTO M MIOJIOBUHHOTO YIJIa.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHuss ¢ onHOM mnepemMeHHOW. [lpocreiimne wHppalMOHAIBHBIE YPAaBHECHUS.
JlorapudMudeckne n TokasatenbHble ypaBHeHns Buna loga (bx + ¢) =d, a™*¢=d (rme d
MO>KHO IIPEJICTABUTH B BUJIC CTEIICHH C OCHOBAaHMEM a M PallMOHAJIbHBIM MOKa3aTeseM) U UX
pemienus. TpuroHomerpuyeckre ypaBHEHHUs BUZA Sin X = a, cOS X = a, tg X = a, rae a -
TabJIMYHOE 3HAYEHHE COOTBETCTBYIOUIEH TPUTOHOMETPHUYECKONW (PYHKUIMU, U HX PEHICHHUS.
HepaBencTBa ¢ ogHOl nepemMenHo# Buaa loga X < d, a*<d (rme d MokHO mpencTaBuTh B
BUJE CTENCHH C OCHOBaHWUEM a). HecuoocHble payuoHaibHble, NOKA3AMelbhble,
Joeapugpmuieckue, MpuUeOHOMempuyecKue YpasHeHus, HepaAeeHcmea U Ux CUCHmeMbl,
npocmeliuiue  UPPAYUOHATbHbIE YPAGHeHUs U  HepaseHcmsed. Memoo  uHmepsanos.
I'pagpuueckue memoovl peuwieHus ypasHenuii u HepaseHcme. Pewenue ypasHenuil u
HEpaBeHCm8, CO0epA’CAUX NEPEeMEHHYI0 N00 3HAKOM MOOyid. Ypaewenus, cucmembl
VPasHeHuil ¢ napamempom.

DyHKUUH

IMonsitue ¢ynkumuu. Hymu (yHKuMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb.
HauOounbiiee n HauMeHsblnee 3HaueHUs GyHKIuU. IlepuoanuHocts GyHKIMH. YETHOCTH U
HeuéTHocTh (yHkimid. CremeHHas, Moka3aTelbHAas W Jorapupmuueckue (QyHKIMH; HX
cBoiictBa u rpaduku. Croowcuvie pynkyuu. TpuroHoMeTpudeckue GyHKIUU y = COS X, Y =
sinx, y =tgX. @yuxyus y = ctg x. Ceoticmea u epapuxu mpueoHoMempuieckux QyHKyul.
ApKKocumyc, apKcumyc, apKmaHeeHc Hucaa, APKKOMAH2EHC — Hucia. Obpamnvle
mpuzoHomempuieckue QyHkyuu, ux ceoiicmea u cpaguxu. Ilpeobpazosanusa epaghuxos
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Qyukyul: cosucu 6001b KOOPOUHAMHBIX OCel, PACMANCeHUe U cxcamue, CUMMempus
OMHOCUMENLHO KOOPOUHAMHBIX Ocell U Hayana Koopounam. I paguxu e3aummo obpamuwix

@yHKyuil.
DJIeMEeHTbl MATEMATHYECKOI0 aHAJIH3a

[IpousBoanas ¢pynknuu B Touke. KacatenpHast k rpaduky ¢yHkuuu. ['eomerpudeckuii u
(du3nyecKkuil cCMBICIT TIPOM3BOIHOM. [Ipon3BoaHBIe AyIeMeHTapHBIX (QyHKIUN. [IponsBomHas
CYMMBI, NPOU3BEACHUS, 4acTHOTO, JABYX (yHKuuil. Bmopas npou3soonas, eé
eeomempuyeckuil u ¢usuveckuii cmuica. [loHSTHE O HENPEpHIBHBIX (QYHKIHUAX. TOYKH
IKCTpeMyMa (MakcMMyMa U MUHUMYMa). VccrenoBanue aneMeHTapHbIX (DYHKIHUK Ha TOYKU
IKCTpEMyMa, HaXOKJICHHE HauOOJBIIETO M HAMMEHBIIErO 3HAYCHUH (YHKIIMH C TIOMOIIBIO
npou3BoHON. [locmpoenue epaghuxoe ¢ynxyuii ¢ nomowgpio npoussooHuix. Ilpumenenue
npou3eooHou npu peuwtenuu 3aoay. Ilepsoobpasnas. Ilepsoobpasznvle snemenmaphvix
@yuxyuti.  Ilnowaov  kpueonunetinot  mpaneyuu. Dopmyna Heromona—/letionuya.
Onpedenénnvii unmeepan.  Buluucnenue nnowaoeii naockux @ueyp u o00bémMos mel
8paujerUs ¢ NOMOWbIO UHMezpand.

CraTHCTHKA ¥ TeOpHsl BEPOSTHOCTEH, JTOrHKAa 1 KOMOMHATOPHKA

YactoTa 1 BepOSITHOCTh COOBITUS. JJOCTOBEpHBIE, HEBO3MOXKHBIE U CITyd4ailHbIE COOBITHUS.
Brranciienne BEpOATHOCTEH B OMBITaX C PAaBHOBO3MOXXHBIMH AJIEMEHTAPHBIMHU HCXOJaMHU.
Pemrenue 3amga4y ¢ mpuMeHEHHEM KOMOMHATOPUKHU. BeposSTHOCTh CyMMBI IByX HECOBMECTHBIX
coObiTuid. [IpoTHBOMONOKHOE COOBITHE W €ro BEpPOSTHOCTh. [Ipasuno ymHOMCEHUs
geposimuocmeu. Dopmyna nonnou eeposamuocmu. Pewenue 3a0au ¢ npumenenuem oepesa
geposimHocmell. /[uckpemuvle ciyyaiinvie 8eIUYUHbL U UX pacnpedeneHus. Mamemamuueckoe
odcudanue, oucnepcusi cayyauHou eenudunvl. CpedHee KeaOpamuyHoe OMKIOHEHUe.
Ilonamue o HopmanvHom pacnpedenenuu. Ilpumepvl CryyaiHbIX BeIUYUH, NOOYUHEHHBIX
HOPMAbHOMY 3AKOHY (NO2peuHoCmb usmepeHutl, pocm yenoseka). llpeocmasnenue o 3akone
oonvwux uucen. Ponv 3akona 6onvuwux uucen 8 nayke, npupooe u oowecmee. Coemecmuule
Haba00eHUs 08YX Cyyaunblx eeaudun. Ilonamue o kopperayuu.

I'eomerpust

Ilosmopenue. Pemienue 3a1au ¢ IpUMEHEHUEM CBOMCTB (UTYp Ha IJIOCKOCTH. 3a/lauM Ha
JI0Ka3aTelIbCTBO M INOCTPOEHUE KOHTpIpuMepoB. Mcnosb3oBaHue B 3amayax MPOCTEHIIMX
JIOTUYECKUX TMpaBuj. PemieHwe 3agad ¢ UCIOJB30BAHUEM TEOPEM O TPEYTrOJbHUKAX,
COOTHOILIEHUH B  MPSAMOYTOJBHBIX  TPEYroJibHUKaX,  (aKToB,  CBSA3aHHBIX  C
YeThIpexyrojibHuKaMu. Pernenne 3amad ¢ UCHOJIb30BaHHEM (DAaKTOB, CBS3aHHBIX C
OKpYXHOCTSAMU. PelleHne 3agad Ha M3MEpPEHUsT HA IUIOCKOCTH, BBIYMCICHUE [UIMH U
momanei. Pewenue 3a0au ¢ nomowvbto 6ekmopos u koopouram. HarismHas ctepeoMeTpus.
¢burypsl u ux nzo0paxeHus (Kyo, mupaMuaa, IpuzMa).

Touka, npsiMast U IJIOCKOCTb B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3
HUX.

B3aumHOe pacrnosio)keHHe NpsAMBIX M IUIOCKOCTEH B IpocTpaHcTBe. llapamiensHOCTh
IOpSMBIX U IJIOCKOCTEH B MpocTpaHcTBe. M300paskeHHe NpOCTEHIINX MpPOCTPaHCTBEHHBIX
¢uryp Ha miaockocTu. PaccTosiHus MeXIy pUTypamMu B TPOCTPAHCTBE. YTIIbI B IPOCTPAHCTBE.
[leprieHAUKYIAPHOCTD MPSIMBIX U TuIOcKocTel. [Ipoekuus ¢purypsl Ha miiockocts. [lpusHaku
NEPNEHIUKYIAPHOCTH MPSIMBIX W IUIOCKOCTEM B IIpOCTpaHCTBE. TeopemMa o0 Tpex
NEpIEHIUKYJIIIpax.
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Mmuororpanauky. [lapamienenunen. CBOHCTBa NPSMOYTOJIBHOTO —TapauIesIeTHIeaa.
Teopema Iludaropa B mpocrpanctBe. [lpusma u mmpamuma. [IpaBwibHas mupamuga u
npaBwiIbHas pu3Ma. [IpsMas mupamuia. I1eMEHThI IPU3MbI U THPAMHU/IBI.

Tena BpamieHusi: LWWIMHAP, KOHYC, cdepa U 1map. OCHOBHBIE CBOMCTBAa MPSIMOTO
KPYroBOTO IMJIMHIpPA, HPSIMOTO KpPYyroBOro KoHyca. M3oOpakeHue Ten BpalleHUs Ha
IUIOCKOCTU. [Ipedcmaegnenue 06 yceuemHOM KOHYCe, CeyYeHus KoHyca (napanienvhoe
OCHOBAHUIO U Npoxoosujee 4uepe3 BepuUHY), Cedenus YUIuHopa (napanienvHo u
nepneHouKyIapHo ocu), cevenus wapa. Pazeepmka yununopa u konyca.

Ilpocmetivuue KomMOUHayUU MHO20CPAHHUKOE U MeNl 68paujeHus medxcoy CoOoll.
Brrurcnenue 3JIeMEHTOB TPOCTPAaHCTBEHHBIX (uryp (pedpa, muaroHanu, yribl). [lromans
MMOBEPXHOCTH MPABWIBHON MHUpaMUIBl U TPSIMOUN Mpu3Mbl. [11011a1s MOBEPXHOCTH TPSIMOTO
KpYroBOro IMJIMHJIpPA, IPSIMOrO KpyroBoro koHyca u mapa. Ilonstue o6 o0beme. O0bem
MUpaMHJIbl U KOHYyCa, IpU3MbI U IinHApa. O0beM miapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHUS MEXKAY TUIOIMIAASIMUA MOBEPXHOCTEH U
o0bemMaMu MOJOOHBIX TEJ.

Heuoicenuss 6 npocmpancmee: napaiienbHulli NEPeHoCc, YEHMPAlbHAs CUMMEMPUs.,
cummempusi OmHocumenvHo niockocmu, nogopom. Ceoiicmea osudicenuti. Ilpumenenue
O0BUINICEHULL NPU PeUleHUU 3a0ay.

Bekropbl n koopauHaThl B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
9HCII0, YroJ MEXIy Bekropamu. KosmmHeapHble W KOMIUIaHapHBIE BEKTOPHI. CKaispHOe
npousgedenue eekmopos. Teopema o0 pasznodxceHuu 6eKmopa no mpem HeKOMNIAHAPHBIM
gexmopam. Cransipnoe npousseoeHue 6eKkmopos 8 koopounamax. Ilpumenenue 6ekmopos npu
peueHuly 3a0a4 Ha HaxXoHcoeHue pacCmosHUl, OJUH, NIowaoel U 00veMos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasnenue cgepwi 6 npocmpancmee. Popmyna
015 8bIYUCTICHUSL PACCTNOSHUS MENCOY MOYKAMU 8 NPOCMPAHCEE.

Yriay0aéHHblid ypOBEHb
JJleMeHTbI TEOPHH MHOKECTB M MAaTeMATH4Y€eCKOM JTOTUKH

[Tonatue MHOKecTBa. XapaKTEPUCTHYECKOE CBOWCTBO, JJIEMEHT MHOXECTBA, ITyCTOE,
KOHEYHOe, OeckoHeuHOoe MHOXkecTBa. CrocoObl 3amaHus MHOXKeCTB. IloaMHO>KeCTBO.
OTHOMICHUST TTPUHAJICKHOCTH, BKIIFOUYCHHS, paBeHCTBA. Omepanuyd HaJl MHOXECTBaMH, UX
WJUTFOCTPAIIMH C TIOMOIIBIO KpyroB Ditniepa. Cuémuvie u Hecuémmuvie MHodcecmaa. VICTHHHbBIC
W JIOKHBIE BBICKa3bIBaHMs (yTBEPIKIEHUS), OMEpalldd Haj BBICKA3bIBAaHUSAMHU. KBaHTOPHI
CYIIECTBOBaHMUS M BCEOOIIHOCTH. Aneebpa evickazviéanuti. 3aKOHbl JOTHKH. OchosHble
Jloeudeckue npasuna. PellieHne JJOTHYecKuX 3a/1a4 ¢ UCI0JIb30BaHUEM KpYyroB Jiiepa.
YMmozakmoueHuss. OO0CHOBaHME W J0KAa3aTeIbCTBO B MaTemaTuke. OnpeaeseHus. Teopemsl.
Buowi ookazamenvcme. Mamemamuyeckas uHOykyus. YTBEpKIEHUS: 00paTHOE TaHHOMY,
NPOMUBONONONCHOE, 0OpamHoe npomusononodxcromy. Ilpu3Hak u cBOMCTBO, HEOOXOAUMBIE U
JOCTaTOYHBIE YCIOBUSI.

Yuciia ¥ BbIpaKeHUs

MHoXecTBa HaTypajabHBIX, LEIBIX, PAlUOHAIBHBIX, NEUCTBUTEIBHBIX 4HCEI. MHOXKECTBO
KOMIIJIEKCHBIX 4uncen. JleMcTBHS ¢ KOMIUIEKCHBIMM uMciaaMu. KoMIIEKCHO comnpshkéHHbIE
qyuciaa. Moayab U apryMeHT uucia. IpueoHomempuueckas ¢opma KOMNIEKCHO20 Yucia.
Paguannas mepa yria. TpuroHomerpuueckas OKpyX HOCTb. CHHYC, KOCHHYC, TaHI'€HC H
KOTaHreHc uucia. TpuroHomerpuueckue (opMysbl NPUBENEHUS U CIOXKEHHS, (OPMYIbI
JIBOMHOTO M MOJOBUHHOTO yria. [IpeoOpa3oBaHre CyMMBl M pa3HOCTH TPUTOHOMETPHUECKUX
¢byHkuMi B mpowusBeneHHEe U oOpaTHble mpeoOpazoBaHus. CTeneHb € JAEHCTBUTEIBHBIM
nokaszatenem, cBoiictBa crenenu. Yucino e. Jlorapudm, cpoiictBa norapugma. JlecaTuunbiit
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U HaTypaidbHbIA JoTapudMbl. TOXIECTBEHHBIE MPEOOPA30BAHHS TPUTOHOMETPUUYCCKUX,
Jorapu()MUYECKHUX, CTCTICHHBIX W HUPPALMOHAIBHBIX BhIpaXEHUH. MeTo] MaTeMaTHudecKou
WHIYKIWH.

Ocnosnas meopema apugpmemuxu. Ocmamru u cpaguenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamkax. Manas meopema Depma. Cucmemvl cuucieHus, OMIUYHble OM
oecamuynvix. Dynkyus Jinepa, YUcio u cymma oerumeinell HamypaibHo20 YUcid.

Ocnosnass  meopema  aneebpuvl.  Ilpusooumvie U HeNpugoouMble  MHO2OYJIEHbI.
Cummempuueckue MHozounenvl. Llenouuciennvle u yero3Hautblie MHO2OYIEHbI.

YPaBHeHHH N HEPABCHCTBA

VYpaBHeHHeE, SABIAIONIEECS CIEICTBUEM JPYrOro ypaBHEHHUS; YpaBHEHHUS, PaBHOCHUJIbHBIE Ha
MHO)KECTBE,  PAaBHOCWJIbHBbIE  IMpeoOpa3oBaHusl  ypaBHeHMH.  TpuroHomerpuueckue,
MoKa3zaTesabHble, JOrapu(MUUYECKUe U UppalMOHaIbHbIE YPAaBHEHUS M HEPABEHCTBA. [HUIIBI
ypaBHeHUH. PemieHne ypaBHEHHMH W HEpPaBEHCTB. MeETOJN HWHTEPBAJIOB JUIA PELICHUs
HepaBeHCTB. ['paduueckne METO bl pelIeHNsl ypaBHEHUN U HEpaBEHCTB. Pelienne ypaBHeHUI
U HEPaBEHCTB, COJEpXAalIUX [EepeMEHHYI0 1oja 3HakoM wmoayns.  Cucrtemsl
TPUTOHOMETPUYECKUX, TTOKA3aTENbHBIX, JIOTAPU(PMUUECKUX U HPPALUOHAIBHBIX YpPaBHEHUU.
CucreMbl TPUTOHOMETPUYECKHX, MOKA3aTeIbHBIX, JOTapUIMUUYECKHX U UPpAIMOHATBHBIX
HEpPAaBEHCTB. YPaBHEHHUs, CHCTEMBbl YpaBHEHHIl C mapaMmeTrpamu. Hepasencmea ¢
napamempamu. Pewenue ypasnenuii cmenenu gvluie 6mopou cneyuanvHuvlx 6u0os. ©opmynsl
Buema. Teopema bBes3y. /Juoghanmoevl ypasnenus. Pewenue ypasnenuii 6 KOMNIEKCHbIX
yucnax. Hepasencmea o cpeonux. Hepasencmeo bepuynnu.

D yHKUUHA

OyHKIMA ¥ e€ CBOHCTBA; HYMU (YHKIUU, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubonpmiee wu HaummeHnbiiee 3HaueHus ¢yHkiuu. [lepuonnueckas ¢yHKus u o eé
HauMeHbIHHA nepuoa. YErHbie n Heu€THbIe QyHKIMH. DYHKIUN «0poOHAs yacms yucia» y =
{x} w «yenas wacme uuciay Yy = [X]. Bsaumuo oOparubic GyHkimu. 'paduku B3auMHO
o0OpatHbIX QyHKIMA. TpuroHoMeTpudeckne QyHKIIMA YUCIOBOTO apIyMEHTa y =COS X, y =
sin X, y = tg X, y = ctg x. CBoiicTBa u rpaduku TpuroHomeTpuuecknx GyHkiuid. OOpaTHbIe
TPUTOHOMETpHUYECKHE (YHKIUU, WX TJABHBIC 3HAYCHUS, CBOWCTBA W rpaduku.CrerneHHas,
nokaszaTenibHasl, Jorapudpmuueckas (QyHKIUH, UX cBolcTBa W rpaduku. [IpeoOpasoBanus
rpadukoB  (YHKIMIA: CABHI, YMHOXXEHHE HA YHUCIO, CHMMETPHUS OTHOCHUTEILHO
KOOPJIMHATHBIX OCEH M Havajaa KOOPAUHAT.

