MNOACHUTEJIbHAS 3AIINCKA
Pabouas nporpamma npoduiisHoro Kypca «Marematukay as 10-11 kimacca
B coorBerctBum ¢ mnpunsToi KoHuenuuend pa3BUTHS MaTeMaTHYECKOIrO
oOpaszoBanusi B Poccuiickoii @enepanuy, MaTeMaTu4eckoe OOpa3OBaHHE pEIIaeT, B
YaCTHOCTH, CJIEAYIOIINE KIIOUEBbIE 3a0auu:
—IPEOCTABIATh KaXAOMY OO0yJaromeMycsi BO3MOXHOCTb JOCTH)KEHHUS YPOBHS
MaTEeMaTUYeCKNX 3HAaHUW, HEOOXOIMMOTO i JajbHEWIeH YCHEIIHOW >KU3HU B
00IIIeCTBEY;
—«obecrneynBaTh HEOOXOAMMOE CTPAHE YHUCIO BBIMIYCKHUKOB, MaTeMaTH4ecKas
NOJArOTOBKA KOTOPBIX JOCTaTOYHA JUIsI MPOAOJDKEHHS OOpa30BaHUS B Pa3IMYHBIX
HAIpaBJICHUSAX W JJIS TPAKTUYECKOW JESITEeTbHOCTH, BKJIIOYas IMpernojaBaHue
MaTeMaTHKH, MaTeMaTH4YeCKUe HCCIeloBaHus, padory B chepe uH(POpMAIMOHHBIX
TEXHOJIOTHI U Jp.»;
—«B OCHOBHOM OOIIIEM M CpeAHEM 00IIeM 00pa30BaHUU HEOOXOJIUMO MPEAYCMOTPEThH
MOJTOTOBKY O0YYaIOUIMXCA B COOTBETCTBUU C UX 3alpPOCaMH K YPOBHIO MOJTOTOBKU B
cdepe MaTeMaTHYeCKOro 00pa30BaHUI.
CoOTBETCTBEHHO, BBIJICISIIOTCS TPU HAMpaBieHHs TpeOOBaHMI K pe3yiabTaTam
MaTeMaTHUYeCcKoro o0Opa3oBaHMUs:
1) mpakTUKO-OPHEHTUPOBAHHOE MaTeMaTUyecKoe oOpa3oBaHHe (MaTeMaTHKa JUIs
JKU3HH);
2) MmaTemMaTHKa JJ1s UCIOIb30BaHUs B MPOQeccuu;
3) TBOpueCKOE HaMpaBJICHHE, HAa KOTOPOE HaleJeHbl Te OOydwaromuecs, KOTOpbIe
IUTAHUPYIOT 3aHUMAaThCS TBOPYECKOM M UCCIENOBATEeNbCKON paboToli B oOnactu
MaTeMaTUKH, PU3UKH, SKOHOMUKH U JPYTUX 00IACTAX.
MecTto npeamera B 0a3MCHOM y4eOHOM IIaHe
Hannas nporpamma paccuntana Ha 414 ydeOHBIX 4acoB Ha J[Ba roja oOy4eHHS
(210 gacoB B 10 kmacce u 204 uacoB B 11 xkmacce). CornacHo ¢enepaibHOMY
0a3ucHOMY yueOHOMY IUIaHY Ha U3Y4YE€HHE MaTeMaTUKH Ha NpopuiIbHOM ypoBHE B 10 1
11 xnacce B yueOHOM IJIaHE OTBOAMTCS 6 4acCOB B HEJEIIO, M3 KOTOPBIX MPEAYCMOTPEHO
4 yaca B HeZIENIO HA U3y4YEHHE Kypca anredpbl U Havyaja MaTeMaTH4eCKOro aHaju3a u 2
yaca Ha u3yueHue reometrpuu. s oOydeHus anreOpe W HavyagaM MaTeMaTHYECKOTO
aHaimsa B 10 — 11 xnaccax BeiOpaHa conepkarenbHas tuHus A.I'. Mopakosuya.
C wumenpro mogroroBkn k EI'D  mpeamycMoTpeHsl uacel Il [IPOBEIEHUS
JTUArHOCTHYECKUX paboT, CTAPTOBOI'O KOHTPOJISL, TPOOHOTO SK3aMeHa.
Pacnipenennenre yueOHOro BpeMEHH MEXAY 3TUMHU IpEAMETaMM IMPEJCTABIECHO B

TadJmIIE.
Kuaacent | IIpeamersl MaTeMaTH4Y€CKOI0 HMKJIA KosmuecTBo yacos
10 Anrebpa 140
I'eomeTpus 70
11 Anrebpa 136
I'eomerpust 68
Bcero 414

210 gacoB mns u3yuenus B 10 kiacce u3 pacuéra 6 yacoB B Henento (4 yaca anreodpa,
2 yaca reoMeTpusi);
204 gacoB mns u3yuenus B 11 kimacce u3 pacuéra 6 yacoB B Henento (4 yaca anreodpa,
2 yaca reomMeTpusi);

JIMYHOCTHBIE, MeTaNpeMeTHbIE U NPeIMeTHbIE Pe3yJbTAThl 0CBOEHHUS Y4eOHOT 0
npeamera «MaremaTuka



10-11 kmaccenl

JInyHOCTHBIE pPe3yJIbTAThI:
-OpHEHTAllMs OOYYAIOIIUXCS HAa PEaTH3aIMI0 TO3UTHBHBIX JKU3HCHHBIX IMEPCIICKTHB,
WHUIIMATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTH M CIOCOOHOCTh K JUYHOCTHOMY
CaMOOIIPEICIIEHUIO0, CTIOCOOHOCTh CTAaBUTh LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI;
-TOTOBHOCTb U CIIOCOOHOCTH OOYy4arouMxcs K CaMOpPa3BUTHIO M CaMOBOCIUTAHUIO B
COOTBETCTBUM C OOILICUEIIOBECYECKUMH LEHHOCTSIMH M HUACaJaMU TPAXKIAAHCKOTO
00111eCTBA;
-HPaBCTBEHHOE CO3HAaHUE W IIOBEIEHHE Ha OCHOBE YCBOCHHS OOIICUYEIIOBEUECKUX
LEHHOCTEH, TOJEPAaHTHOTO CO3HAHHUA U TMOBEACHHUS B TOJUKYJIBTYPHOM MHDE,
TOTOBHOCTH U CIIOCOOHOCTM BECTH JIWAJIOT C JPYTUMH JIIOJbMH, JIOCTUTAaTh B HEM
B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIIKE IEJIU U COTPYAHUYATH JJI UX TOCTHKEHUS;
-IPUHATHE  TYMAHUCTUYECKUX  [EHHOCTEHW, OCO3HAHHOE,  YBWKUTEIBHOE H
JI00poXKenaTeabHOe OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;
-pa3BUTHE KOMIIETEHIIMHA COTPYIHHUYECTBA CO CBEPCTHUKAMH, ACTbMH MJIAJIIIETO
BO3pacTta, B3pOCIBIMH B 00Opa3oBaTEeNbHOM, OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
UCCIIEIOBATEIbCKON, IIPOCKTHOM U APYTHX BUAAX NEATEIHLHOCTH.
-MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJICHUE
JIOCTOBEpHON WHGpOpMaIMell O TMepPEelOBbIX TOCTHKEHHUSIX U OTKPBITHUSX MHUPOBOU U
OTEYECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MHpa
1 00IIECTBA;
-TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCIIE CamMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEH YKU3HU; CO3HATEIbHOE OTHOIIEHHE K HEMpPEpPHIBHOMY 00pa30BaHHIO
KaK yCJIOBHUIO YCIENTHOM MpodecCHOHanbHON U 00IIECTBEHHOM e TEIHHOCTH;
-OCO3HaHHBIA BBIOOp Oyaymiedl mpodeccuu Kak MTyTh M CHOCO0 peanu3aliu
COOCTBEHHBIX KH3HECHHBIX IJIAHOB;
-TOTOBHOCTh OOYyYaromuxcs K TPYAOBOM NPOPECCHOHATHHON NEATENbHOCTH Kak K
BO3MOXXHOCTH Y4YacTHs B PEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOIIEM;
-MIOTPEOHOCTh TPYAUTHCS, YBWKEGHWE K TPYAy W JIOOIM Tpyla, TPYAOBBIM
JOCTHXKEHUSIM, 100pOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILICHHME K PAa3HBIM
BUJIaM TPYJIOBOH JIESATEIIBHOCTH;
-TOTOBHOCTh K CaMOOOCIY)KMBaHHIO, BKJIIOYas OOy4YeHHE M BBITIOJHEHHUE JOMAIIHUX
00s13aHHOCTEH.
-(pusnueckoe,  AMOIMOHAIBHO-TICUXOJOTHYECKOE,  COLMAJIbHOE  OJlaronoiydue
oOydaromuxcsi B JKM3HM 00pa30BaTeIbHOW OpraHu3allid, OINYIIEHHE JeThbMHU
0€30I1aCHOCTH U TICUXO0JOrHYecKoro KoMmpopTa, HHPOPMAITMOHHON 6E€30MaCHOCTH.
MeranpeamerHslie pe3yJabTaTbl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NMporpaMmbl MpeACTABIEHbI TPEMS IPYNNAMH YHHBEPCAJIbHbBIX Y4eOHBIX
neicruii (YY):

PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe JIeiicTBUS
BbinycKHUK Hay4uTCH:

-CaMOCTOSATEIBHO OINpPENeATh LeH, 3a7aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM
MOYKHO OTIPEJIENIUTH, YTO IIeJTb JIOCTUTHYTA,

-OI[EHUBAaTh BO3MOXKHBIE TIOCHEACTBHSI JOCTHIKEHHS TIOCTaBICHHON IleNd B
NeSITeTbHOCTH, COOCTBEHHOM JKM3HHU W KH3HH OKPYKAFOIIUX JIFOJICH, OCHOBBIBASICh Ha
COOOpayKeHUSIX ITUKH U MODPAJIH;

-CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1aUul B 00pPa30BaTEIbLHOMN JIEATEIHHOCTH
Y )KU3HEHHBIX CUTYAIIHSIX;

-OLIEHUBATh PECypChl, B TOM 4YHCIE BpeMs U Apyrue HemaTepuaibHbIe PECypChl,
HEOOXOUMBIC IS JOCTUKCHHUSI IOCTABJICHHON 1IETH;



-BBIOMpATh MYyTh JOCTHKEHMS LENM, IUIAHUPOBATh pEIIEHUE MMOCTABJICHHBIX 33734,
ONTUMU3HUPYS MaTepHalIbHbIE U HEMaTepHUaIbHbIE 3aTPaThl;

-OpraHu30BbIBaTh 3(P(PEKTUBHBIA MOUCK PECYpCOB, HEOOXOIUMBIX AJISI JOCTHXKEHUS
MOCTaBJICHHOW LIENH;

-COIIOCTABJIATh IOJYYEHHBIH pE3yJabTaT JAEATEIbHOCTU C IOCTaBICHHON 3apaHee
LEJbIO.