DJ1eMeHTbl MaTEMATHYECKOI0 AHAJIHN3A

beckoHeuHO Manble M OECKOHEYHO OoJblIMe YMCIIOBbIE NocienoBareabHOCTH. Ilpenen
YHCII0BO MocieoBaTebHOCTH. beckoHeuHo yObIBarolas reoMeTpuieckas Iporpeccusi.
[Tonstue npenena ¢yHkuuu B Touke. [lomamue npedena Gynkyuu 6 OGEcKOHeuHOCmU.
Acumnmomul epagpuxka Gynxyuu. HenpepbBHOCTb (QyHKIMU. Colicmeéa HenpepvleHbIX
Qyuxyuu. Teopema Betiepwimpacca ona Henpepulénvix ¢ynKyuil.

Huddepenuupyemocts pynkuuu. [IpousBoanas Gynkiuu B Touke. KacarenabHas k rpaduky
¢ynkuuu. 'eoMerpruyeckuii 1 GU3NUECKUN CMBICI IPOU3BOHON. [Ipumenenue npou3eooHoll
6 ¢uzuxe. IIponsBoaHble dMeMeHTapHbIX GyHKIMHA. [IpaBuna quddepenunposanus. Bmopas
npou3eooHas, eé ceomempudeckuu u gusuueckuu cmoica. Toukn s3KcTpeMyMa (MakCUMyMa U
MuHUMYMa). MccnenoBanue aneMeHTapHbIX (GYHKIMNA Ha TOUKH SKCTpeMyMa, HauOoJbIiee 1
HaMMeHbIIIEe 3HAUYEHHsl C IOMOIIBI0 NPOU3BOAHOU. [locmpoenue zepagurkos @ynxyuil c
nOMOWbI0 Npou3eoonblX. IIpumenenue npou3goOHOU Npu peulenuu NPUKIAOHbIX 3a0a4 Ha
makcumym u munumym. IlepBooOpasnas. Heonpenenénnsiii unrerpan. IlepBooOpasHble
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aneMeHTapHbIX GyHkuui. [lnomans kpuBonuHelHo#W Tpamenun. Popmyna HproTona—
Jleiibanna. OnpenenéHHplii UHTErpai. Berunciaenue romanei miockux Guryp u o6vémos
meJ 6pawjeHus C NOMOWbI0 UHMe2Paa.

Hugghepenyuanvuvie ypasnenus nepeozo u 6mopo2o nopsaoka.

KOMﬁI/IHaTOPHKa, BEPOATHOCTb U CTATUCTHUKA, JIOTUKA U T€OpUS l"pa(l)OB

[IpaBunio npousseaenus B komOuHaropuke. CoeauHeHus: 6e3 noBropenuit. CoueTanus U ux
cBorictBa. bunom Hetotona. Coedurnenus ¢ nosmopenusmu. Beposarnocts coObiTus. Cymma
BEPOSATHOCTEH  HECOBMECTHBIX COObITHH. IIpoTHBOMONOXKHBIE COOBITHS.  YCIOBHAs
BeposiTHOCTh. Hes3aBucumble coObiTus. IIpou3sBeneHHEe BEpPOSITHOCTEH  HE3aBUCHUMBIX
coobiTuii. @®opmyna bepnymm. ®dopmyna monHoN BepositHocTH. Dopmyna baiieca.
Beposmnocmnoe  npocmpancmeo.  Axcuomvr  meopuu  geposamHocmet.  J{MCKpeTHbIE
cilydaiiHble BEJIMYMHBI U UX pacrpeneneHus. CoBMecTHble pacnpenenenus. Pacnipenenenue
CYMMBI U MPOW3BE/IECHUSI HE3aBUCUMBIX CIy4allHBIX BEJIMYMH. MaTemMaTuueckoe 0XHJaHue U
JUCHEPCHUS CIIy4alHOW BeIWYUHBL. MaTtemaTudeckoe OXUIaHUE W AUCIEPCHS CYMMBI
CIy4alHbIX BeJIMYMH. buHapHas ciy4yailHas BeIWYWHA, pacnpeneneHue bepHymim.
I'eomeTpuueckoe pacnpeneneHre. buHOMHMaNbHOE paclpeiesieHHe UM €ro  CBOMCTBaA.
HenpepsiBHBIE citydaiiHble BenudyuHbl. 1110THOCTE BeposTHOCTH. DyHKIHS pacnpeneiaeHusl.
PaBromepnoe pacnpenenenne. HopmaneHoe  pacnpenenenue. @yHkuusa —Jlammaca.
[Tapametpsl HOpManbHOTO pacnpeneneHus. [IpuMepsl caydallHBIX BEIWYUH, MOJYUHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh M3MEPEHUH, POCT 4YeJoBeKa). 3aKoH O01buux ducei.
Buvibopounwiti memoo usmepenusi eeposmuocmei. Ponv 3axkona 6onbuiux uucen 6 Hayke,
npupooe u obwecmae. Koppensauusi 1ByX cilydaiiHbIX BenwuuH. [loHsTHEe 0 KoaddummenTe
KOPPEJISILUY. Cmamucmuueckas eunomesa. Cmamucmuyeckue Kpumepuu.
Cmamucmuuyeckasn 3nauumocmo. Ilposepka npocmeuuwiux eunomes. (OCHOBHble NOHAMUSA
meopuu 2pagos.

I'eomerpust

OCHOBHBIE TIOHATHS TEOMETPUH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEICTBUS
u3 HuX. [lonamue 06 akcuomamuueckom memooe.

Iloctpoenne  cedyeHMil ~ MHOTOIPaHHUKOB  METOJOM  ciefoB.  lleHTpanbHOE
npoekTupoBaHue. [locTpoeHne ceueHuil MHOIOIpaHHMKOB METOJOM Hpoekuuil. Teopema
Memnenas ons mempasopa.

CkpemuBaromyecss INpsiMble B IMPOCTPAHCTBE. YToJl MEXAy HHUMHU. Teopembl O
napajieNIbHOCTU MPSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapanienbHoe NpoeKTUpOBaHUE U
nzobpaxkenue puryp. [ eomempuueckue mecma mouex 8 RPOCmMpancmee.
[leprieHAUKyYIAPHOCTD NPSIMOI U MIocKocTU. OpTOroHanbHOE NMpoeKTupoBaHue. HakimoHHble
u npoekuuu. Teopema o0 Tpex nepneHaukynaspax. PaccrosHus mexnay ¢urypamu B
npoctpaHcTBe. OOWIMI MEpHeHAMKYNIAp JBYX CKPEIIMBAIOUIMXCS MNpsAMBIX. Memoouvl
HAX0HCOEHUSI PACCMOAHUL MENHCOY CKPEWUBAIOWUMUCS NPAMBIMU.

VYriel B npocTpaHcTBe. [lepneHanKymnsipHble MI0CKOCTH. 1pexepantvlil U MHO20SPAHHbIL
yenel. Ceolicmea niockux yaio8 muocozpannoco yena. Ceoiicmea NAOCKUX U 08YePAHHbLIX
Y2n0e mpexzpannozo yaua. Teopemvl KOCUHYCO8 U CUHYCO8 011 MPEXSPAHHO20 Yaia.

Bunsl mMHOrorpaHHukoB. [IpaBuibHbIE MHOTOTpPaHHUKH. Paseéepmku MHO202paHHUKA.
Kpamuaviwue nymu na nosepxnocmu muoeoepannuka. Teopema Junepa. [leovicmeennocmo
NpasuibHbIX MHO20ZPAHHUKOS.

IIpusma. [Tapamenenunen. CpolicTBa  mapajieNenuIesa. [IpsAMoyroibHbIi
napainenenunesn.  HakimoHHele  npusmbl.  [lowadb — OpmoO2OHANLHOU — NPOEKYUU.
IlepnenouxynsipHoe ceuenue nPusmbl.
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[Mupamupa. Buasl nupamua. OneMEHTbl IpaBWiIbHOM nupamuabl. [lupammzaer ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U TpaHsIMHU, UX OCHOBHBIE CBOMCTBAa. Budwvl mempasopos.
Opmoyenmpuyueckuii.  mempa’op, KAPKACHbIUL Mempal’dp, PAGHOSPAHHLIL —Mempa’op.
Ipsmoyeonvrvii  mempa’dp. Meduanvl u  6Oumeduanst mempad’opa. Jocmpausanue
mempas’opa 00 napaiienrenuneod.

Tena Bpamienus: UWIMHAP, KOHYC, map U cpepa. CeyeHus: MWIMHIPA, KOHYCa W MIapa.
[IlapoBoii cermMeHT, WIapoBOM CJOW, MIAPOBOIM CEKTOp (KOHYyC). YcedeHHas NnupaMmuia u
YCEYEHHBIN KOHYC.

KacarenpHble ipsiMbIe U TUIOCKOCTH. BrimcanHsie u onricanubie cdepsl. Kacarowuecs cgepul.
Kombunayuu men epawenus. Snemenmul cghepuueckoul eeomempuu. Konuueckue ceuenus.

[Tnomamy moBepxHOCTEH MHOTOTPAaHHUKOB. Pazeéepmka yununopa u konyca. Ilmomanp
MMOBEPXHOCTHU IWIKMHJIpa U KoHyca. [lnomans cheprl. Ilowaos cghepuueckozo nosca. Obvem
waposo2o closl.

[lonstne ob6bema. OOBEMBI MHOTOIpaHHUKOB. OObeMbl TN BpalleHUs. AKcuoMbl
obvema. Bvisoo ghopmyn o6vemos npsamoyeonvhoco napannenienuneod, npumsbl U NUPAMUObL.
Dopmynvl Ol HaxodxcoeHus obvema mempad’opa. Teopembvl 06 OMHOWEHUAX 00BLEMOS.
Ipunooscenuss unmezpana K 8bI4UCIEHUIO 00LEMOB U NOBEPXHOCMEL el 8PAUeHUs.

KomOnHaImm MHOTOTpaHHUKOB U TEJI BpaIlleHHsI.

[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB W IUIOMIAZCH TMOBEPXHOCTEH TMOI0OHBIX
¢buryp. Ilpeobpazosanue nodobus, comomemus. Pewenue 3adau ma niockocmu ¢
UCNONIL308AHUEM CINEPEOMEMPUUECKUX MEMO08.

Jeuocenus 6 npocmpancmee: napaiienvHvili NEPeHOC, CUMMEMPUS OMHOCUMETLHO
NJIOCKOCMU, YeHMPANbHAS CUMMEMPUs], NOBOPON OMHOCUMENLHO NPAMOU.

Bextopel u koopauHaTel B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YUCI0. YTOJ Mek 1y BeKTopamu. CKaIsipHOE MPOU3BEIACHUE.

VYpaBuenue miockoctr. Dopmyna pacCTOSHHUS MEXAYy TOUYKaMH. YpaBHEHHE CQeEphl.
Dopmyna paccmoanus om mouku 0o niockocmu. Cnocoodwl 3a0aHusi NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWDBIO BEKMOPO8 U MemooOM
KOOpOUHam. DnemMeHmyl 2e0Mempuu Macc.
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3. TEMATHYECKOE INIAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJIMUMBIX HA YCBOEHME KA KO TEMBI

ba3oBblil ypOBeHb

Pazgen Tembl Kou-Bo |XapakTepucTHKA OCHOBHBIX BUAOB JAeSTEJIbHOCTH YYECHUKA
MPOrpaMmMabl 4acoB (Ha ypoBHe Y4eOHBbIX 1elCTBHIH)
10 kaacc
Auredpa JleiicTBUTE/ILHBIE YHCIA 13 Haxoautb cymMMy OeCKOHEUHO yObIBaIOIIEH T'€OMETPHUECKOM nporpeccuu. [lepeBoauTh
Llesble 1 palOHATBHbIE YHCTA 2 OECKOHEUHYIO MTEPHONIECKYIO IPpO0h B OOBIKHOBEHHYIO IPOOD. } §
— [TpuBomuTH IPUMEpHI (IaBaTh ONpe/eNeHne) apupMeTHUECKHX KOPHEH HaTypallbHOM CTEIeHH.
HeficTBUTEIbHbIE YHCITa 1 IIpuMensTh npaBuia IEHCTBUI ¢ palKaJIaMH, BBIPAKEHUSIMU CO CTEIEHSIMU C PALIMOHAJIBHBIM
Beckoneuro yObiBaroras 2 HIOKa3aTelleM NP BBIYUCICHHUSX U MPE0Opa30BaHMSIX BBIPAYKCHHI
reoMeTpruyecKasi Mporpeccus
ApudmMeTnuecknii KOpeHb 3
HATypaJbHOW CTENEHU
CreneHb ¢ pallMoOHaIbHBIM U 3
JIEMCTBUTEIbHBIM MOKA3aTEISIMU
Ypoxk 060011eHHS 1 1
CHUCTEeMaTU3alli1 3HAHUI
KontponbHas padora No 1 1
CreneHnasi pyHkuus 13 Ilo rpadukam creneHHbIX GYHKITHH (B 3aBUCHMOCTH OT TIOKA3aTeNsl CTEIIEHN) OITUCHIBATh UX
CrenenHas yHKIWS, €& CBOHCTBA ) CBOMCTBa (MOHOTOVHHOCTL, OrPaHUYCHHOCTh, YETHOCTh, HEYETHOCTD). CTPOUTH CXEMATHYECKU
u rpabux rpaduk crerneHHor QyHKIUH B 3ABHCHMOCTH OT NPHHAIEKHOCTH
B3auMHO 0BpATHEIE hYHKIHMH 5 MOKa3aTels CTereH (B aHATMTHYECKOM 3ancH paccMaTprBaeMoi (GyHKITUH) K OJHOMY W3
paccMaTpUBAEMBIX YHCIOBBIX MHOXECTB (TMIPH MOKA3aTeNsIX, TPUHAUISKANTHMX MHOXKECTBY TEITBIX
PaBHOCHIIbHbIE ypaBHEHHS 1 2 YyICeNT, MPH JIFOOBIX JeHCTBUTENIBHBIX MOKA3aTENIX) M HePEuncsTh eé cBoiicTBa. IIpuBoauTh
HCPAaBCHCTBA MPUMEPBI CTEMEHHBIX QYHKIUH (3aaHHBIX C MOMOIIBI0 (GOpPMYIIBI WK Tpaduka), 0018 aronx
WppannonanbHbie ypaBHEHUS 3 3aJJaHHBIMU CBOMCTBaMH (HApPUMEp, OTPAHUYCHHOCTH). Pa3bsiCHATH CMBICI MEPEUHCIICHHBIX
Ypok 060011eHus u 5 CBOMCTB. AHAJIM3UPOBATH MOBENICHNE (DYHKIMI Ha PA3IMYHBIX Y4aCTKax 00JIaCTH OIpee/eHusI.
CHCTEMATH3alUY 3HAHUIH Pacnio3HaBaTh paBHOCHIIbHBIC PEOOPA30BaAHUS, TPEOOPA30BAHNS, IPUBOAIINE K YPABHEHHUIO-
CJIC/ICTBUIO.
KonTtponpHast padota Ne 2 1

PemaTh npocreiiimme uppanyoHagbHble ypaBHeHus. Pacio3HaBaTh rpayku M CTPOUTH rpaduKu
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CTENEHHBIX (PYHKIHUH, UCTIONB3Ys TPaOOCTPOUTENH, U3yYaTh CBOWCTBA (QYHKIMHA IO X
rpadukam. BeimomHsaTs peoOpa3oBanus rpauKoB CTEEHHBIX (YHKIW: MapaieNbHbIN epeHoc.
[IpumensTh cCBOICTBA CTENEHHOW (DYHKIMU MPH PELICHUH MIPUKIIAAHBIX 3a]a4 U 3a]1a4 MOBBIIICHHOH
CJI0’KHOCTH

Ioka3arenbHass QyHKUMSA 11 [To rpadukam rmoka3aTebHOM (YHKIIMU OMUCHIBATE €€ CBOWCTBAa (MOHOTOHHOCT,
TokazarenbHas GyHKIHUS, €8 ) OrpaHU4YeHHOCTh). [IpuBOINTH TPHMEPHL HOKa3aTeJII)HOI:/:I ¢GbyHKIUY (331aHHON C TIOMOIIBIO
CBOHCTBA 1 rpaduK (hopmybl wim rpaduka), obagaroIei 3a/IaHHBIMHA CBOHCTBAMH (mammpumep, OFpaHUI/ILIeHHOCTI/I).
HOKa3aTCHBHBIC ypaBHeHI/IH 2 Pa3bsacHATL cMBICT MEPEUYUCIICHHBIX CBOMCTB. AH:aJ'II/ISI/IpOBaTB IIOBCICHNE q)YHKIII/II/I Ha pa3JIMYHbIX
ydacTkax o0jactu onpeneneHus .Pemate npocreiiinme noka3aTenbHble ypaBHEHUS, HEPAaBEHCTBA U
[ToxasarenbHbIC HEPABCHCTBA 2 uX cucTeMbl. PemaTh mokazarenbHbie ypaBHEHHsI METOIAMU Pa3JIoKeHUsT Ha MHOXKHTEIH, CITOCOO0OM
CHcTeMBbl TOKa3aTeIbHbIX ) 3aMEHbI HEU3BECTHOT'0, C UCIIONB30BAHUEM CBOICTB (DYHKIIMH, pelIaTh ypaBHEHHUS, CBOALIMECS K
ypaBHEHUI U HEPABEHCTB KBaJpaTHBIM. 5
Vpox 06oGmeHus u PacnioznaBats rpaduxu u CTPOHTE rpad UK MmokKa3aTenbHOW (HYHKIIUH, UCTIONB3YS
o 2 rpadorocTponTeIy, H3y4aTh CBOMCTBA PyHKIMH 1O TpadukaM. DopMyTUpoBaTh THIIOTE3BI O
CHCTCMATH3AINN SHAHMH KOJIMYECTBE KOPHEH ypaBHEHH, COJepKAIINX [TOKa3aTeNbHYI0 (PYHKIINIO, 1 IPOBEPSITH HX.
KontponbHas pabota Ne 3 1 BrImmonaaTh Hp696pa30BaHHH rpa(bmfa MTOKa3aTebHON (DYHKITUHN: TTapaJlICTbHBIN TIEPEHOC.
[TpuMeHsITh CBOMCTBA MOKA3aTENbHON (QDYHKITMH IPU PEIICHUN PUKIAHBIX 3214
Jlorapupmudeckas GyHKIHSA 17 BrimonusaTh npocreiiimue npeodpa3oBaHus Jorapu@MUUECKHX BBIPAXKEHUH C UCIIONB30BaHUEM
Jlorapugmst 2 CBOICTB JIOFaPI/I(bl\f'IOB, ¢ omoltsio hopmyn nepexona. I1o rpaduky norapudpmudeckon GyHKIUN
CroficTBa I0TapH(NMOB 3 OIHCHIBATh €€ CBONCTBA (MOHOTOHHOCTD, OTPAHUYEHHOCTB ).
P [IpuBoauTH TPHMEpPHI JTOrapupMUIecKoi PyHKITNH (3aJaHHON C ITOMOIIBIO (POPMYITBI HITH
JlecATHYHbIC M HATYpaIbHBIC 1 rpaduka), 001anaromel 3a1aHHBIMHE CBOWCTBAMU (HAIIPUMED, OTPAaHUYEHHOCTH ). Pa3bacHATE
sorapu¢pmbl CMBICIT TIEPEYNCIIEHHBIX CBONCTB. AHAIM3UPOBATh MTOBeIeHNE (PYHKITMI Ha Pa3IHYHBIX YIaCTKax
Jlorapudmudaeckas GyHKIUS, €€ 2 o0JracTy oIpeeNeHus, CpaBHUBATh CKOPOCTH Bo3pacTanus (yOsiBaHUA) QyHKIUNA. DOpMyTHPOBATH
CBOMUCTBA U rpa(bHK OIpEACIICHUA IEPCUNCIICHHBIX CBOICTB.
JlorapudMuyeckue ypaBHeHHUs 3 Pemats mpocTeiimmie norapudmudeckrie ypaBHEHUS, JorapuGMuieckie HepaBeHCTBa U UX
cucreMbl. Permate norapudpMudeckre ypaBHEHHs pa3IHIHBIMU MeToiaMu. Pacimo3naBaTe rpauku
Jlorapr¢MiecKue HepaBeHCTBa 3 U CTPOHTH I'paduK JorapupMUIecKor PYHKIINU, HCIIONB3Ys TpadoroCTPOUTENHN, H3ydaTh CBOMCTBA
Ypok 06001enus u 2 ¢yHkuuu no rpadukam, GopMyIUpOBATH TUIIOTE3BI O KOJIHYECTBE
CHUCTEeMaTHU3alliy 3HAHUI KOpHEH ypaBHEHHH, CofepKaInX JIorapu(pMudecKyro (QYHKIUIO, H TPOBEPAThH UX.
[IpumeHnsaTH cBOVCTBA JOrapruMUIeCKOi PYHKIIUHU MPH pEIIeHUH MPUKIIAIHBIX 3a7a4 U 33124
Kontposbhas pabora Ne 4 ! TIOBBITIIEHHON CIIO)KHOCTH
Tpuronomerpuueckue Gpopmy.ibl 22 [lepeBoauTh rpamycHyr0 Mepy B paJuaHHyI0 U 00paTHO. HaxomuTh Ha OKPY>KHOCTH TTOJIOKEHHE
PajuaHHas Mepa yria 1 TOYKH, COOTBETCTBYIOIIEH JaHHOMY JIEHCTBUTEILHOMY YHCITY.
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[ToBOpOT TOUKM BOKpYI Hadaa

HaxoauTe 3Haku 3HauY€HU CUHYCa, KOCUHYCa, TAHT€HCA YKClIa.