Ilo3naBaTenbHbIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS
BbInyCKHUK HAY4YUTCSH:

-AUCKaTh W HAXOAUTh OOOOIIEHHBIE CHOCOOBI peIIeHus 3a7ad, B TOM 4YHCIE,
OCYIIECTBIISITh Pa3BEPHYTHIM MHPOPMAIIMOHHBIN MOUCK U CTAaBUTh HA €r0 OCHOBE HOBHIE
(yuaeOHbIe ¥ TO3HABATENbHBIC) 33/1a4H;

-KPUTUYECKU OLEHUBATh M WHTEPIPETHPOBATH MH(POPMALMIO C Pa3HBIX IMO3UIUH,
pacro3HaBaTb U PUKCHPOBATH IPOTUBOPEUHSI B MH(POPMALIMOHHBIX UCTOYHUKAX;

-HCII0JIb30BaTh Pa3IMYHbIE MOJIEIbHO-CXEMAaTUYECKUE CPEACTBA I MPEICTaBICHHUS
CYLIECTBEHHBIX CBSI3€l M OTHOLIECHHMM, a TaKXe NPOTHUBOPEYMI, BBISBICHHBIX B
MH(OPMALIMOHHBIX UCTOYHUKAX;

-HaXOJIUTh WU NPUBOJAUTH KPUTHUYECKHE apryMEHTbl B OTHOIICHUU JACUCTBUN H
CYXKICHHI APYroro; CIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKHM 3aMEUYaHUSIM B
OTHOLIEHUH COOCTBEHHOI'O CYXKJEHHS, pacCMaTpuBaTh MX KakK pecypc COOCTBEHHOTO
pa3BUTHS;

-BBIXOJUTh 3@ pPaMKU Y4YeOHOro IpeaMeTa M OCYIIECTBIAThH II€JIEHAIPABICHHBIN
MOKMCK BO3MOKHOCTEH Uil IIMPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB JIEHCTBUS;

-BBICTPAUBaTh HMHJIUBUAYAIbHYIO 00pa30BaTElIbHYIO TPACKTOPHUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHHUS,

-MEHATb U yJEP’KUBATh Pa3Hble MO3UIUHU B [I03HABATEIBLHON JEATEIILHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBUSA
BbinyckHUK HayuMTCs:

-OCYILECTBJIATh JEJIOBYI0 KOMMYHHUKALIMIO, KAaK CO CBEPCTHUKAMH, TaK M CO
B3pOCIBIMH (KaK BHYTPH OOpa30BaTENIbHOM OpraHu3allii, TaK M 3a €€ MpeesiaMH),
noaoupaTth MapTHEPOB Ul JIEJIOBOM KOMMYHHUKAIMM MCXOJs U3 COOOpaskeHHit
Pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMUYHBIX CUMIIATHIA;

-[IPH OCYILECTBJIEHUU TPYMNIOBOM pabOThl OBITh KaK PyKOBOAMUTENEM, TaK U YJICHOM
KOMaH/bl B pa3HbIX poOJsiX (FeHepaTop WAEH, KPUTHUK, HUCIIOJHUTENb, BBICTYIMAOLIUH,
SKCIEPT U T.1.);

-KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIBHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

-pa3BepHYTO, JIOTUYHO U TOYHO H3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

-pacro3HaBaTh KOH(DJIUKTOTEHHbIE CUTYyallMd M MpPeNoTBpaliaTh KOHMIUKTHI JO UX
aKTUBHOH (pa3bl, BEICTPaUBATh JICIOBYIO M 00pa30BaTENIbHYI0O KOMMYHHKAIIUIO, H30eras
JMYHOCTHBIX OLEHOYHBIX CYXKJIECHUH.

2. 3. [IpeameTrHblie pe3yabTarhbl. [IpodpuiabHbIH ypoBeHb

B cootBerctBrn ¢ ®I'OC COO, npenmerssie pe3ynbrarsl ocBoeHuss OOII na
npoILHOM YPOBHE MPEACTABICHbI IBYMS IpyNnaMu: «BbITYCKHUK HAYUUTCS —
npoUIBHBIA YPOBEHBY, «BBITYCKHUK MOTYYUT BO3ZMOXKHOCTh HAYYUTHCS —
npodmIbHBEINA ypoBeHb». Kak U B 0CHOBHOM 00111eM 00pa30BaHUM, TPYIINa pe3yIbTaToB
«BbINYCKHMK HAYYUTCSD» IPEJCTaBISIET cO00I pe3ynbTaThl, JOCTUKEHNE KOTOPHIX
o0ecreynBaeTcsl yYuTeIeM B OTHOILIEHHH BCeX 00y4aromuxcs, BEIOPAaBIINX JaHHBINA
ypoBeHb 00yueHus. ['pyrnma pe3ynbTaToB « BbINyCKHMK MOJYYUT BO3MOKHOCTh
HAYYHMThCS» 00ECTIEeYMBACTCS YUUTEIEM B OTHOLICHUN YacTH Haubosee
MOTHUBUPOBAHHBIX U CITOCOOHBIX 00YYaIONIUXCsI, BRIOPABIINX JaHHBIA YPOBEHB
oOyuenus. [1pu KoHTpoOIe KadecTBa 00pa3oBaHMs IPyIIa 33adaHUN, OPUEHTHUPOBAHHBIX



Ha OICHKY JIOCTHXCHUS TUIAHUPYEMbIX PE3YJIbTAaTOB U3 0JI0Ka «BBITYCKHUK MOIYYUT
BO3MOYKHOCTbh HayUUTHCS», MOXKET BKJIFOUAThCsI B MaTepualibl 0s10Ka «BbIyCKHUK
HAy4YUTCs». ITO MO3BOJIUT MIPEAOCTABUTH BO3MOKHOCTh 00y4darouMcs
IIPOIEMOHCTPUPOBATH OBJIAICHHE KaYECTBEHHO MHBIM YPOBHEM JOCTHKEHUH 1
BBISABIISITH IMHAMHKY POCTA YHCICHHOCTH Han0O0JIee OArOTOBICHHBIX 00YYarOIUXCsl.
Ilpeomemnmnuie pezynomamut pazoena « Boinycknuk nonyuyum 603modxcHocmey
HAyuumbca» HE BHIHOCITCS HAa UTOTOBYIO aTTECTALINIO, HO IIPU 3TOM BO3MOYKHOCTb UX
JOCTHOKEHUS JI0JKHA OBITh ITPEIOCTaBIEHA KaXKIOMY 00ydaronieMycs.
IIpenmernblie pe3yabTarbl. MaTemaTuka: ajredpa u Hayaja
MAaTEeMATHYeCKOr0 aHAJIN3a, FeOMeTpHUsi
TpeGoBanus k pe3yjJbTaTam

Pasnen BhITyCKHUK HAYqHTCS Boinycknuk noyuum 603M0MHCHOCHb
Hayuumoscs
- CBOOOJTHO ONIEpUPOBATH MOHATHIMMU: - OIIEpUPOBATh NMOHATHEM OIPEIECICHNUS,
KOHEYHOE MHOXECTBO, JIEMEHT MHOXKECTBA, | OCHOBHBIMU BUJAMH OIIPEIECIICHUN,
[IOJIMHO>KECTBO, IIEpECeUEHUE, O0bEIUHEHUE | OCHOBHBIMU BUJAMH TEOPEM;
Y Pa3HOCTb MHOYKECTB, YMCJIOBBIE MHOXKECTBA | - IOHMMATh CyTh KOCBEHHOT'O
Ha KOOPJMHATHOM IIPSIMOM, OTPE30K, JI0Ka3aTeIbCTBA;
MHTEPBAJl, IOJYUHTEPBAI, IPOMEKYTOK C - OIIEPUPOBATh INOHATUSAMHU CUETHOTO U
BBIKOJIOTOW TOYKOM, Tpaduueckoe HECUYETHOI'0 MHOXKECTBA;
IIPEJICTAaBICHUE MHOKECTB HA KOOPAMHATHOM | - IPUMEHSTh METOJ MaTEMaTUUECKON
IIJIOCKOCTH; UHAYKLINHU JUIs IPOBEICHUS
-3a/1aBaTh MHO>KECTBA [IEPEUUCIICHUEM U paccyXIeHUI U 10Ka3aTeabCTB U IIPU
XapaKTepUCTUUYECKUM CBONCTBOM; peuieHuy 3a1ad.
- OIIEpUPOBATH MOHATUSIMU: YTBEPKICHUE, B nosceonesnoii srcuznu u npu uzyuenuu
DJIeMeHTBbI | OTPHUIIAHUE YTBEPXKICHUS, UCTUHHBIC U Opyeux npeomemos:
Teopun JIO’KHBIE YTBEPKACHHUS, IPUUNHA, CIEACTBUE, | -HCIIOJIB30BaTh TEOPETUKO-