KOOPJMHAT 2 BEISIBIISATE 3aBUCHMOCTD MEKIY CHHYCOM, KOCHHYCOM, TAHT'€HCOM OJTHOT'O M TOTO )K€ yTria.

Onpe JICICHIE CHHYCA, KOCHHYCa 5 IIpumensaTh JaHHBIE 3aBUCUMOCTH AJIsl 10KAa3aTEIbCTBA TOXKIECTBA, B YACTHOCTH HA ONpPEAECIEHHBIX

W TaHreHca yria MHOKecTBax. [IpumensTs npu IUIpeo6pa3OBaHI/Iﬂx Y BBIYMCIICHUAX (OPMYJIBI CBSI3H
TPUTOHOMETPHUYECKUX (PYHKIIMHA YTIOB O H -0, POPMYJIBI CIIOKEHHUS,

3Haky CHHYCa, KOCHHYCA U 1 (hopMyITbl TBOMHBIX U TIOJIOBHHHBIX YIIIOB, (POPMYIBI IPUBEEHUS, POPMYIIBI CYMMBI M pa3HOCTH

TaHrenca CHUHYCOB, CYMMBI H Pa3HOCTH KOCHHYCOB. J{0Ka3bIBaTh TOXKJIECTBA, IPUMEHSIS PA3IIMYHbIE METO/IBI,

3aBMCHMOCTb MEXY CUHYCOM, UCIIOINB3YS BCE M3Y4YeHHBIE (POpMYIIBI.

KOCHHYCOM U TaHI'€HCOM OJHOI'0 U 2 [IpuMeHsTH BCe M3yYEHHBIE CBOMCTBA U (POPMYJIBI TIPU PEIICHUH PUKIAHBIX 33/1a4 U 3314

TOIO K€ yria MOBBIMIEHHON CIIOKHOCTH

TpUroHOMETPUYECKHE TOKIECTBA 2

CuHyC, KOCHHYC M TaHT€HC YIJIOB O 1

u -0

DOpMyITBI CITOKESHUSI 2

CuHyc, KOCUHYC U TaHT€HC 2

JIBOMHOIO yriia

Cunyc, KOCUHYC U TAHT€HC 1

II0JIOBUHHOI'O yIJIa

DopMyITbl TPUBEICHUS 2

CymMa 1 pa3HOCTb CHUHYCOB. 1

CymMa 1 pa3HOCTh KOCUHYCOB

Ypok 06001IeHHS 1 5

CHCTEMAaTU3alNU 3HAHUI

Kontponbhas padoTta Ne 5 1

Tpuronomerpu4yecKue 15 YMeTh HaXOOUTh apKCHUHYC, aPKKOCHHYC, apKTaHIe€HC ACHCTBUTENBLHOIO YUCIIA, TPAMOTHO

ypaBHEHHSs ¢dopmynupys onpenenenue. [IpumeHaTs GopMyIasl A1l HAXOXKICHUS KOpHEH

YpaBHEHHE COS X= a 3 ypaBHEHUI COS X= a, Sin X= a, tg X=a. YMeTh pemaTh TPUTOHOMETPUIECKIE YPaBHEHUS: JIMHEHHBIC

VpasHenHe sin x= a 3 OTHOCHUTEJBHO CHHYCA, KOCHHYCa, TAHTe€HCa yrila (4Mcia), CBOASIIIECS K KBa/IpaTHbIM U IPYTHM
anreOpanvyecKUM ypaBHEHUSIM I1OCTIE 3aMEHbI HEM3BECTHOT'O, CBOASIIMECS K MPOCTEUIINM

YpapHenue tg x=a 2 TPUTOHOMETPUUYECKUM YPABHEHHUSIM I10CTIE PA3JIOKEHUST HA MHOXKUTEIH.

Pemienne TpUroHOMETPUICCKUX 4 [IpumeHATh Bce H3y4YeHHBIE CBOMCTBA M CIIOCOOBI PEIIEHUST TPUTOHOMETPUYECKIX YPaBHEHHUH 1

YpaBHEHUI HEPaBEHCTB NPH PELICHUH MPUKIAIHBIX 33124

[IpuMepsl penieHus: TpOCTEUIINX 1
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TPUTOHOMCTPHUYCCKNX HCPABCHCTB

Ypok 00001IeHus 1

CUCTEMAaTU3alM1 3HAHUU .

KoHnTposabHas pabora Ne 6 1

HNTorosoe nosropenue 11

Bcero 102
I'eomeTpust Pemate 3a1a4 ¢ mpuMeHEHHEM CBOWCTB (DUTYp Ha MJIOCKOCTH. VICcmobp30BaTh B 3a1a4ax

HpOCTeiiIie JTOrHuecKue mpasmia. Pemare 3a1auu ¢ UCIMOIb30BAHHEM TEOPEM O TPEYTOJIbHUKAX,

MosTopenne 8 COOTHOIILICHHUHT B IPSMOYTOJIBHBIX TPEYTOJIbHUKAX, ()aKTOB, CBA3aHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemate 3a1a4u ¢ HCHOJIb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPYKHOCTSAMH. Perath 3a1a4un Ha
U3MEpEHHs Ha TUIOCKOCTH, BHIYMCIICHHUE JUTHH U TUIOIIA/IeH. Pemars 3a1a4uu ¢ MOMOIIbI0 BEKTOPOB U
KOOp/IMHAT.

BBenenue 3 [lepeuncnats oCHOBHBIE (GUTYPHI B TPOCTPAHCTBE (TOYKA, IPSAMAas, TNIOCKOCTH), (hOpMyITHpPOBaATh

TIpe/MeT CTepeoMETpHH . TPH AKCHOMBI 00 X B3aMMHOM PACIONIOKCHUH U HIUTIOCTPUPOBATH ITH aKCHOMBI IIPUMEPAMHU u3

AKCHOMBI CTEPEOMETPHH OKpY’KaloIel 00CTaHOBKH. (DOPMYHI/IupOBaTL 1 JIOKa3bIBATE TEOPEMY O MIIOCKOCTH, MPOXOJAIICH
gepe3 NpsAMYIO U He JISKAIIYIO Ha Hell TOUKy, M TEOpeMy O IUIOCKOCTH, IIPOXOSIIEH yepe3 1Be

Hekortopsie crencTBus n3 akCuom 2 TepeceKarOMecs IPSIMBbIE

IMapasieTbHOCTh MPSIMBIX U 18 ®opMynTpoBaTH ONpEAEIEHHE MapalIeIbHBIX MPSIMBIX B IPOCTPAHCTBE, (JOPMYINPOBATH U

ILIOCKOCTEH JIOKa3bIBaTh TEOPEMBI O MapaJIeTbHBIX IPAMBIX; 00BSICHATH, KAKHE BO3MOXKHBI CITy4ad B3aHMHOTO

TlapaiieabHOCTb PSMBIX, TPSIMOiL A PACIONIOKEHUS }:Ip?[MOfI M TUIOCKOCTH B POCTPAHCTBE, U NPUBOJNTS WILTIOCTPHPYIOLIHE MPHMEpH!

U TLIOCKOCTH 13 OKpy’Karomieit 00CTaHOBKHU; ()OPMYIIMPOBATH ONPEAEICHNE MapaIeIbHBIX IPSIMOH U IIIOCKOCTH,
(bopMyIHpOBaTh M JOKA3bIBATh YTBEPKICHHUS O NMAPAJUICTBHOCTH MIPSIMON M TUIOCKOCTH (CBOMCTBA U

B3auMHoOe pacrooxeHne MpAMEIX MIPU3HAK); PelIaTh 3aJa4 Ha BEIUHUCIICHNE U I0KA3aTENbCTBO, CBI3aHHBIE CO B3AaNMHBIM

B MIPOCTPAHCTBE. YTOJ MEKTY 4 PACTIONOKEHHEM TIPAMBIX U TIOCKOCTel. OOBACHATH, KAKHME BO3MOYKHBI CTydaHl B3aHMHOTO

NPAMBIMH. PacIONOXKEHUs IBYX MPSAMBIX B IPOCTPAHCTBE, H IPUBOANUTH HILTFOCTPUPYIOIIUE TPUMEPHI;

KonTtponsHas padora Nel 1 (bopMypoOBaTh ONpeaeTeHNe CKPEIINBAIOIINXCS IPSMBIX, (POPMYIUPOBATH U JOKA3bIBATH

[apanienbHOCTh MIOCKOCTEH 2 TEOpEeMY, BBIPAXKAIOIIYIO IPU3HAK CKPEIIMBAIOIINXCS MPSIMBIX, H TEOPEMY O TIOCKOCTH,

Tetpasap 1 napasieenumes 5 MIPOXOJIAIICH Yepe3 OJJHY U3 CKPEIIMBAIOMINXCS MPSIMBIX M APAJUICIBbHON APYTrol TPSIMOA;
OOBSICHATH, KaKHE /IBA JIyda Ha3bIBAIOTCS COHAIIPABICHHBIMH, (OPMYIHPOBATH U TOKa3bIBAThH

KonrposnbHas padora Ne2 1 TeopeMy 00 yIiiax ¢ COHAIPaBIEHHBIMH CTOPOHAMH; OOBACHSATH, YTO HA3BIBACTCS YTIIOM MEXKITY
HIepeCeKAIOIMMHICS TPSIMBIMU H YTIIOM MEXITy CKpEIIMBAIOIIMMUCS MPSIMBIMH; PEIIaTh 331a41 Ha

Jauer Nel 1 BBIYHCIICHUE U JIOKA3aTEINbCTBO, CBA3aHHBIE CO B3AUMHBIM PACIIOI0KEHNEM JBYX MPSIMBIX U YTIIOM

Mexay HUMU. POopMyITUpOBaTh ONpeeIeHne MapajuIeIbHBIX IOCKOCTEH, (OPMYIHPOBATEH U
JIOKa3bIBaTh YTBEPKICHHS O MPU3HAKE M CBOWCTBAX MapaJuICNIbHBIX IUIOCKOCTEH, HCIIOIb30BATh 3TH
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YTBEPKACHUS MPH petieHun 3a1a4. OObICHATH, Kakasi pUrypa Ha3bIBaeTCsl TETPAdAPOM H KaKast
napaJieenuneoM, TTOKa3biBaTh Ha YePTEKaX U MOJACISIX MX 3JIEMEHTBI, U300pakaTh 3TH (PUTYDEI
Ha PUCYHKAX, WIIOCTPUPOBATH C UX IIOMOILBIO PA3JINYHBIE CIIy4au B3aUMHOIO PACIIOIO0KEHUS
IPSAMBIX U IUNIOCKOCTEN B IpOCTpaHcTBe. DOPMYJIMPOBATh U IOKA3BIBATh YTBEPKIECHUS O CBOMCTBAX
napasuienenunena. OObACHATH, YTO Ha3bIBACTCs CEUCHUEM TeTpadipa (apauleNeuesa), pemaThb
3a/1a4M Ha TIOCTPOCHUE CEUEHHUH TETpadipa U NMapaJlIeICIUIEIa Ha YEPTEKE.

IlepneHAUKYJISIPHOCTH MPSIMBIX U
IJIOCKOCTEH

17

[lepneHMKyYISIPHOCTD NPSAMOU 1
IIJI0CKOCTH

[lepnieHIuKyNAp U HAKIOHHBIE.
Yros Mexay npsamMon u
IJIOCKOCTBIO

JIByrpaHHBIN yroJl.
[lepieHAMKYASIPHOCTD MIOCKOCTEN

KontponpHas padorta Ne3

3auet Neo 2

DopMynrpoBaTH ONpEAEICHUE MEPIEHANKYIAPHBIX MPSIMBIX B IIPOCTPAHCTBE; POPMYITHPOBATH U
JIOKa3bIBaTh JIEMMY O IEPIEHAUKYJIIPHOCTH JIBYX IapauIeIbHbIX MIPSAMBIX K TPEThEH MPSMOI;
(hopMyTUPOBATH OIPee/iCHUE MPAMON, IEPIISHANKYJIIPHON K IIIOCKOCTH, ¥ IIPUBOIUTH
WJUTIOCTPUPYIOLIME IPUMEPBI U3 OKPYKAOIIEH 00CTaHOBKY; (DOPMYJIUPOBATH U JIOKA3bIBATh
TEOpEeMEI (TIPSIMYIO U 0OPATHYIO) O CBSI3M MEXKIY MTapajuIeIbHOCTHIO MPSMBIX W UX
MEPIEHIUKYIISIPHOCTLIO K IIJIOCKOCTH, TEOPEMY, BBIPAXKAIOIIYIO IIPU3HAK IIEPIIEHIUKYIIIPHOCTH
IIPSIMOM U INIOCKOCTH, U TEOPEMY O CYHIECTBOBAHUU U €IMHCTBEHHOCTH NPSAMOM, IPOX OIS LIeH
yepes3 JJAHHYIO TOUKY U MEPIEHIUKYIAPHON K JaHHOM MIIOCKOCTH; PelliaTh 3a/1a4i Ha BHIYUCIIEHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C MEPIEHAUKYIISIPHOCTHIO IIPSIMOM U IIJIOCKOCTH.

OOBACHATH, YTO TAKOE MEPIICHANKYIISP W HAKIOHHAS K IIOCKOCTH, YTO Ha3bIBAETCS MPOEKIINEH
HAKJIOHHOI; YTO Ha3bIBAETCS PACCTOSHUEM: OT TOYKH JI0 TUIOCKOCTH, MEXAY MapaJlIeIbHBIMH
TUIOCKOCTSIMH, MEXAY NapauIeIbHBIMH MPSMON U TIOCKOCTHIO, MEXKIY CKPEIIHBAIOIINMUCS
NPSMBIMU; GOPMYTHPOBATE M JOKA3hIBATH TEOPEMY O TPEX MEPICHIUKYISPAX U PUMEHSTH e€ pH
peIIeHUY 3a/1a9; O0BSCHATH, YTO TAKOE OPTOTOHAIBHAS MPOESKIIHS TOUYKH ((PUTYPHI) Ha TIOCKOCTh, U
JIOKa3bIBaTh, YTO MIPOEKLIHEN MPSMOM Ha MIIOCKOCTh, HEMEPIEHAUKYIISIPHYIO K 3TOU MPSIMOI,
SBIISIETCA MIPsiMasi; OOBSCHATH, YTO HA3BIBAETCS YIIIOM MEXAY MPSAMOH U INIOCKOCTHIO U KAaKHM
CBOWMCTBOM OH 00Jajaer; OOBSICHITH, YTO TAKOE IEHTPAIbHAS IPOESKIHSI TOUKU ((UTYpHI) HA
I0CKOCTh. OOBACHATH Kakasi pUTypa Ha3bIBaeTCS ABYTPAHHBIM YTIIOM M KaK OH U3MEpPSETCs;
JIOKa3bIBATh, YTO BCE JIMHEHHBIE YTIIBI IBYTPAHHOTO YTJIa PABHBI APYT APYTY; OOBACHATH, YTO TAKOE
YTOIl MEKTy TepeCceKaroIMMUCs TUIOCKOCTSIMH M B KaKHUX Ipeerax OH U3MEHSETCs,
(hopMynHpOBaTH OMpeeNneHrne B3auMHO TIEPIeHANKYIIIPHBIX IIOCKOCTeN, (hOpMyTHpOBaTh U
JIOKa3bIBaTh TEOPEMY O TIPHU3HAKE MEPIIEHANKYIIPHOCTH BYX TUIOCKOCTEH; OOBACHITH, KAaKOU
TapaJiiesienuIie]] Ha3blBaeTcsl MPSMOYTOIEHBIM, (POPMYITHPOBATh U JOKA3BIBATh YTBEPKIACHHUS O €ro
CBOICTBaXx; pelIaTh 3aa91 Ha BRIYHCIICHHE U TOKA3aTEIbCTBO C UCTIOIH30BAHUEM TEOPEM O
MepIeHANKYIISIPHOCTH TIPSIMBIX U TUIOCKOCTEH, a TaKXkKe 3a]]a4i Ha IIOCTPOECHUE CEYSHU
MPSIMOYTOJIFHOTO TIapaJuIeNenuIieia Ha yepTexe. Vcrnonp30BaTh KOMITBIOTEPHBIE IPOTPAMMEI TIPH
M3YYEHUU BOIPOCOB, CBA3AHHBIX CO B3AMMHEIM PACIIONIOKEHUEM MPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE.

MHoOrorpaHHuKH

16

O6’BHCHHTL, Kakas q)nrypa HAa3bIBACTCA MHOI'OI'PAHHUKOM U KaK Ha3bIBAIOTCA €0 3JIECMCHTHI, KaKou
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[Tonsitue Maororpannuka. [lpusma. 4 MHOTOTPaHHUK Ha3bIBACTCSI BBITYKIIBIM, TPUBOJUTH TPUMEPHI MHOTOTPAHHHUKOB; OOBSACHSTh, KAKOH
[Tupamua. 5 MHOT'OTPaHHUK Ha3bIBaeTCs MPAMOM M KaKk Ha3bIBAIOTCA €€ AIeMEHTHI, Kakas pu3Ma Ha3bIBaeTcs
pSMOH, HAKIIOHHOH, TPaBUIIBHON, H300pakaTh MIPU3MBI HA PUCYHKE; OOBACHSITH, YTO HA3bIBACTCA
[IpaBunbHBIE MHOTOTPAHHUKH. 5 TUIOIIA B0 TIOTHOM (OOKOBO#) MOBEPXHOCTH MPU3MBI U JIOKa3bIBaTh TEOPEMY O TUIOIIAIH OOKOBOMH
MOBEPXHOCTHU MPSIMOM MPU3MBI; peliaTh 3aJaull Ha BEIYMCIIEHUE U JOKAa3aTeIbCTBO, CBSI3aHHBIE C
KonTposbHas padora Ned 1 npu3Moit. OObSCHSTH, KAKOW MHOTOTPaHHUK Ha3bIBACTCS MUPAMH/ION U KaK Ha3bIBAIOTCS €€
9JIEMEHTBI, YTO Ha3bIBAETCS TUIONIAJIBIO TTONTHON (OOKOBOH) MOBEPXHOCTH MUPAMUJIBL, OOBSCHSTD,
KaKasl TMpaMu/ia Ha3bIBAETCs TIPABUIILHOM, IOKA3bIBAaTh YTBEPKIICHUE O CBOUCTBAX €€ OOKOBBIX
pE€Oep 1 OOKOBBIX I'PaHEH U TEOPEMY O IUIONIAAX OOKOBOM MOBEPXHOCTH MPABUIBHOMN MUPAMHUIBI;
OOBSICHSITDH, KaKOH MHOTOT'PaHHHUK HAa3bIBAETCS YCEUEHHON MUPaMUION M KaK Ha3bIBAaIOTCA €€
3JIEMEHTHI, J0Ka3bIBATh TEOPEMY O ILIOIIA 1 OOKOBOU MMOBEPXHOCTH MTPABHIIbHON YCEUEHHOM
MUPaMUJIBL; PEIIaTh 3a/1a491 Ha BRIYHCIICHHUE U JI0KA3aTENbCTBO, CBA3aHHBIE C TUPAMUIAMH, a TAKXKe
3ager No 3 1 3a/1a4M Ha TIOCTPOEHNE CeueHil mupamu Ha dyepTexe. OObICHATh, KaKUe TOYKH HA3BIBAIOTCS
CUMMETPHUYHBIMHA OTHOCUTEIHHO TOYKH (TPSAMOM, TUIOCKOCTH ), YTO TaKOE IEHTP (0Ch, TIOCKOCTH)
CUMMETPHUH (PHUTYPBI, TPUBOIUTE IPUMEPHI GUTYD, 00JIAAFOIIHX dJIEMEHTAMU CHMMETPHUH, a TAKXKE
IpUMeEpBl CUMMETPHUH B apXUTEKTYpPE, TEXHUKE, IPUPOJIE; OOBACHSITH, KAKOH MHOIOTPAHHUK
Ha3bIBAETCS IIPABUIIbHBIM, JI0KA3bIBaTh, YTO HE CYILECTBYET [IPABUIBHOIO MHOI'OTPAHHUKA, IPaHsIMU
KOTOPOI'0 SIBJISIFOTCS IPaBUJIbHBIC N-YTOJILHUKY IIPU 7 > 6; 00BACHSTDH, KAKUE CYIIECTBYIOT BUIbI
IPaBUJIBHBIX MHOI'OI'PAHHUKOB U KaKUMH 3JIEMEHTaMU CUMMETPHUM OHU 00JaznaroT. Vcrnons3oBath
KOMIIBIOTEpHbIE IPOrPaMMbl IIPH U3YyUEHUU TeMbl «MHOIrOrpaHHUKNY.
3akir0unTeIbHOE IOBTOPEHHE 5
Kypca reomerpun 10 kiacca
Bcero 68
Hroro 170
4acoB
11 knace
Auredpa Tpuronomerpuveckne GyHKIUN 14 ITo rpadukam pyHKIMI OMUCHIBATH MX CBOWCTBA (MOHOTOHHOCTB, OTPaHUYEHHOCTh, YETHOCTH,
O671aCTh OMPEICICHHS U HEYETHOCTH, IEPHOJMIHOCTE). M300paskath rpaduKu TPUrOHOMETPHYECKHX
MHOKECTBO 3HAYCHHMI 2 (hyHKITII ¢ TOMOIIIBIO TPaOIIOCTPOUTENEH, OMMCHIBATE UX CBOMCTBA. Pacro3HaBaTh rpadukn
TPUTOHOMETPHYECKHX (DYHKIHiL TpuroHoMeTrpuueckux QyHKuid. CTpouTh rpfl(bHKH 3JIeMEHTaPHBIX (1)yHI<I.[I:IPI,
” " UCTIONB3YS IPadOIOCTPONTEINHN, H3Y4aTh CBOMCTBA 3JIEeMEHTAPHBIX (DYHKLHII 110 UX rpaduram
YETHOCTH, HEUETHOCTD,
MEPUOAUYHOCTD 2

TPUTOHOMETPUUYECKUX (PYHKIUH
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CBoHCTBO QYHKIIMH Y= COS X U €€

rpadux 3
CBoiicTBO QyHKIIMH y= Sin X U €€ 2
rpadux
CBoiicTBO QyHKIIMH Y= tg XU e 9
rpaduk
OOpaTHbIE TPUTOHOMETPUUYECKUE 1
byHKIIUN
Ypoxk 060061IeHHs 1 1
CHUCTEMAaTH3aIM1 3HAHUH
KonTtponbras padora No 1 1

Martemaruyec (IIpouszBoanas 16 IIpuBoauTh IpUMEPHI (DYHKIIHH, SBIISIOIIAXCS HEMPEPHIBHBIME, UMEIOIINX BEPTHKAITHHYIO,

KUl aHAJIN3 |1 e€ reoMeTpuYecKHii CMBICI TOPU30HTAIBHYIO aCHMIITOTY. 3alMCHIBATh YPaBHEHNE KaXKIOW U3 9TUX ACUMIITOT. ¥ METh 110
TponsBoHas 2 rpaduxy @S};HKIII/II/I ONPEAEIISTh IPOMEXYTKH Hz)l'[pepBIBHOI;TI/I M TOUKH PasphIBa, $Z(J£I/I TaKue

» UMEIOTCSI. Y METh JI0OKa3bIBaTh HEMPEPHIBHOCTD ki, Haxomuts yriioBoit koadduiment
IpoussoHas crencHHoi pyHKuMM 2 KacaTeNbHOU K rpg(bnxy q)yHKuHHpB EanaHHoﬁ Tgfxel.l HaXO,ZII/ITiI MI‘H}(]);eHHy}O cxopocITlL TIBUYKCHUSI
ITpasuia ddepennupopanus 3 MaTepHanbHOi ToukH. HaXoIuTh MpOM3BOMHBIE SIeMEHTapHBIX QyHKIHi. HaXoIuTh IPOM3BOIHBIE
[TpounsBo iHbIE HEKOTOPBIX 3 CYMMBI, IPOM3BEACHHS K YaCTHOTO ABYX (PYHKIUH, IPOU3BOAHYIO CI0XHON GyHkuuu y= f(kx+ b).
ANIeMEHTapHBIX (QYHKITUN ITprMeHATD TIOHATHE IPOM3BOIHOM TIPH PELIEHHUH 3a/1a4.
['eoMeTpuueckuii CMbICI 3
MTPOM3BOTHOM
Ypok 06001IeHHS 1 5
CUCTEMaTH3aIu1 3HAHUH
Kontponbras padora No 2 1
IlpuMenenne NPou3BOIHOM 12 Haxomuts BTOPYIO IPOU3BOIHYIO H YCKOPEHHE TIPOLIECCa, OIMMCHIBAEMOTO C TIOMOIIIBIO (YOPMYIIBL.
K MCCJIeIOBAHNI0 (PyHKIMi HaxomuTs MpoMeKyTKH BO3pacTaHus M YOBIBAHUS (DYHKIIUH.
Bospacranue u yObiBanue hyHKIH 2 Haxomuts TOYKH MUHUMyMa W MakcuMyMma (GyHkimu. Haxomuts HaunGoublee 1 HanMEHbIIee
3HaueHus PYHKIMH Ha oTpe3ke. HaxomuTs HanbolbIiee ¥ HaMMEHbIIIee 3HaYeHUs (PYHKIIHH.

OKCTpEMYMBI QyHKLMHA _ 2 HccnenoBath GyHKIMIO ¢ TIOMOIIBIO IPOM3BOIHOM M CTPOUTH €€ rpaduk
[IpumeHeHue MPou3BOIHOM K § 2
MOCTPOEHHIO rpauKOB (HYHKIIHIH
Haubonbiiee u HauMeHblee 3

3Ha4eHUsl QYHKIUU
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BrinykiiocTs rpaduka GyHKINH,

TOYKHU Tepernda !

Ypok 06001IeHus 1 1

CHUCTEMaTU3allMy 3HAHUI

KonTtponbnas pabora Ne 3 1

HuTerpan 13 Beraucinsats npubnmmkEHHOE 3HaYSHUE III0MAAN KPUBOJIWHEHHON Tpareuy.

TlepBooGpasHas 2 Haxomuts mepBoobpasubie Gpynkimii: y=xP, rie p € R, y=sinx, y= cos x, y= tg x. Haxomuts

TIpaBHITa HAXOKIEHHUS nepBooOpaszHbie pyHknui: f(X) +vg(xu), kf(x) u f(kx+ b). }

ITepBOOGPA3HBIX 3 BeruucnsaTh miomaabs KpUBOIMHEWHON Tpaneuy ¢ ToMoIneio ¢popmyisl HetoTona—1JleiibHuna

[Inomane KpUBOJIMHEWHON 9

Tparneuu U UHTerpaj

Brrunciienue nHTErpaios.

Brruncienue mwiomanen ¢ 2

IIOMOIIBIO UHTETPAJIOB

[IpumeneHnne Tporu3BOIHON U

WHTETpaia K perieHuo 1

IIPAKTUYECKUX 3a7a4

Ypoxk 060061IeHHS 1 2

CUCTEeMaTU3alH 3HAHUU

KontponbHas padora Ne 4 1
Komounatopu (KomOunaTopuka 10 [IpuMeHATH TPaBHUITIO MTPOM3BEACHHUS IIPH BBIBOJIE (POPMYITBI UHCIIa TTEPECTAHOBOK.
Ka. IIpaBmIIO IPOU3BECHHS 1 Co3naBaTh MaTEMAaTHYECKUE MOJICIH ISl PEIIeHNs] KOMOMHATOPHBIX 3a71a4 ¢ MTOMOIIBIO MOCYETa
J1eMeHThbI TlepecTaHOBKH 2 YHCIIa pa3MENICHAN, IEPECTAaHOBOK U coueTaHUH. MConb30BaTh CBOMCTBA YHCIIA COUECTAHUM ITPH
Teopuu [y Sep— 1 peIIeHUH PHUKIIATHBIX 3a]1a4 U IPH KOHCTPYHPOBaHMH TpeyroiabHuka [lackans. [IpuMenaTs
L Ao ———— > ¢dopmyiry 6mHOMa HpI0TOHA TIpH BO3BEIEHHUH JBYUICHA B HATYPAIBHYIO CTEIICHb.
Crarncruka |00 Heorona 2

Ypok 060011eHus u 1

CUCTEeMaTU3allH 3HAHUU

KonTtponsHas pabora Ne 5 1

JIeMEeHThI TEOPHH BEPOATHOCTEH 11  |IIpuBomUTH MPHMEPHI CIyYaHBIX, JOCTOBEPHBIX K HEBO3MOXKHBIX COOBITHIA.

CoOBITHS 1 Omnpenensts 1 HAXOAUTHh CYMMY U TIPOM3BeeHUE COOBITHI. OnpenensiTh BEpOITHOCTh COOBITHS B
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KoMOuHamus coObIThii.

KJIaCCUYECKOM MOHMMaHuK. HaxoquTh BEpOSTHOCTD COOBITHS C UCIIONB30BaHUEM (HOPMYIT

[TpOTHBOITOJIOKHOE COOBITHE 1 KOMOWHATOPHUKY, BEPOITHOCTh CYMMBI JIBYX HECOBMECTUMBIX COOBITHI U BEPOSITHOCTD COOBITHS,
BeposITHOCT COOBITHS 2 MPOTUBOIIOIOXKHOTO JaHHOMY. [IpUBOIUTE IpUMEPHI HE3aBUCHMBIX COOBITHH. HaxomuTs
o BEPOATHOCTH COBMCCTHOI'O HACTYIIJICHU A ABYX HC3aBUCUMBIX CO6I)ITI/II\/'I. HaXOZII/ITI) CTaTUCTUYCCKYIO
CnoxxeHue BeposITHOCTEH 2 .
BCPOATHOCTD CO6I)ITI/II/I B OIIBITE C 6OJ'H)HII/IM YHCJIOM B UCIIBITaHUHU. IMeTh nIpeaCTaBJICHUE O 3aKOHEC
HeszaBucnumbie coObITHS. 1 I g ——
YMHOKEHUE BEPOATHOCTEMN
CraTucTtrueckas BEpOsITHOCTh 2
Ypoxk 060061IeHHs 1 1
CHUCTEMaTU3allii 3HAHUI
KonTposnbHas pabora Ne 6 1
CraTucruka 8 3HATh NOHATHE CITYyIaifHOW BETHIMHBI, IPEJICTABIIATE PacIpeAe/ieHue 3HAUCHUH JUCKPETHOM
CrydaiiHble BETUUHHEI 2 CIIy4ailHOW BEJIMYMHBI B BUJIE IIaCTOTHOqu TaOJINIIBL, HOHI/IFOHa ?aCTf)T (OTHOCHTENBHBIX YACTOT). 5
LleHTpaIbHBIE TeH/IEHIHN ) IIpencraBnsTh pacnpeneneHue 3HaYeHU I HerepLIBHOI:I CIIy4alHOU BEIIMYMHEI B BUJIE YaCTOTHOMN
TaOJUIIBI ¥ THCTOTPAaMMBbI. 3HATh IOHATHE TeHEPATbHOI COBOKYITHOCTH M BRIOOPKH. [IpuBOIUTH
Mepst pasbpoca 2 MIPUMEPHI PETTPE3CHTATHBHBIX BRIOOPOK 3HAUCHUH CITyIaifHON BEITMYHUHEI.
Ypok 000061eHus 1 1 3HATh OCHOBHEIE I[EHTPAIbHBIE TEHICHIINN: MOLY, MEHaHY, cpeanee. HaxoauTh 1eHTpaabHbIe
CHCTEMAaTH3aLUU 3HAHUH TEHCHITNHN yIEOHBIX BHIOOPOK. 3HATH, KaKas U3 MEHTPATHHBIX TCHACHITUN HAMIYIIINM 00pa3oM
XapaKTepH3yeT COBOKYITHOCTh. MIMETh Ipe/ICTaBIICHHE O MATEMATHICCKOM OXKUIaHUH. BBIUnCISITh
3HaYCHUE MATEMaTHYECKOTO OXKUAHUS CITy9aliHOW BETMYUHBI C KOHEYHBIM YHCIIOM 3HAYCHUH.
Kontponbnas padorta Ne 7 1 3HaTh OCHOBHBIEC MEpPBI Pa30poca 3HAUCHUH CITyJaiiHOW BEJIMYMHBL: pa3Max, OTKIOHEHUE OT
cpenHero u aucnepcuto. Haxonute Mepsl pa3dpoca ciiydaifHOW BETMYHHBI ¢ HEOOIBIIINM YUCIOM
pa3IMYHbBIX €€ 3HaUYCHUM
HTorosoe noBropeHue 18
Bcero 102
I'eomeTpus Huaueap, KOHYC U map 13 OOBACHATH, 9TO TAKOE IMIIHH]IpUYECKas MOBEPXHOCTbD, €€ 00pa3yIoIIHe U 0Ch, KAKOE TEII0
LlmHap 3 Ha3BIBACTCA WHIHHPOM 1 KaK HA3BIBAIOTCS €rO HICMEHTEL, KaK MOMYHHTS WIHHAD TYTEM
Komyc 3 BpaICHUS TPAMOYTOIBHUKA, H306pa>i<avn, LUWJMH/P | €rO CeHEHHS MII0CKOCTBIO, MPOXO/SIIIEH Hepes
0Ch, H TUIOCKOCTBIO, MIEPIECHANKYISIPHOR K OCH; OOBSACHSTh, YTO IPUHUMAETCS 3a MJIOMAAb OOKOBOM
Coepa 5 MOBEPXHOCTH IHITHHJIPA, U BEIBOAUTH (DOPMYJIBI [Tl BEIYMCICHUS OOKOBOW U MOITHON
KontponbHas padorta Ne 1 1 MOBEPXHOCTEH IUIHH/PA; PeIiaTh 331a4d HA BHIYHUCIICHHE U IOKA3aTEILCTBO, CBSI3aHHBIE C
TUHAPOM. OOBACHSTE, UTO TAKOE KOHUYECKAs TTOBEPXHOCTh, €€ 00pa3yoliye, BEpIINHA H OCh,
3auer Nel 1 KaKO€ TEJIO0 HAa3bIBACTCS KOHYCOM U KaK Ha3bIBAIOTCS €r0 AJIEMEHTHI, KaK MONTYYUTh KOHYC MyTEM

BpalICHUs NPAMOYTOJILHOI'O TPCYI'OJIbHUKA, I/I306pa)KaTL KOHYC U €0 CCYCHUS IIJIOCKOCTBIO,
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MPOXOSIIEH Yepe3 0Ch, U MIIOCKOCTBIO, MEPIICHINKYISIPHON K OCH; OOBICHATD, YTO IPHHUMAETCSI
3a TUIoIaib OOKOBOM MOBEPXHOCTH KOHYCA, M BHIBOANUTH (YOPMYIIBI UTsl BEIYMCIICHUS TIOMIAICH
OOKOBOI1 U TIOJIHOM MOBEPXHOCTEH KOHYCA; OOBSACHSITh, KAKOE TEIO HAa3bIBACTCS YCEUEHHBIM
KOHYCOM U KaK ero MoJy4uTh MyTEM BpalICHHS MPSIMOYTOJIBHOM Tparenuy, BBIBOIUTH GOPMYITy
JUISL BBIYKMCTICHUS TIJIOMAAH OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA; PelIaTh 3a/1a41 Ha
BBIUMCJIEHUE U JI0OKAa3aTeIbCTBO, CBA3AHHbIE C KOHYCOM U yCce4EHHBIM KoHycoM. DopmynupoBaTh
orpesieNieHns cepsl U mapa, uxX IeHTpa, paanyca, THaMeTpa; UCCIeI0BaTh B3aUMHOE
pacmonoxenne chepbl U TUIOCKOCTH, POPMYITHPOBAThH ONpEIeieH e KacaTelbHON TIOCKOCTH K
cdepe, HopMyIUpOBaTh U JOKa3bIBATH TEOPEMBI O CBOWCTBE U MPU3HAKE KaCATEIbHOM MIIOCKOCTH;
OOBSCHSTB, YTO IPUHUMAETCS 3a TUIONIa/lb cpepbl M Kak OHa BBIpaXkaeTcs yepe3 paauyc chepsr;
pemaTh MpOCTHIE 3a/1a4H, B KOTOPBIX (QUTYpHPYIOT KOMOMHAIIMYA MHOTOIPAHHUKOB M TEJI BPAIICHHS .
Vcnonp30BaTh KOMITBIOTEPHBIE MPOTPAMMBI PH H3YUEHHUH MTOBEPXHOCTEN U TEJT BPaleHHUS.

O0beMBbI TEJI 15 OOBICHATE, KaK H3MEPSIOTCS 00BEMBI TEI, MPOBOIS AHAJIOTHIO ¢ U3MEPEHUEM TUTOIIaaeh
O6BEM MPSIMOYTOIBEHOTO MHOT'OYT OJIbHUKOB; (hOpMYyIHPOBATH OCHOBHBIE CBOMCTBA OOBEMOB M BHIBOJIUTH C MX ITOMOIIIBIO
2 .
napasieenumea dhopmyny 00bEMa IPSIMOYTOIBHOTO napasesnenymesa. } )
Obse o 5 DopMyIHpOBATh U JOKA3bIBATH TEOPEMBI 00 00bEME TIPSIMOI TIPU3MBI B 00BEME IIMIIHHIIPA; PENIaTh
'bEMBI TIPSIMOU TIPU3MBI U «
p p 3 3a/1a4M, CBSA3aHHbIE C BEIYMCIEHHEM 00BEMOB ITHX Tell.
HHTTHApPa BreiBomuTh HHTErpaibHYIO (HOPMYITY IS BEIYHCICHAS 00HEMOB TEN U I0KA3bIBATh C €€ MOMOIIIBIO
OOBeMbl HAKJIIOHHOH NPU3MBI, 4 TeopeMbI 00 00BEME HAKIIOHHOHN MTPU3MEI, 00 00bEMe THpaMubl, 00 00bEME KOHYCa; BRIBOJIUTH
ApaMUJIbl U KOHYyCa (hopMyJIBI SISl BBIYKCIICHUS 00bEMOB YCEUEHHOM MUpaMHIbI U YCEUEHHOTO KOHYCa; peliaTh 3a1a4H,
O6’BeM ]_Hapa U IUI0Iagb C(i)epbl 4 CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB ITUX TEI.
Komtposnbhas pabora Ne 2 1 DopMyIHpOBaTh U JOKA3bIBATH TeOpeMy 00 00bEMeE mapa 1 ¢ €€ IIOMOIIBIO BEIBOAUTH (popMyITy
3 Nod - 1 Iommany cepsr; pemaTs 3a4a9 ¢ MpuMeHeHHeM (HopMyTT 00bEMOB Pa3INIHBIX TEl.
ayet No
BekTopbl B npocTpaHcTBe 6 DopMyIHpOBaThH OMpeAeTIeHIE BEKTOPa, €0 JUIMHBI, KOJUTMHEAPHBIX H PABHBIX BEKTOPOB,
T[IoHsITHE BEKTOPA B IPOCTPAHCTBE 1 MIPUBOIUTH IPUMEPHI (PU3HUECKIX BEKTOPHBIX BeMUIHH. OOBICHITH, KaK BBOAATCS ACHCTBUS
CliosKeHH e BEKTOPOB. Y MHOKEHHE CJIO’KEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCII0, KAKUMHU CBOHCTBAMHU
BEKTODA HA THCIIO ’ HU 00JIaJIaf0T, 9TO TaKOE MPABHIIO TPEYTOIBHHKA, TPABHIIO MAapaJUIeIorpaMMa | IIPaBHIIO
K P 5 MHOTOYTOJIbHHKA CIIOKEHHSI BEKTOPOB; PEIIaTh 3a/1a4d, CBA3aHHBIE C JEHCTBUSAMHI Ha/l BEKTOPaMHU.
OMILTAHAPHbIC BCKTOPBI OOBACHATH, KaKHe BEKTOPHI HA3bIBAIOTCS KOMILUTAHAPHBIMH; (JOPMYIIUPOBATH U JIOKA3bIBATh
YTBEpKJICHUE O TIPHU3HAKE KOMILUTAHAPHOCTH TPEX BEKTOPOB; OOBSICHATH, B YEM COCTOHT IIPABUIIO
napaJuieNenumeaa ClIoKeHns TPEX HEKOMILUTAHAPHBIX BEKTOPOB; (POPMYIHPOBATH U I0OKA3bIBATh
3auer No3 1 -
TEOpEMY O Pa3IOKEeHUH JIFOO0T0 BEKTOpa Mo TPEM JaHHBIM HEKOMILIAHAPHBIM BEKTOPAM;
MIPUMEHSTh BEKTOPHI IPH PENICHUH T€OMETPUIECKHX 3aad.
MeTtox KOOPAUHAT B 11 OOBACHATH, KaK BBOAUTCS MPSIMOYTOJIbHAS CUCTEMa KOOPAWHAT B IPOCTPAHCTBE, KaK
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npocrpancrie. JBUKeHUsI.

OpEACIIAOTCA KOOPANHATBI TOYKHW U KaK OHU HAa3bIBAKOTCA, KaK OIPCACIAIOTCA KOOPAUHATBI

KOOp[[I/IHaTI)I TOYKH U KOOPAWHATLL

BEKTOpa; (hOpMYJINPOBATh U JO0KAa3bIBATh YTBEPIKIACHUS: O KOOPAUHATAX CYMMBI U Pa3HOCTH JBYX

BEKTOpA. 3 BEKTOPOB, O KOOPAWHATAX MPOU3BEICHHSI BEKTOPA Ha YUCIIO, O CBSI3H MEXKY KOOpAMHATAMU
BCKTOpPa U KOOpJWHATaAaMU €ro KOHIa U HadaJjia; BBIBOAUTH U UCIIOJIB30BaTh ITPU PECIICHUH 3a/1a4
CkansipHO€ MpOU3BEICHUE 4 o .
PMyJIBL KOOPAWHAT CEPEANHBI OTPE3KA, NIMHBI BEKTOPA U paCCTOSHUS MEXKIY ABYMS TOYKAMHU;
BEKTOPOB BBIBOJIUTH YpaBHEHHE chepbl JAaHHOTO pajiyca ¢ IEHTPOM B JaHHOH Touke. OOBSICHATH, KaK
JBrokeHust 2 OTIPENENSICTCS YroJl MEX/y BEeKTOpaMu; (hOpMYIUPOBATh ONPEAC/ICHUE CKAJIIPHOTO TIPOU3BEICHUS
KontponbHas pabora Ne 3 1 BEKTOPOB; (POPMYITUPOBATH U JIOKA3BIBATh YTBEPIKIEHHS O €r0 CBOMCTBAX; OOBSICHATH, KaK
BBIYUCIUTD Yol MEXKAY ABYMSA NIPAMBIMH, a TAKXKE YIOJI MEKAY IMPAMOU U IJIIOCKOCTBIO, UCIIONIB3Ys
BBIpOKEHHE CKAJISIPHOTO TIPOU3BEICHHUS] BEKTOPOB Uepe3 UX KOOPAUHATHI; TPUMEHSITh BEKTOPHO-
KOOPAWHATHBIA METO/ IIPH PEIIEHIH reoMeTpruyeckux 3aaad. OObSICHATh, UTO TAaKOE 0TOOpakeHne
3auet Ned 1 MPOCTPAHCTBA Ha Ce0s U B KAKOM CJIydae OHO Ha3bIBACTCS JBMIKEHHEM MTPOCTPAHCTBA; O0BSICHSATD,
YTO TaKOC LEHTPAJIbHAasd CUMMETPHs, OCEBast CUMMETPUS, 3€PKaJIbHAd CUMMETPUA U HapaHHeHBHBIﬁ
nepeHoc, 000CHOBBIBATH YTBEPKJIEHHS O TOM, YTO 3TH OTOOpaKEHHSI MPOCTPAHCTBA Ha ceOs
ABJIAIOTCA ABMKCHUAMMU, IPUMCHATH IBHUXKCHHUA IPU PCIICHUU I'COMETPUUCCKUX 3aa4.
3akir0unTeIbHOE IOBTOPEHHE
MPHU MOJATOTOBKE K UTOTOBOM 23
aTTECTALIMH 110 FeOMETPHH
Bcero 68
Hroro 170
4acoB
Yray0JeHHbIH YPOBEHb
Pazgen Tembl Kon-Bo |XapakTepucTHMKA OCHOBHBIX BUAOB JIeSITEJIbHOCTH YYeHHKA (HA YPOBHE Y4eOHBIX
NMPOrpaMMbl 4YacoB  |meiicTBM)
10 kiacc
Aureopa JlelicTBUTEIbHBIE YHCJIA 18 Haxoauts cymmy 6eckoHeuHO yOBIBaroOIIel TeoMeTpruaeckoil mporpeccuu. [lepeBoauTts
Llerbie U paIHOHATBHbIE THCIA 2 0OECKOHEYHYIO TIEPHOINIECKYIO IPOO0h B OOBIKHOBEHHYIO JPOOE. § )
= [IpuBonuTh pUMepH! (1aBaTh onpeeneHre) apupMeTHIECKUX KOPHEH HaTypalbHOM CTETEHH.
HleHCTBUTENbHbIC UnCIIa 2 [osicHsTh Ha IpUMEpax MOHATHE CTENEHH C JIFOOBIM JIeHCTBUTENbHBIM TTOKA3aTEIIEM.
beckoneuno yoObiBaromas ) IIpumeHATs paBHiIa IEMCTBUH € paJuKalaMH, BBIPAXKEHUSMH CO CTEIEHIMH C PALMOHAIBHBIM

TCOMCTPHUYICCKA IMPOTPCCCUA

IMOKa3aTcjIcM (J'IIO6I>IM HCﬁCTBHTeJ’ILHLIM HOKaSaTeJ'IeM) IIPpU BBIYUCIICHUAX U npeo6pa30BaHH$1x
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ApudmeTrnueckuii KOpeHb 4 BBIPAXKCHUM.

HATYpaJIbHOMN CTEIICHH Jloka3pIBaTh TOXKAECTBA, COACPIKAIIME KOPEHb HATYpPaIbHOM CTEIICHU U CTEIICHH C JIFOOBIM

CTeIneHb ¢ PALHOHAIBHBIM 1 c JEWCTBUTENBHBIM TTOKa3aTelleM, TPUMEHSISI Pa3TUUHbIE CITOCOOBI.

eHCTBUTEIBHBIM [IOKA3aTESIMI IIpumensTs Z/MCHI/ISI MpeoOpa3oBbIBATH BEIPAKEHHSI U I0OKA3bIBATh TOXKAECTBA MIPU PEIICHUHU 3a7a4
IIOBBIINIICHHOU CI0XHOCTHU

Ypok 00001IeHus U 9

CHUCTEMaTU3alliH 3HAHUI

KonTtponbnas pabora Ne 1 1

Crenennasi pyHkuus 18 o rpadukam creneHHbIX GYHKIUI (B 3aBUCUMOCTH OT TIOKA3aTeNs CTEINEHHN ) OMUCHIBATh X

Cremnennas (GyHKIMS, eé CBOHCTBA 3 CBOMCTBA (MOHOT(T'HHOCTI), OTPaHMYEHHOCTb, YETHOCTDh, HEUETHOCTH). CTPOUTH CXEMATHUECKH

1 rpaduk rpaduk CTeHeHvHOI/I (GyHKIINH B 3aBI/ICI/IMOSTI/I OT IIPUHAISKHOCTH [TOKa3aTeNs CTeNneHu (B
AHAMTUYIECKOW 3alTUCH PaccMaTpUBaeMoil QyHKIIMN) K OTHOMY U3 PacCMaTPUBAEMBIX YHCIIOBBIX

Bsaumuo obparuble pyHKIHN 2 MHOXeCTB (ITPY TIOKa3aTeNsX, IPHHAIISKAIINX MHOXKECTBY TIETBIX YHCEI, TIPH JTFOOBIX

PaBHOCHIIBHBIE YpaBHEHUS U 4 JIEICTBUTENBHBIX MTOKA3aTENAX) U TIEPEUUCIATh €€ cBoiicTBa. Onpenensrp, ABsercs au GpyHKIus

HEpaBEHCTBA obpatrmoii. CTpouTh rpaduk clIoxHON QYHKIHH, APOOHO-PAIIMOHATBLHON (DYHKIINU

VIppauyoHaibHbIE YpaBHEHHS 4 3JIeMEHTapHbIMU MeToAaMu. IIpuBoaNTE NpUMeEpEI CTETIEHHBIX (byHKIMH (331aHHBIX C TOMOIIBIO

* ppalHOHAbHEE HCPABCHCTEA 5 dhopmysl WK rpaduka), 00aagaroIIux 3a71aHHBIMH CBOHCTBAMH (mammpumep, OI‘paI{I/I‘{eHHOCTI/I).
Pa3bsacHATH CMBICI NTEpEUNCIIEHHBIX CBOMCTB. AHAIM3UPOBATh IIOBeeHUE (DYHKIUI HA pa3IMYHbIX

Ypok 00006mieHus 1 2 y4acTKax 00JIaCTH OIpeIeNIeH s, CPaBHUBATH CKOPOCTH BO3pacTaHus (YObIBaAHMS) (OYHKIIHIA.

CHCTEMATU3ALMY 3HAHUH DopMynUpOBaTh OINPEEIEHUS MEPEUNCIEHHBIX CBOMCTB. Pacio3HaBaTh paBHOCUIILHBIE
mpeo0pa3zoBaHusl, IpeoOpa3oBaHus, IPUBOIILIE K ypaBHEHUIO-CIIEACTBHIO. PemaTs npocreiimue
HppanMoHajIbHbIE yPaBHEHUS, HPPALMOHAIBHBIC HEPABEHCTBA U UX CUCTEMBI. Pacro3HaBaTh
rpaduKu ¥ CTPOUTH TpadUKH CTEIIEHHBIX (GYHKINH, HCITONB3YS rpadoroCTPONTENN, U3ydaTh
cBoiicTBa (QyHKIHI 110 uX rpadukam. PopMyIHpPOBATH THUIIOTE3B! O KOJUYECTBE KOPHEH ypaBHEHUH,

KontponbHas padora Ne 2 1 COZIepKAIINX CTEHEeHHbIC QYHKINH, 1
MIPOBEPSITH UX. BRIMOMHATH NpeoOpa3zoBanHus rpad)KOB CTEEHHBIX (DYHKIMI: NapauieabHbINA
TepeHoc, pacTsbkeHwe (CKaTHe) BIOIb OCH OpIUHAT (ITOCTPOEHHE TPAPUKOB ¢ MOTYIISIMH,
roctpoeHue rpaduka odpaTHoi ¢yHKHn). [[puMeHsITh CBOICTBA cTeNeHHON (PYHKITUHU IpH
pELICHUH NPUKIAAHBIX 38124 ¥ 33124 OBBIIICHHON CI0KHOCTH

Ioka3zarTenbHass pyHKUMSA 12 ITo rpadukam mokazaTenbHON (PYHKIINN OMUCHIBATE €€ CBOMCTBAa (MOHOTOHHOCTD,

IokazaTenbHas ByHKIHS, €& 5 orpannueHHocTs). [IlpuBoauTs TpUMEpb! noxa3aTem,H01?UI ($yHKUIMH (331aHHON C TIOMOILBIO

cBoiicTBa U rpaduk thopmynsl nim rpaduka), odnagaronieil 3aJaHHBIMEA CBOMCTBaMHU (HAIpUMeEp, OTPaHUYEHHOCTH).
Pa3bsacHATH CMBICT ITEPEUHCIIEHHBIX CBOUCTB. AHAIM3UPOBATh NOBEECHUE QYHKIMI HA pa3IMYHBIX

[Toka3zaTenbHble ypaBHEHUS 3
y4JacTKax 00JacTH ONpenesieH s, CpaBHUBATD

[Toka3arenbHble HEPABEHCTBA 3
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CucreMbl TOKAa3aTEIBLHBIX

ckopocTH Bo3pactanus (yOsiBanus) QyHkuuii. opMynupoBathb onpeaeieHus nepeunciIeHHbIX

ypaBHEHHI U HEPABEHCTB 2 CBOMCTB. PemaTe npocreiimme noka3aTenbHble ypaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI. Pemarh
Ypok 06061eHus U MOKA3aTE/NbHbIC YPABHEHHS METO/AMH PA3NOKCHHS Ha MHOKHTENH, CIIO0cCOOOM 3aMEHBI
CHOTEMATH3ALMH 3HARMI 1 HEU3BECTHOTO, C UCTIOIB30BAHNEM CBOWCTB (DYHKIIMH, pEIIaTh YPaBHEHUsI, CBOISIINECS K
KBaJ[paTHBIM, UPPAMOHAEHBIM. PelaTh mokazaTenbHble YpaBHEHHUSI, TPUMEHSIST Pa3InuHbIC
Mmeronbl. PacmozHaBathk rpaduku u cTpouTh rpaduK MoKa3aTenbHON QYHKIIMH, HCTIOTb3YS
rpadorocTponTeNu, H3y4aTh CBOMCTBa (GYHKIWH 110 TpadukaM. OopMyIMpoBaTh THIIOTE3bI O
KOJIMUECTBE KOPHEW ypaBHEHUH, CoJiepKaluX MMOKa3aTebHy0 QYHKIINIO, H IPOBEPSThH UX.
KontpossHas paGora Ne 3 1 BrimonusTe npeodpazoBanust rpadka NOKa3aTeNbHON QYHKIMH: MapauieNbHbIN epeHoc,
pacTtsbkeHue (CKaTre) BIOJIb OCH OpAMHAT (TOCTpOoeHUE TPaHUKOB ¢ MOIYIISIMH, TIOCTPOSHUE
rpaduka oOpatHOH GYHKIUH).
[TpuMensTH CBOMCTBA MOKa3aTENLHON (DYHKIIUH IIPU PEIICHUN TPUKIIAIHBIX 33/]1a4 U 337124
TOBBIIIEHHOM CII0’KHOCTH
Jlorapupmudeckas pyHkuus 19 BeimonusTh npocreiime npeodpa3oBaHust JorapuGMUUECKHX BBIPAXKEHUH C UCIIOIB30BaHUEM
JlorapudMbr 2 CBOWCTB nora.pnqnvva, ¢ momoIneio popmyn nepexoza. 1o rpaduky norapudmMudeckolt GyHKIUH
CroficTBa TOrapH(MOB 2 OIHCELIBATH €€ CBOHCTBA (MOHOTOHHOCTE, orpaHu4eHHOCTh). [TpuBoauTh IpUMEpHI }
norapu@Muyeckoil GyHKIKHK (3aJaHHOM ¢ TOMOIILI0 (HOPMYJIbI WK rpaduka), 00Jaaarorei
HecATHYHbIE U HATYpAIIbHbIE 3 3aJlJaHHbIMU CBOICTBaMH (HalpuMep, OTPaHUYEHHOCTH). Pa3baCHATH CMBICI IT€pEeUH CIIEHHBIX
norapu¢mbl CBOMCTB. AHAIM3MPOBATh NOBEIEHHE QDYHKIMI HA PA3IMYHBIX YIaCTKAaX OOJNACTH ONPEICICHUS,
Jlorapudmuueckas Gynkums, 2 CPaBHHMBATh CKOPOCTHU Bo3pacTaHus (yObiBaHMS) QyHKIME. DOpMYIHPOBATH ONPEaCICHUS
e€ cBoiicTBa U rpaduK IIepEYnCIIEHHBIX CBONCTB. PemaTs mpocreiimue norapudMudeckue ypaBHeHuUs, JorapupMuieckue
_Horapn(bMquCKHe ypaBHeHI/IH 3 HEPABCHCTBA U UX CUCTEMBEIL. Pemate HOFaqu)MquCKHe YpaBHCHHUA pa3JIMIHBIMUA METOJaMU.
JlorapudMuTeCcKue HepaBEHCTBA 4 PacnoznaBats rpaduky u CTPOUTD rpaduk norapuGMUIecKoi GyHKINN, HCIIONB3YS
rpadonocTponTeNy, H3y4aTh CBOMCTBa (WYHKIMH 10 rpadukam, (OpMyITHPOBATH THIOTESHI O
Ypoxk 06001IeHHS 1 } 5 KOIUCCTEE
cucTeMaTisainyt sSHaHHH1 KOpHEH ypaBHEHUH, COep KaLIMX JIOrapuPpMUUIECKyI0 (PYHKIIHIO, ¥ IPOBEPSTH UX. BRIMOMHATH
peoOpa3zoBaHus Tpaduka JorapuMudeckoil (yHKINN: TTapaJUIeIbHBIN ITepEHOC, PACTIKEHIE
Komrposnbhas pabora Ne 4 1 (cxkaTue) BIOIh OCH OpIUHAT (TOCTpOeHHE TPpa)uKOB ¢ MOAYIISIMA, TTOCTPOeHHE Tpadka 00paTHOM
(dhysakmum). [lpuMeHsaTs cBolcTBa MorapudMuydeckoi GYHKIUY IPH PEIICHNN PUKIAIHBIX 33129 U
3a]1a4 IOBBILICHHOMN CJIOKHOCTU
Tpuronomerpuyeckue GopmyJibl 27 [lepeBoauTh rpagycHyto Mepy B paJuaHHyI0 1 00paTHO. HaxoanThs Ha OKPY)KHOCTH MOJIOKEHUE
PajuaHHas Mepa yria 1 TOYKH, COOTBETCTBYIOIIEH TaHHOMY JlefcTBUTENbHOMY Yncity. HaxonuTs 3Haku 3HaYeHU# cuHyca,
TT0BOpOT TOUKH BOKDYT Hadana , KOCHHYCa, TAHT€HCa YNCIIa. BBISBISATH 3aBUCHMOCTH MEXKy CHHYCOM, KOCHHYCOM, TAHT'€HCOM
OJHOT'O U TOro e yrina. [[puMeHsTh 1aHHbIe 3aBUCIMOCTH TSI JOKA3aTeIbCTBA TOXKIECTBA, B

KOOpAUHAT
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Ornpenenenue cuHyca, KOCUHYyca

YaCTHOCTH Ha OHpC}IeﬂéHHLIX MHOXECCTBax. HpI/IMCHHTB Inpu HpCO6pa3OBaHI/I$IX 1 BBIYUCJICHHUAX

Y TAHTEHCa yIiia 2 (hOpMYITBI CBSI3U TPUTOHOMETPUYECKUX (DYHKINH YTIIOB a U —a, GOPMYJIIbI CIIOKEHNUsI, POPMYITBI

3HaKM CHHYCa, KOCHHYCA 1 1 JBOMHBIX U TIOJIOBHHHBIX YTJIOB, (DOPMYIBI IPUBEACHUS, (OPMYIIBI CYMMBI H Pa3HOCTH CHHYCOB,

rAHTEHCA CYMMBI U Pa3HOCTH KOCUHYCOB, IIPOM3BEIEHUS CHHYCOB U KOCUHYCOB. J[OKa3bIBaTh TOXKIECTBA,
MPUMEHSS PA3IMYHbIC METOJIbI, UCTIOIB3Ys BCEC U3yUCHHBIC ()OPMYITHI.

3aBHCHMOCTb MEXKY CHHYCOM, [IpumMeHsTH BCe M3yYeHHBIE CBOMCTBA M POPMYJIBI IPH PEHICHUH MPHUKIIAJIHBIX 33724 1 3a]1a4

KOCHHYCOM Y TAHT€HCOM OJIHOTO 2 IOBBLIIIEHHOMN CIOKHOCTIL

Y TOTO JK€ yrijia

TpUroHOMETPUYECKHE TOKIECTBA 3

CuHyc, KOCHHYC U TaHTEHC 1

YIJIOB 0L M —(OL

DOopMYITBI CITOKESHHS 3

CHHvyc, KOCUHYC U TaHI'€HC 5

JIBOWHOIO yria

CuHyc, KOCUHYC U TaHT€HC 2

IIOJIOBUHHOIO yIja

DopMyITbl TPUBEICHUS 2

CyMMa u pa3HOCTh CHHYCOB 3

CyMMa ¥ pa3HOCTh KOCHHYCOB

Ypok 06001IeHHS 1 2

CUCTEeMaTU3alMH 3HAHUN

Kontposnbhas padota No 5 1

Tpuronomerpuveckue 18 YMeTb HaXOANUTh APKCUHYC, APKKOCHHYC, aPKTAHTEHC ICHCTBUTEIBHOTO YUCTIA.

ypaBHEHHs [TpumensTH CBOWCTBA apKCHHYCa, aPKKOCHHYCA, apKTaHIeHca Jucia. [IpuMensaTs GopMyItbl 11

YpaBHEHHE COS X = « 3 HAaXOXKJICHUS KOpHvef/'I ypaBHEHHH €OS X = @, SiN X = 0, tg X = a. YMeTh peliaTh TPUrOHOMETPUIECKHUE

VpasHenne sin x = a 3 YpaBHEHHS: IMHEHHbIE OTHOCUTEIFHO CHHYCA, KOCHHYCa, TAHTeHCa yriia (4nciia), CBOSIIHECS K
KBaJ[PaTHBIM U IPYTHM aJIre0pandeckuM ypaBHEHHSIM I10CIIE€ 3aMEHBI HEM3BECTHOTO, CBOJSIIIHECS K

YpapHenue tg X = o 2 MIPOCTEHIIINM TPUTOHOMETPUIECKIM YPaBHEHUSM

PenreHne TpUrOHOMETPUIECKUX 5 MoCJIe pa3ioKeHHsI Ha MHOXUTEH. Permats omHOopoqHbIe (TIepBOW U BTOPO CTEIIEHH )

YpPaBHEHUI YpaBHEHHUSI OTHOCUTENBEHO CHHYCA U KOCHHYCA, a TaKKe CBOSAIINECS K OJHOPOJHBIM YPaBHEHHSM.

*TIpuMepbl PELIEHUS TPOCTENIINX 5 Hcronp30BaTh METO BCIIOMOTaTeIILHOTO yria. [IpuMeHsITh MeTo peIBapuTENbHOM OLIEHKH JIEBOH

TPUTOHOMCTPHYICCKUX HCPABCHCTB

Ypok 060011eHus u

Y TIpaBoil yacTeil ypaBHEHHS. Y METh IPUMEHATH HECKOJIBKO METOOB NP PELICHUU YPaBHEHHUS.
PemaTh HeCOXXHBIE CHCTEMBI TPUTOHOMETPUYECKUX YpaBHEHHH. Pemars TpuronoMmerpuieckue
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CHUCTEMATU3AallUU 3HAHUN

HEPABEHCTBA C IIOMOIIBI0 EAMHUYHON OKPYKHOCTHU. [IpMMEHATh BCe N3y4EHHBIE CBOUCTBA U
CIOCOOBI pelIeHUs] TPUTOHOMETPUYECKUX YPAaBHEHUH 1 HEPABEHCTB NIPU PEIICHUH PUKIIaJHBIX

o o
KontponeHas pabora Ne 6 1 3a/1a4 ¥ 3324 NOBBIIICHHON CII0HOCTH
HTorosoe noBropenue 24
Bcero 136
I'eomerpust HexoTopsblie cBegeHus u3 12 dopMynTHpOBaTh U JOKA3bIBATh TEOPEMBI 00 YIIIe MEX/y KacaTelbHOM U XOpJI0H, 00 OTpe3Kax
IUIAHUMETPHH MIPECEKAOIIUXCS X0/, O KBaJpaTe KacaTeIbHON; BHIBOAUTH (DOPMYJIbI JIIsl BBIYUCIICHUS YIIIOB
er.H)I " OTpe3KI/I, CBSI3aHHBIE C MCKAY ABYMA NIEPECCKAIOMMNMUCA XOpAaMu, MEXKIY I[ByMcheKyIHI/IMI/I, IMPOBCACHHBIMHA U3 OJHOU
Opr)KHOCTBIO 4 TOYKH, q)OpMyJ'II/IpOBaTB " TOKa3bIBATh YTBEPKIACHHUA O CBOMCTBAX M IPU3HAKaxX BIIMCAHHOTO U
OIMMCAaHHOI'0 YCTHIPEXYT'OJIbHUKOB; PEHIATH 3aa4U C UCITIOJIb30BAHNEM U3YUCHHBIX TCOPEM U
PemreHne TpeyroJbHUKOB. 4
bopmyi. BeiBogut (hopmyIibl, BRIpaKaromye Menany u OUCCEKTPUCY TPEYTOIbHUKA YEPEe3 €ro
Teopembr Menenas i Yepbl 2 CTOPOHBI, a TAKXKe pa3indHbie (OPMYJIbI IIONMIAIH TPEYTOIbHUKA; GOPMYITHPOBATH U TOKA3bIBATH
YTBEPKIECHUS 00 OKPYKHOCTH U MPSMOI Diijiepa; pemaTh 3a/1a4uu, HCIOIb3YsI BEIBEICHHEBIE
opMynbl. POopMyIUPOBATH U JIOKA3BIBATh TeopeMbl MeHenast 1 UeBBI M HCIOIB30BaTh UX IIPU
Dumaric, TurepooIIa u mapadosia 2 bopmy, PMYITHD A p P
petieHuu 3a7a4. DopMyaIUpoBaTh ONMPEACIICHUS ILIUIICA, THIEPOOIIBI U Tapadoibl, BHIBOIUTH X
KaHOHHWYECKHE YPABHEHHUSI U H300payKaTh 3TH KPHBBIC HA PUCYHKE.
BeeneHue B cTepeoMeTPHIO 3 IMepeuncisith OCHOBHBIE QUTYPHI B IIPOCTPAHCTBE (TOUKA, MPSMas, INIOCKOCTH), (HOPMYITHPOBATH
TIpeaMeT cTepeoMeTpHHN. . TPH aKCHOMBI o% HX B3AHMHOM PACIONOKEHHH H HILTIOCTPHPOBATH STH aKCHOMBI IPHMEPaMH 13
AKCHOMBI CTEPEOMETPHIL. OKpY’KaroIiei 06CTaHOBKH. (DOPMYHI/IupOBaTL M JIOKa3bIBATh TEOPEMY O MIOCKOCTH, MPOXOJIAIICH
H ) depes MPsIMYIO U He JISKAIIY0 Ha Hell TOUKY, M TEOPEMY O IIOCKOCTH, POXO/ISIICH Yepe3 IBe
€KOTOPBIE CIEJICTBUS U3 AKCUOM. TIepECEKAIOMIECs IIPSMBIE
IMapa/ieIbHOCTh NPAMBIX H 16 DopMyIHpOBaTh OIpe/IEeIIeHIE MapalIeNbHbIX MPSIMBIX B IPOCTPAHCTBE, (HOPMYIUPOBATH U
ILIOCKOCTel JI0Ka3bIBATh TEOPEMBI O TTAPAUIEIBHBIX TIPSIMBIX; O0BSCHATH, KAKHE BO3MOXKHBI CIIy4ad B3aHMHOTO
TTapaiIensHOCTh IPSMBIX, IPSIMOiL PACIONIOKEHHST PAMOIH H ITIOCKOCTH B TPOCTPAHCTBE, 1 MPHBOHTE HILTIOCTPUPYIONIHE MPHMEpEI
U ILIOCKOCTIL 4 U3 OKpYXKalomIeil 00CTaHOBKH; (hOPMYITHPOBATH ONpPEICICHUE TapalIeIbHBIX TPSIMON U IIOCKOCTH,
B (bOpMyYITHPOBATH U JIOKA3bIBATH YTBEPXKICHUS O APALIEIbHOCTH MPSMO# U IIOCKOCTH (CBOMCTBA U
3aUMHOC PACIOJIOKCHHUE MPAMBIX NPHU3HAK); PElIaTh 3a/1a9H Ha BBIYHCIICHHIE U JOKa3aTeIbCTBO, CBSI3aHHBIE CO B3aUMHBIM
B [IPOCTPAHCTBE. YTOJI MEKIY 3 PACIIOIOKEHHEM MPAMBIX U IIOCKOCTEH. OOBICHATH, KAKHE BO3MOKHBI CITy4ad B3aHMHOTO
IPpAMBIMHA. ACIIOJIOXKEHHS IBYX HPSIMBIX B IPOCTPAHCTBE, U PUBOAUTH HILTFOCTPH LI1E IPUMEDPBL;
yX poctp p phI;
KonTpomnsHas pabora Nol 1 (bopMyIHpOBaTh OMpeneIeHHE CKPEIIUBAIOIINXCS MPSIMbIX, (POPMYIHPOBATH U TOKA3bIBATH
TMapasuIenbHOCTD IIOCKOCTEH 2 TEOPEMY, BEIPAKAIOIIYIO MPH3HAK CKPEIHMBAIONIXCS MPAMBIX, H TEOPEMY O IIOCKOCTH, -
IPOXOJISILIIEH Yepe3 OJIHY M3 CKPEIIMBAONMINXCS MPSAMBIX H apasuIebHOM Oif TIPSIMOI;
Tetpasap u napasienenumnes 4 POXOIAIIL pe3 OAtHLy betll H p p ADYrOM TIp ’
< —— 1 OOBSICHSTH, KAKWE JIBA JTy4a HA3bIBAOTCS COHATIPABICHHBIMHU, (OPMYIIHPOBATD M JIOKA3bIBAThH
OHTpOJIbHAs paboTa Ne
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TeopeMy 00 yriax ¢ COHANpPaBICHHBIMU CTOPOHAMH; OOBSCHSITD, YTO HA3BIBAETCS YTIIOM MEXKIY
nepeceKaroUMMHUCS MPSMBIMU U YTIIOM MEXKIY CKPEIIUBAIOIIMMUCS MPSMBIMH; peIIaTh 3a/1aud Ha
BBIUMCJIEHUE U JI0KAa3aTeIbCTBO, CBA3aHHBIE CO B3aMMHBIM PaCIIONIOKEHUEM JIBYX MPSIMBIX U YTIOM
Mexay HUMU. DopMyTUpoBaTh onpeeieHne MapajuIeIbHBIX IOCKOCTEH, (OPMYIHpPOBAThH U
JIOKa3bIBAaTh YTBEP)KACHUS O MPU3HAKE U CBOMCTBAX MapaJuIeNbHBIX IIOCKOCTEH, UCIIONB30BATh 3TH

3auet Nel 1 YTBEPKACHUS MpH perieHun 3a1a4. OObICHATH, Kakas purypa Ha3bpIBaeTCcs TETPAdIPOM U Kakast
napaJieseruneIoM, TIOKa3bIBaTh Ha YePTEKAX U MOJICIISIX MX 3JIEMEHTBI, U300paxkaTh 3TH (UTYDEI
Ha PUCYHKAaX, WILTIOCTPUPOBATH C UX TIOMOIIBIO Pa3IMYHbIE CITy4au B3AaUMHOTO PACIIONIOKEHUS
IPSAMBIX U IUIOCKOCTEN B IPOCTpaHcTBE. DOPMYJIMPOBATh U I0KA3bIBATH YTBEPKIACHUS O CBOMCTBAX
napaenenunena. OObSCHITH, YTO Ha3bIBAETCS CEUEHUEM TeTpad/pa (MapajuieNenuiesa), pemaTh
3aJla4d Ha TIOCTPOEHHE CEYSHUH TeTpadipa U MapajulelienuIie/ia Ha YepTexe.
IepneHAUKYJIAPHOCTH NPAMBIX U 17 DopMyIHUpOBaTh ONPEEIEHUE TTEPIIEHIUKYIISIPHBIX MPSIMBIX B TPOCTPAHCTBE; (bople['ynnpOB%TL 51
IJIOCKOCTEeH JIOKa3bIBATh JIEMMY O IIEPIIEHAUKYIIAPHOCTH IBYX MapaJUIEIbHBIX IIPAMBIX K TPETHEU IIPSIMOU;
TlepreHAuKyIAPHOCTD IPSIMOH 1 (hopMyIupoBaTh ONpesereHne MPsIMOii, HepHeUHJII/IKyJI;IpHOI‘/'I K INTOCKOCTH, ¥ IIPUBOJUTH
ITOCKOCTH 5 WITIOCTPHUPYIOIINE IIPUMEPHI M3 OKPYKaIOIIeiH 00CTaHOBKH; OPMYIHPOBATE U JJOKA3hIBAThH
TEOPEMEI (TIPSIMYIO U 0OPATHYIO) O CBSI3H MEXKIY MTapajlIeIbBHOCTHIO MPSMBIX W UX
Ieprenaukynsp u Hf‘KHOHHHe' MepIEeHANKYISIPHOCTBIO K IJIOCKOCTH, TEOPEMY, BBIPAKAIOIIYIO MPHU3HAK MEPIIEH ANKYISIPHOCTH
Yrom Mexy IpsiMoit 1 6 IPSIMOM U IIJIOCKOCTH, W TEOPEMY O CYIIIECTBOBAHHMHU M €INHCTBEHHOCTH TIPSIMO#, IIPOXOIS I
NJIOCKOCTBIO yepes JJAHHYIO TOYKY U MEPIEHIUKYIAPHON K JaHHOM MJIOCKOCTH; pelllaTh 3a/laui Ha BHIYUCIIEHUE U
JIByrpaHHBIN YTOJI. 4 JIOKa3aTeNbCTBO, CBS3aHHBIE C TIEPIICHIUKYISIPHOCTHIO IPSIMOM ¥ IIJIOCKOCTH.
HepHeHI[I/IKy.]'IHpHOCTB ILUIOCKOCTEU O6”b${CH${TB, YTO TAaKO€ MEPINEHANKYJISAP U HAKIIOHHAA K IIJIOCKOCTHU, YTO HAa3bIBACTCA HpO@KHHeﬁ
KonTtponsHas pabota Ne3 1 HaKIIOHHOH; MTO HA3BIBACTCA PACCTOAHMEM: OT TOYKH JIO MIOCKOCTH, MK MapailIeNbHEIMK
IJIOCKOCTSIMHA, MEXKY MapaJUIeTbHBIMHU MPSIMON U TUIOCKOCTHIO, MEKIY CKPEIUBAIOLIIMIICS
MIPSMBIMU; (DOPMYITHPOBATH U JOKA3BIBATH TEOPEMY O TPEX MEPIEHANKYISIPAX U MPUMEHATH €€ Tpr
pelIeHnn 3a/1a4; OOBACHATH, YTO TAKOE OPTOTOHATIBHAS MPOEKITHS TOYKH ((pUTYpHI) HA MIIOCKOCTh, U
JIOKa3bIBaTh, YTO MPOCKLIHEN MPSAMOM Ha IIIOCKOCTh, HE MEPIEHAUKYIISIPHYIO K 3TOU MPSMOH,
SIBJISIETCSI TIPSIMast; OOBSICHATD, YTO HA3bIBAETCS YTIIOM MEXKIY MPSIMOH ¥ IIIOCKOCTBIO U KAKIM
CBOIWCTBOM OH 00JagaeT; OOBSICHITH, YTO TAKOE IIEHTpaIbHAS TPOESKIHsI TOUKH ((HUTYpHI) HA
Bauer No 2 1 MI0CKOCTh. OOBACHATH Kakasi pUTypa Ha3bIBAETCS JBYTPAHHBIM YTIIOM M KaK OH U3MEpPSIETCS;

JOKa3bIBaTh, YTO BCE JIMHEIHHBIE YIIIbl JBYTPAHHOTO yTIiia PaBHBI APYT APYTY; OOBACHSTH, YTO TAKOE
YroJl MEeXIy NePECEKaIOUMMHUCS INIOCKOCTSIMU U B KaKUX Ipeenax OH U3MEHSeTCS;
($hopMynupoBaTh onpenereHre B3aUMHO MepIeHIUKYISIPHBIX IIJIOCKOCTEH, (OpMYyIHUpPOBAThH U
JIOKa3bIBaTh TEOPEMY O IPU3HAKE MEPIEHINKYISIPHOCTH JBYX IJIOCKOCTEN; OOBSICHATH, KAKOH
napaJiesenune Ha3pIBaeTcs MPsIMOYT OJIbHBIM, (JOPMYJIUPOBATh U IOKA3bIBATH YTBEPIKIEHUS O €ro
CBOMCTBax; OOBSCHSITH , Kakas (pUrypa Ha3blBaeTcs MHOTOTPAHHBIM ( B YACTHOCTH, TPEXTPAHHBIM)
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YIJIOM U KaK Ha3bIBAKOTCS €T0 3JIEMEHTBI, KAKOM MHOTOI'PAHHBIN yroJI Ha3bIBAECTCS BBIITYKJIbIM;
(hopMynupoOBaTh U I0Ka3bIBATH YTBEPKACHHE O TOM, YTO KaXK/BIH MJIOCKHH YToJl TPEXTPaHHOTO
yIila MEHBUIE IBYX IPYIUX IUIOCKUX YIJIOB, U TEOPEMY O CYMME IIJIOCKHX YIJIOB BBIIIYKJIOTO
MHOTOTPaHHOTO YIUIa; pelIaTh 3a1a4 Ha BBIYMCIEHUE U JOKA3aTEIbCTBO C UCIIOIb30BAHUEM TEOPEM
0 NEPIEHANKYJIIPHOCTH NPSMBIX U IIJIOCKOCTEH, a TAKXKE 3a1a4l Ha IIOCTPOECHUE CEYEHUU
IIPSAMOYTOJIbHOT'O NapaJjulelenuIlea Ha yepTexe. MCronb30BaTh KOMIIBIOTEPHBIE IIPOrPAMMBI IIPU
U3Y4EHUH BOIPOCOB, CBS3aHHBIX CO B3aUMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE.

MHOrorpaHHMKH

[Tonatne MHOrOrpannuka. Ilpusma.

[Inpamua.

HpaBI/IJ'II)HI)Ie MHOI'OIrpaHHUKH.

KonTposbHas pabota Ne4

o b w

OOBsICHATH, Kakast (PUTYypa Ha3bIBACTCSI MHOTOIPAHHUKOM U KaK Ha3bIBAIOTCS €0 DJIEMEHTHI, KaKOH
MHOT'OTPaHHUK Ha3bIBAETCS BBITYKJIBIM, IPUBOIUTE PUMEPBI MHOTOIPAHHUKOB; OOBSICHSTD, YTO
TaKoe TeOMEeTPHUYECcKOoe TeN0; POPMYIHPOBATH U JIOKA3bIBaTh TEOPEMY Diiepa sl BBITYKIIbIX
MHOTOTPaHHUKOB; OOBSICHATh KAaKOH MHOI'OIPaHHUK Ha3bIBAETCSl TIPU3MON U KaK Ha3bIBAIOTCS €€
3JIEMEHTHI; KaKas Mpru3Ma Ha3bIBaeTCs MPSAMON, HAKIIOHHOH, MPaBMUIIBHOM, H300pakaTh MPHU3MBI Ha
pHUCYHKE; OOBSICHATD, YTO Ha3bIBAETCS TJIOMIAIBIO MTOTHON (OOKOBOH) MTOBEPXHOCTH MPU3MBI U

3auet Ne 3

JIOKa3bIBaTh TEOPEMY O ILIOIIAIX OOKOBOM IOBEPXHOCTHU MPSIMOM MPU3MbI; BBIBOAUTH (HOPMYITY
TUTIOMIA M OPTOTOHAIBHOW MPOEKIIUNH MHOTOYTOJIbHIKA U JOKA3bIBATh IPOCTPAHCTBEHHYIO TEOPEMY
[Mudaropa; pemarp 3aa4u Ha BRIYHCICHHUE U JIOKA3aTELCTBO, CBA3aHHBIC ¢ MTPU3MONH. OOBSICHATS,
KaKoi MHOTOTpaHHUK Ha3bIBA€TCS MHUPAMUION M KaK HAa3bIBAIOTCS €€ DIIEMEHTHI, YTO Ha3bIBAETCS
TJIOMIAABIO TIOJTHOM (OOKOBOMW) TOBEPXHOCTH IMUPAMUIBI; OOBICHATH, KaKas TApaMIIa Ha3bIBaCTCS
MIPaBUJIbHOM, JOKA3bIBaTh YTBEPKIACHUE O CBOMCTBAX e€ OOKOBBIX pEOep 1 OOKOBBIX I'paHEh U
TEOpEMY O IO OOKOBOIM MOBEPXHOCTH MPABMIIEHON MTUPAMUIBL;, OOBSICHATD, KAKOH
MHOTOTPaHHHK HA3bIBACTCS YCEUEHHON MUPAMHUION U KaK Ha3bIBAIOTCS €€ DIIEMEHTHI, I0Ka3bIBATh
TEOpEeMY O IO OOKOBOIM OBEPXHOCTH MPABIILHON YCEUEHHON MUPaMUIbL, pemiaTh 3aau Ha
BEIYMCIICHUE U JI0OKAa3aTeIbCTBO, CBA3aHHBIE C TMPaMUIAMH, a TAKXKE 3a7a9d Ha TOCTPOCHIE
cedeHul nmpamMua Ha yeprexe. OObACHATh, KaKUe TOYKH HA3BIBAIOTCS CHMMETPUIHBIMA
OTHOCHTEIHHO TOYKH (TIPSMOH, TTIOCKOCTH ), YTO TaKOe MEHTP (OCh, TIOCKOCTh) CHUMMETPUHU
(hurypsl, MPUBOIUTH PUMEPHI (HUTYP, 00TANAIONINX HIEMEHTAMHA CUMMETPHH, a TAKXKE IPUMEPHI
CUMMETPHH B apXUTEKTYypE, TEXHUKE, IPUPOJIE; OOBICHATH, KAKOH MHOTOTPaHHUK HA3BIBAETCS
MIPaBWIIBHBIM, JOKa3bIBaTh, YTO HE CYMIECTBYET MPABUIHLHOIO MHOTOTPAaHHUKA, TPAHAMH KOTOPOTO
SIBJISTFOTCSI TIPABIIIBHBIC N-YTOJIBHUKHU TPH 7 > 6; 00BSICHATH, KaKHe CYIIECTBYIOT BUBI IPABUIBHBIX
MHOT'OTPaHHUKOB M KaKUMH 3JIeMEHTaMH CHMMETPUU OHU 00siafatoT. Mcrnonb30BaTh
KOMITHIOTEPHBIE TTPOTPaMMBbI TP U3YYEHHH TeMbl « MHOT OrpaHHHUKH.

3ak/Il0unTeIbHOE MIOBTOPEHHE
Kypca reomerpun 10 kiacca

Bcero

68
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Hroro

204 gaca
11 kaacc
Auredpa Tpuronomerpuyeckue pyHKUuH 20 ITo rpadukam pyHKIIHH OMUCHIBATH UX CBOWCTBA (MOHOTOHHOCTh, OIPaHUYCHHOCTh, YETHOCTD,
HEYETHOCTH, MEPUOJUYHOCTS). [[puBOIUTE IpUMEPHI PYHKIHIA (3a1aHHBIX C I10-
O6acTb ONpe/IeNeHus 1 MoMIbo (OPMYITBI UK rpaduKa), 001aIaroInuX 3a71aHHBIMU CBOHCTBAMH (nammpumep,
MHOKECTRO 3HAUCHHMI 3 OIPaHUYEHHOCTH). Pa3bsICHATH CMBICH MEPEUNCICHHBIX CBOMCTB. M300pakaTh rpa)KH CIIOKHBIX
TPHFOHOMETPHUECKUX BYHKIHH (GyHKIUH ¢ ToMOIIIBI0 TpadoNOCTPOUTENEH, ONMCHIBATL UX CBOWCTBA. Pemarh mpocreiimme
P_ P — YHKIL TPUTOHOMETPHUYECKHE HEPABEHCTBA, CTIONB3Ysl rpaduk QyHKIMH. Pacrio3HaBaTh rpaduku
YETHOCTh, HEYETHOCTS, TPUIOHOMETPUYECKHUX (YHKIUH, rpaduKu 0OPAaTHBIX TPUTOHOMETPUYECKHX QYHKIMHA. [[pUMEHATE
NEPpUOANIHOCTD 3 U JIOKa3bIBaTh CBOWCTBA 00PaTHBIX TPUTOHOMETpUUeCKUX QyHKIMA. CTpouTh rpaduku
TPUTOHOMETPUUYECKUX 3JIEMEHTapHBIX (PYHKIHHA, HCTIONB3Ys rpadorocTponTes , U3y4aTh CBONCTBA dJIEeMEHTAPHBIX
byHKIINN (byHKIMH 10 UX rpadukam, GOpMYITUPOBATH TUTIOTE3BI O KOJHYECTBE KOPHEH YpaBHEHHI,
CBOICTBO (DYHKIIMH Yy = COS X U 3 COJIepIKaIINX dJIeMEeHTapHbIe QYHKIMH, U IPOBEPSTH UX. BBIMOMHITE ipeodpazoBanus rpad MKOB
e€ rpadux 3JeMEHTapHBIX (YHKIHIA: TapaJuIeNbHBIN IIEPeHOC, pacTsbKeHue (CkaTre) BIOIb OCH OpPANHAT.
CroficTBO GyHKIHME y = sin X B [TpumeHsTH ApyTHE dIIeMeHTapHbIe CIIOCOOBI TOCTPOECHUS rPparuKOB. YMETh IPUMEHATH PA3IHMYHbIC
. b YHKIMH Y 3 METOJBI JOKA3aTENbCTB HCTUHHOCTH.
e€ rpadux
CBOMCTBO pyHKIMH y=tg X U 2
e€ rpadux
*OO0paTHBIC TPUTOHOMETPHUIECKHE 3
byHKIIUN
Ypok 06001IeHHS 1 5
CUCTEMaTH3alu1 3HAHUU
Kontponbhas padora Ne 1 1
Marematuuec |[IpouzBognasi 20 IIpuBoauThs NpUMEPHI MOHOTOHHOM YUCIOBOM MOCIEA0BATEILHOCTH, UMEIOLIEH Tpeaen. Beraucusiars
Kuil aHAIM3 || e€ reoMeTpHYecKHii CMBICT MIpENEIbl MOCIEN0BATENBHOCTEN. BEIICHATS, ABIAETCS M MOCIEA0BATENBHOCTD CXOASIIEHCS.
Tpou3Bonas 3 [IpuBonuTh npuMeps! QYHKUNH, ABISIOMIMXCS HENPEPHIBHBIMU, UMEIOIINX BEPTUKAIBHYIO,
TTpOM3BO/HAs CTEMEHHOM (yHKIIH 3 TOPU30HTAIBHYIO aCUMITOTY. 3alIUCBIBATh YPABHEHNE KaXIOW U3 3TUX aCUMITOT. Y METB IO
p A YHKI rpaduKy GYHKIUH ONPeesiTh IPOMEKYTKU HEMPEPHIBHOCTH M TOUKH Pa3phiBa, €CIIN TaKHUE
lpasuna udpepeHurpoBaHms 3 UMEIOTCS. YMETh JJOKa3bIBaTh HEMPEPHIBHOCTH (PYHKIINY.
[Tpou3BoIHBIE HEKOTOPBIX 4 Haxonuts yriosoii ko duimeHT kacaTelnbHON K rpaduKy QyHKIUH B 3a1aHHON Touke. HaxonuTs
3JIEMEHTAPHBIX (DYHKIUI MTHOBEHHYIO CKOPOCTb JBMKEHHS MaTepUaIbHONW TOUKH. AHAJIM3UPOBATh MOBEAEHNE (DYHKUNN Ha
TeoMeTpuueckuil cMbICI 4 Pa3IMYHBIX Y4acTKaxX 00JIaCTH OIpeAeeHus], CPABHUBATH CKOPOCTH Bo3pacTaHus (YObIBaHMS)
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IIPOU3BOTHON

Ypok 00001IeH s 1

¢ynkunii. Haxoauts mpon3BoAHbIE dlieMEeHTapHBIX QyHKIMHA. HaXomuTh Mpor3BOAHBIE CYMMBI,
MPOM3BEJCHHUS M YACTHOTO JIBYX (PYHKIMIA, TPOU3BOIHYIO clokHON QyHKmu y = f (kx + b).
OOBSCHATH ¥ WIUTIOCTPUPOBATH MTOHSATHE MIPE/Iea MOCIe0BaTeIbHOCTH. [IpHBOANTE IPHMEPHI

CUCTEMAaTH3alluy 3HAHUH 2
IIOCJIE0BATENBHOCTEN, MMEIOIIUX IIPEEN U He uMeroIux npeznena. [lons3oBaTscs Teopemoit o
npeziene MOHOTOHHON OrpaHHMYeHHON MOCIIEIOBATENbHOCTH. BEIBOAUTE (hOPMYITBI AITMHBI
OKPYXXHOCTH U 1iomaay kpyra. OOBsCHATh M WILTFOCTPUPOBATH MOHATHE TIpesiena GyHKIUH B
touke. [IpuBoanTL IpUMEpPHI (GYHKIIMH, HE UMEIOIINX MPEIeia B HEKOTOPO# Touke., BranucisaTh
npezenbl QyHKIHA. AHATH3UPOBATH MoBeieHNe QYHKIUN Ha Pa3IMYHBIX y4acTKax o0NacTH
ompenenenus. Haxoauts acuMnToThl. Beruncinsats npupamenue GyHknun B Touke. COCTaBIsATh U

KontpossHas paGora Ne 2 1 HCCIIEZIOBAaTh Pa3HOCTHOE OTHOIIeHHEe. HaxoauTs mpeen pa3HOCTHOT'O OTHOIIEHHS. BeraucnsaTe
3HAaYeHUE MPOU3BOJAHON (DYHKIIMU B TOUKE (IO OMPEIETICHHUIO).
Haxomutsb yrioBoi ko3(hGUIMEHT KacaTelbHOM K rpaduKy QYHKIMH B TOUKE C 3aJ]aHHON
abcIuccoil. 3anvchiBaTh YpaBHEHHE KacaTellbHON K rpaduKy QyHKIINY, 3aJJAHHOW B TOYKE.
HaxomuTh Mpon3BoHYO CI10XKHOM QyHKIMU, 00paTHON GyHKIMH. [IpUMEHSTh MOHSTHE
MTPOM3BOIHOM MPH PEIIEHUH 3a7a4.

IIpumeHeHne NMPOU3BOAHOI 18 HaxoanTb BTOpYyI0 IPON3BOIHYIO U YCKOPEHHE IPOIIECCa, OMHCHIBAEMOT0 C TOMOIIBIO (hOPMYIIBI.

K HCCJIe0BaHuI0 GpyHKIuii HaxoanTh mpoMeXyTKH Bo3pacTaHHs M yObIBaHUS (QyHKIMH. JJoKa3pIBaTh, YTO 3aJaHHAs (QYHKINSA

BospacTanue 1 yoHBaHNe bYHKIHA 2 Bo3pacTraer (yObIBaeT) Ha yKa3aHHOM IPOMeXyTke. HaxoauTe TOUKH MUHMMYyMa U MaKCUMyMa
¢ynkmun. HaxoanTs Hanbosnbinee 1 HAaUMEHbIIIee 3HAYCHHS

OKCTpeMyMbl PYHKIIAH 3 ¢byHkuuu Ha otpe3ke. HaxonmuTh Hanbomnbllee 1 HauMeHbllee 3HaYeHHsT (QYHKITUH.

[IpumeneHnne npou3BOIHOM K 4 HccnenoBats GyHKINIO C TOMOIIBIO TPOU3BOJHON M CTPOUTH €€ Tpaduk. [[puMeHsTH

MTOCTPOCHHIO TPaPUKOB (PYHKIIAH IIPOM3BOJHYIO P PELIEHUHU TEKCTOBBIX, F€OMETPUUIECKUX, (PU3NUECKUX U JPYTHX 3a7ad.

Haubonbiiee n HaumeHblee 3

3HaueHUs! GYHKIUU

* BeimykiocTh rpaduka GyHKINH, 3

TOYKH Teperndoa

Ypok 060011eHus u 9

CUCTEMaTH3allu1 3HAHUU

KontponbHas padora No 3 1

HuTerpan 17 Berancnsats npubmnkEHHOE 3HaUSHHE TUIOMAAN KPUBOIMHEHHON Tpanennn. Haxonuts

TlepBooGpasHast 2 niepBooOpasubie GpyHkuuii: y= x°, rie peR, y=sinX, y=cosX, y=tgx.

TIpaBuia HAXOKICHUS Haxomuth nepBoodpasubie pynknuii: f(x) + g (x), kf (x) u f(kx + b). Beraucnsats miomiamm

2 KPUBOIMHEWHON Tparenuu ¢ moMombs Gopmynsl HeroToHa—JleriOHMIA.
11epBOOOpPa3HBIX
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[lnomane KpUBOIMHEHHOM

Haxomuts npubnmkEéHHbIC 3HAYCHUS! HHTETPAJIOB. BRIUUCIATE MIOMma b KPHBOIMHEHHON Tpanenuu

Tpalnenuy U HHTErpall 3 C IMOMOIIbIO UHTETpajia
Brruucnenue unrerpaaon 2
Beruucnenue momanei ¢ 3
TIOMOIIBbIO MHTErPAJIOB
[IpuMeHneHnne npon3BOIHON U
MHTErpaia K pereHuo 2
MPAKTUYECKUX 33124
Ypoxk 060061IeHHs 1 5
CACTEMATU3AlNN 3HAHUUN
KonTtposnsHas pabota Ne 4
KOMGI/IHaTopH KOMﬁI/IHaTopI/IKa 13 IIpumeHsTh NpU peNIeHUN 3a7a4 METOJ] MATEMATHYECKON MHIYKUMH. [IpuMEHsTh paBuiIo
Ka. TIpaBHIIO IPON3BE/ICHNS 2 MIPOM3BE/ICHUS TIPU BBIBOJIE (DOPMYJIBI YKCIIa MEPECTaHOBOK. CoznaBath MaTeMaTHIeCKHE MOJIEIH
IeMEHTEI TepecTarosxn 5 AU1sl peIeHHUs KOMOWHATOPHBIX 3a]1a4 C MOMOIIBIO MOJCUETa YHCIIa Pa3MEIleHH I, TIEPECTAHOBOK U
Teopun FO— > coueTanuil. HaxomuTe 9ucio nmepecTaHoBOK ¢ MOBTOPEHHSAMH. }
BepOSITHOCTEiH ST —— 5 Pemate KOMOMHATOPHBIE 3aJa4YH, CBOSIIMECS K MOACUYETY YUCIA COUETAHUH C TOBTOPEHHUAMH.
CraTHCTHKA IIpumensts hopmyny 6maoma Heiotona.llpu Bo3BeneHnn OMHOMA B HATYPAIBHYIO CTEIICHD
bunom Herotona 2 HaXOIUTh OMHOMHUAJIbHBIE KO3()(QUIIMEHTHI IPU IOMOIIHY TpeyroipHuKa Ilackans.
Ypok 06001IeHHS 1 5
CUCTEMAaTH3allu1 3HAHUU
KontponbHas padora No 5 1
JJiIeMeHTbI TEOPHH BEPOSITHOCTEH 13 [IpuBonuTH IpUMeEPHI CITyyailHBIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUN. 3HATH ONpEeIeHue
Co6LITHS 1 CYMMBI U TIPOM3BEACHHS COOBITHI. 3HATH ONPEAEIEHHE BEPOSTHOCTH COOBITUS B KIIACCHYECKOM
T - noHnMaHuu. [IpuBOANTE MpUMeEpEl HECOBM ECTHBIX CO6L£TI/II/I.
2 HaxoanTh BepoSATHOCTH CyMMBI HECOBMECTHBIX COOBITHI. HaXxoanTh BEpOSATHOCTH CyMMBI
IIpoTuBoNONI03KHOE COObITHE MIPOM3BONIBHBIX COOBITHH. MIMeTh npencTaBnenre 00 yCIOBHON BEPOSTHOCTH
BepositHOCTb cOOBITHS 2 COOBITHIA. 3HATH CTPOTOE ONMpEE/ICHHE HE3ABUCUMOCTH JIBYX COOBITHIA. IMeTh Mpe/icTaBiIeHuE O
CnoxxeHue BeposSITHOCTEN 2 HE3aBHCHMOCTH COOBITHI U HAXOJHUTh BEPOATHOCTH COBMECTHOT'O HACTYIUICHHS TAKUX COOBITHI.
Hezasucumele COOBITHSL. 2 Beruucisars BCPOATHOCTD ITOJIYUYCHHUA KOHKPECTHOI'O
Y MHOXKEHHE BePOSTHOCTEH YHCIIa YCIIEXOB B HCIBITAaHUAX bepHymm
Craructuueckasi BEpOSITHOCTb 2
Ypok 06001eHus u 1
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CHUCTEMATU3AallUU 3HAHUN

KonTponsnas pabora Ne 6 1
CraTucruka 9 3HaTh MOHATHE CITYYailHOM BETUYUHBI, IPEJICTABIISAT paclpeesieHue 3HAUCHUN TUCKPETHOM
CiydaiiHble BeIUYNHBI 2 CJIy4aliHOW BEJIMYMHBI B BUIC qaCTOTHOﬁU Ta0JIUIIBI, MOIMIOHa 4acToT (OTHOCUTEIBHBIX YaCTOT). }
L{eHTpalbHbIE TeHICHITHH 2 [IpencraBnsTh pacrpeneieHue 3HaUeHU I HEMPEPLIBHOM CITyHalHOH BETUIMHEL B BI/C HaCTOTHOH
TaOJIMIIBI U TUCTOIPAMMBbI. 3HATh TOHATUE FEHEPAIBHON COBOKYITHOCTH M BHIOOPKH. [IprBOIMTH
Mepst pasbpoca 3 MIPUMEPBI PEIIPE3CHTATUBHBIX BRIOOPOK 3HAUCHMI CITy4YaiHOW BEJIMYMHBI, 3HATh OCHOBHBIC
Ypok 0600u1eHus 1 1 [IEHTPaIbHBIE TEHACHIIMN: MOy, MeMany, cpennee. HaxoauTh 1eHTpaIbHbIe TEHAECHIINH YIeOHBIX
CHCTEMATU3AIUU 3HAHUH BBIOOPOK. 3HATh, KaKasi U3 EHTPAIBHBIX TEHACHIINI HAWITYYIINM 00pa3oM XapaKTepu3yer
COBOKYITHOCTb.
Hwmerh npencTaBieHne 0 MATEMAaTHIECKOM OXKUIAHUU. BRIYUCIATE 3HAYCHHE MaTEMATHYECKOrO
KoHTposbHas pa6ora Ne 7 1 g)KI/IJIaHI/IS[ CIIy4ailHOW BEJIMUYUHBI C KOHeT-IHvBIM tm(inowi 3HAYEHUH. ‘

HATh OCHOBHBIE MEpPhI pa30poca 3HaYeHUH CIIy4aitHON BETUYHMHBIL: pa3Max, OTKJIOHEHUE OT
cpenHero u aucrepcuto. Haxoauts Mepbl pa3dpoca ciiydaliHON BEIMYMHBI C HEOOIBIIUM YHCIIOM
pa3IUYHBIX €€ 3HAYEHUI

HTorosoe noBropeHue 26
Bcero 136
I'eomerpust Hunaunap, KoHyc U map 16 OOBACHATE, UTO TAKOE IMUITHHIPUYCCKAs TOBEPXHOCTD, €€ 0Opa3yrolme U 0Ch, KaKOe TEI0
LumHap 3 Ha3bIBACTCA IMIMHPOM U KAK Ha3bIBAIOTCA €T SJIEMEHTBI, KaK MOMYUHTh LKA MyTeM
Konyc 4 BpalIeHNs IPSIMOYTOIFHUKA, I/I306pa)l(a:l“L UMJHHP H €TO CEHEHH MIIOCKOCTBIO, MPOXOMUIIEH Hepes
0Ch, ¥ TUTOCKOCTBIO, TIEPIIEHIANKYIISIPHON K OCH; OOBSICHATD, YTO IPHHUMAETCS 32 IUIOa b OOKOBOH
Coepa 7 ITOBEPXHOCTH IUJIMH/IPA, ¥ BBIBOAUTH (POPMYITHI ISl BEIYUCIEHUST OOKOBOI M ITOITHOM
KonTtponpHas padorta Ne 1 1 ITOBEPXHOCTEN IMWIMH/IPA; PelIaTh 33/1a4M HA BEIYUCIICHUE U JOKA3aTENbCTBO, CBA3aHHBIC C
nuHApoM. OOBSICHSITH, 9YTO TaKOE KOHWYECKas! IIOBEPXHOCTH, €€ 00pa3yIolIie, BEPIINHA U OCh,
KaKO€ TENO Ha3bIBAETCSI KOHYCOM M KaK Ha3bIBAIOTCS €r0 AIEMEHTHI, KaK MOMyYHTh KOHYC TyTEM
BpalIeHUs IPSIMOYTOIBHOTO TPEYTOIBHHUKA, N300pakaTh KOHYC H €r0 CEUEHHS TIOCKOCTHIO,
MIPOXOZSINEH Yepe3 OCh, U IMIIOCKOCTHIO, TIEPIIEHANKYISIPHON K OCH; OOBACHATH, YTO TPUHUMALTCS
3a IJI0MIas OOKOBOH TTOBEPXHOCTH KOHYCA, ¥ BRIBOIUTH (POPMYIIBI ISl BBIYMCIICHHS TIIIOMIAIeH
3auer Nel 1 OOKOBOH M TIOJTHOI IMOBEPXHOCTEH KOHYCA; OOBSACHATH, KAKOE TEJIO Ha3bIBACTCS YCECUEHHBIM

KOHYCOM U KaK €ro NoJIy4uTb MMyTEM BpaIICHHUs MPSIMOYTOJIbHOM Tparenuy, BBIBOIUTH GOPMYITy
JUISl BBIYKMCIICHUS TJI0MAAN OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA; PEIIaTh 3a/1a41 Ha
BBIYHUCIICHUE U JOKA3aTeIbCTBO, CBI3aHHBIE C KOHYCOM M YCEUEHHBIM KOHYycoM. DopMynupoBarthb
ompezeneHus cepsl U mapa, ux LeHTpa, paanyca, TMaMeTpa; UCCIIeI0BaTh B3aUMHOE
pacnonioxenue chepbl U IIIOCKOCTH, POPMYIMPOBATH ONPEAEICHIE KAacaTeIbHON IJIOCKOCTH K
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cdepe; GopMyaHpOBATH M JOKA3BIBATH TEOPEMBI O CBOMCTBE U NIPU3HAKE KacaTEIbHOH MIOCKOCTH;
OOBSCHSTD, YTO MPUHUMAETCSI 32 TUIOMAAb Cephl U Kak OHa BBIpaKaeTcs yepes paanyc chepsr;
HCCTIeIOBATh B3AaUMHOE PACTIONIOKEHHE Cephl U MPSIMOii; 00BSICHATH Kakast cepa Ha3bIBaeTCs
BITMCAHHOM IIMJIMHIPUYECKYIO (KOHMYECKYIO) IIOBEPXHOCTh M KaKHE KPUBBIC TIONTYyUYal0TCs B
CEUEHUAX LWIMHIPUYECKON U KOHHUYECKON MOBEPXHOCTEN Pa3InYHBIMU IJIOCKOCTSIMU; PeIlIaTh
MPOCTHIE 331241, B KOTOPBIX GUTYPUPYIOT KOMOMHAIIUA MHOTOTPAHHUKOB U TEJ BPAILICHHUS.
Mcnonb30BaTh KOMIIBIOTEPHBIE MPOTPAMMBI ITPH U3YUEHHUH MTOBEPXHOCTEN U TeJ BpallleHHU .

O0BbeMBbI Te 17 OOBSICHATH, KaK H3MEPSIOTCS 00BEMBI TEll, TIPOBOJIS AHAJIOTHIO C M3MEPEHUEM TUTOMIa IeH
OGbeM MPSMOYTOILHOTO MHOT'OYT'OJILHUKOB; (DOpMYITHPOBATh OCHOBHBIE CBOWCTBA 00BHEMOB M BHIBOAUTH C MX TIOMOIIBIO
2 .
napasienenymesa hopmyny 00bEMa IPSIMOYTOIBHOTO napasesenyesa. } )
" DopMynHpOBaTh U JI0KA3BIBATH TEOPEMBI 00 00bEME MPSMOI IPU3MBI H 00bEME IWINHAPA; peliaTh
OOBbeMBbI IPSMOMN TTPU3MBI U N
3 3aJlauu, CBSI3aHHbBIE C BBIYKMCICHUEM 00bEMOB ITHX TeEIl.
HATHAPA BreiBomuTh HHTErpaibHYIO (POPMYITY I BEIUMCIEHUS OOBEMOB TeJ U IOKA3bIBAThH C €€ MTOMOIIBIO
OObeMbl HAKIIOHHOW [PU3MBI, 5 TeopeMbl 00 00bEME HAKJIOHHOW MTPHU3MBI, 00 00BEMeE mupaMuabl, 00 00bEMeE KOHYCa; BEIBOIUTH
NUpaMuJIbl U KOHYCca (hopMyITI TSt BEIYKUCIICHUS] 00BEMOB YCEUEHHOM MUPAMUJIBI U YCEUEHHOTO KOHYCA; pelaTh 3aJ1a4u,
O6’BeM ]_Hapa M IUIoIaab C(bepbl 5 CBS3aHHBIC C BBIYHNCIICHUEM 06’béMOB OTHUX TECII.
KomTposnbhas pabora Ne 2 1 DopMyIHpOBATh U JOKA3bIBATH TeOpeMy 00 00bEMeE 1apa 1 ¢ €€ IMOMOIIBIO BEIBOAUTH (popMyTy
= wiomaau cepol; BBIBOIUTH GOPMYITY JUIsl BBIYUCICHUS 00BEMOB IIAPOBOTO CErMEHTA U IIAPOBOTO
3ager Ne2 1 CEKTOpa; PEIIaTh 3a1a4d ¢ IpUMEHEHHEM (GOpPMYIT 00bEMOB Pa3IUYHBIX TEI.
BekTophbl B mpocTpaHCcTBE 6 DopMyIHpOBaTH ONpeAeTIeHNE BEKTOPa, €0 JUIMHBI, KOJUTMHEAPHBIX F PABHBIX BEKTOPOB,
TloHsITHE BEKTOPA B IIPOCTPAHCTBE 1 MIPUBOIUTH IPUMEPHI (PU3HUECKIX BEKTOPHBIX BeMWIiH. OOBICHSITH, KaK BBOISTCS JEHCTBUS
CIIO}KEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa HA YHCIIO0, KAKUMHU CBONCTBAMHU
CrnoxeHue BEeKTOpPOB. Y MHOXKEHUE
2 OHHU 00JTa/Iaf0T, 9TO TAKOE MPABHIIO TPEYTOIBHHKA, TPABHIIO MAapaJuIeIorpaMMa | IPaBHIIO
BCKTOpa Ha H1CJI0 MHOTOYTOJIbHHKA CIIOKEHHSI BEKTOPOB; PEIIaTh 3a/1a4d, CBA3aHHBIE C JEHCTBUSIMHU Ha/l BEKTOPaMHU.
KommiaHapHbIe BEKTOPBI 2 OOBSCHATH, KAaKKe BEKTOPHI HA3BIBAOTCS KOMIUIAHAPHBIME; (QOPMYITHPOBATH U JIOKa3bIBATH
YTBEpKIECHUE O TIPU3HAKE KOMILUTAHAPHOCTH TPEX BEKTOPOB; OOBSICHATH, B YEM COCTOHT ITPABUIIO
Jauer No3 1 rapaJriesieriIieia CIOXKeHHs TPEX HEKOMIUTAHAPHBIX BEKTOPOB; (OPMYITHUPOBATh U JOKa3bIBaTh
- TEOpEMY O Pa3IoKEeHUH JIFOO0T0 BEKTOpa Mo TPEM JaHHBIM HEKOMILIAHAPHBIM BEKTOPaM;
MIPUMEHSATH BEKTOPHI TIPH PEIISHUH TeOMETPUIECKHX 3a7ad.
MeToa KOOpAMHAT B 15 OOBACHATH, KaK BBOAUTCS MPSAMOYTOJIbHASA CHCTEMa KOOPAWHAT B IPOCTPAHCTBE, Kak
npocrpancrse. JIBUKeHHs. OIIPENENSIOTCS] KOOPIMHATHI TOUYKH W KaK OHHM HA3BIBAIOTCS, KaK ONMPEHENSIOTCS KOOPIUHATHI
KOOpAMHATBI TOUKH U KOOPAUHATHI BeKTOpa; (hOpMYITHPOBATh U JIOKA3bIBATH YTBEPKIACHUS: O KOOPIUHATAX CYMMBI U Pa3HOCTH JBYX
BEKTOpA 4 BEKTOPOB, O KOOPIMHATAX MPOU3BENECHUS BEKTOPA HA YKCIIO, O CBS3H MEXy KOOpJAHMHATAMU
. BEKTOpa ¥ KOOPJMHATAMH €ro KOHIA ¥ Havalla; BRIBOAUTE M HCIIONB30BATh MPH PEIICHUH 3a7a4
CkansipHO€ POU3BEJICHUE 6
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BEKTOPOB (hopMyITbI KOOPIUHAT CEPENUHBI OTPE3Ka, IITMHBI BEKTOPA U PACCTOSHUS MEXIY ABYMS TOUKAMHU;

JIBYOKEHHUSI 3 BBIBOJIUTH YpaBHEHHE chepbl JAaHHOTO pajuyca ¢ IEHTPOM B JaHHOH Touke. OOBSICHATH, KaK
OIIpENENsIeTCs YIoJl MEeKAY BEKTOpaMu; (pOpMyIMpPOBaTh OIpEEIEHUE CKAIIPHOrO IPOU3BEICHUS

KonTtpossHas padora Ne 3 1 e a A pami; GopmyIHp peaele: P P A
BEKTOPOB; (POPMYIUPOBATH U JIOKA3BIBATh YTBEPKICHHS O €r0 CBOMCTBAX; OOBSICHSTH, KAK
BBIYUCIUTD YTOJI MEXAY IBYMS MPSIMBIMH, & TAKKE YOl MKy IPSIMON U MIIOCKOCTBIO, UCTIONB3YS
BBIpOKEHHE CKAJISIPHOTO TIPOU3BEICHHUS] BEKTOPOB Uepe3 UX KOOPAUHATHI; TPUMEHSITh BEKTOPHO-
KOOPAMHATHBII METOJ] ITPU PELIEHHH IT'eOMETPUIEcKHX 3aau. OOBACHATH, UTO TaKOE 0TOOpakeHHne
IPOCTPAHCTBA Ha ce0s M B KAKOM CJIydae OHO Ha3bIBAETCS JBM)KEHHEM IMPOCTPAHCTBA; OOBSICHATD,

3auer Ned 1 YTO TaKOE I[EHTPaJIbHAs CHMMETPHSI, OCeBasi CHMMETPHSI, 3epKaJibHasi CHMMETPHSI U NapalIeNIbHbIIH
nepeHoc, 00OCHOBBIBATH YTBEPKIICHHUS O TOM, YTO 3TH OTOOPaKEeHHI IPOCTPAHCTBA Ha ceOst
SBIISIOTCS ABYKEHUSIMH; OOBACHATH YTO TAaKOE LIEHTPaJIbHOE OA00He (TOMOTETHS) U
npeoOpazoBaHue MOA00HS, KaK C TIOMOLIBIO PE0Opa3oBaHus 000U BBOIUTCS ITOHATHE
MO00HBIX (PUTYP B POCTPAHCTBE; MPUMEHATDH ABM)KEHHUS U MPE0Opa30BaHUS MOA00US TPU
peLIeHUH T'eOMEeTPHUECKHUX 3aau.

3ak/Il0uNTe1bHOE NIOBTOPEHHE

NPHU MOJATOTOBKE K UTOTOBOM 14

aTTECTALMH 110 FTeOMETPHH

Bcero 68
Hroro 204
yacoB
COI'NTACOBAHO

[IpoTokon 3acemaHuss METOIUIECKOTO
00beIMHEHVS YIUTElIel MaTeMaTHKH,

uHpopmarnkun YOY-COIILI

«I1 CPCIICKTHUBA»

oT 2021 roma Ne 1

COI'NTACOBAHO

3amecTuTenb aupekropa no YBP

XusicToBa AT
MOAMHUCH D.N.0.

2021 ropa

Typy6aposa C.A.

MOANHCH pyKoBoauTesst MO

®.1.0
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