MHOKECTB U
MaTeMaTH-
JecKon

JIOTUMKH

YaCcTHBIN cilyyail o0OIIero yTBepKIeHus,
KOHTPIIPUMED;

-IPOBEPSATH NMPUHAIJICKHOCTD JJIEMEHTA
MHOXECTBY;

-HaXOJIUTh NiepeceyeHne U 00beAUHEHNE
MHOXECTB, B TOM YUCJIE TIPEICTABIECHHbBIX
rpagu4YecKy Ha YUCIOBOM MPSIMOM U HA
KOOPJMHATHOM IIJIOCKOCTH;

-IIPOBOAUTH J0KA3aTEIbHBIE PACCYKICHUS
JUTst 000CHOBAHMSI ICTUHHOCTH YTBEPKICHUH.
B noeceonesnoii scuznu u npu uzyueHuu
Opyaux npeomemos:

-MCII0JIb30BaTh YACIOBbIE MHOXKECTBA Ha
KOOPJIMHATHOW IIPSAMOM M HA KOOPAUHATHOMN
IIJIOCKOCTH JUUISL OIIMCAHUS PEAIIbHBIX
MPOLECCOB U SIBJICHUI;

-IIPOBOAUTH J0KA3aTEIbHBIE PACCYKICHUS B
CUTyalUsAX [TOBCETHEBHOM KU3HU, IIPH
pELICHUH 33134 U3 APYTUX [IPEAMETOB.

MHOYECTBEHHBIH SA3bIK U SA3bIK JOTUKH
JUISL OTIMCAHMS PEAIIBHBIX IIPOLECCOB U
SIBJICHUH, IPY PEIICHUH 3a4a49 JPYTrUX
y4eOHBIX IPEAMETOB

Yuciaa n

BBIPAaKCHUSA

- CBOOOJTHO OTIEpUPOBATH MOHATHIIMHU:
HATypaJIbHOE YHCIIO, MHOXKECTBO
HATYpaJIbHBIX YHUCEIl, [IeJI0C YUCIIO,
MHOJKECTBO IIENIBIX YHCesI, OOBIKHOBEHHAS
Ipo0b, IeCATUYHAS JPOOb, CMEIIAHHOE
YHCIIO, PallAOHATBLHOE YHCII0, MHOKECTBO

- cBOOOHO OMIEPUPOBATH YNCITOBBIMHU
MHOKE€CTBaMH TIPH PEIICHUH 3a71aY;

- IOHUMATb HpI/I‘-II/IHI:I 1 OCHOBHBIC UJICU
paCH_II/IpeHI/IH YU CJIOBBIX MHOXKCCTB,

- BJAJETh OCHOBHBIMH ITOHATHAMU
TEOPUH JCITUMOCTH TIPH PEIICHUN




palMOHAIBHBIX YHCEII, UPPALUOHAIBHOE
YHCII0, KOPEHb CTENIEHU N, AEWCTBUTEIBHOE
YHUCJI0, MHOXKECTBO JI€UCTBUTENBHBIX YHCEIL,
reOMEeTpHUYECcKas HHTEPIpETaIs
HaTypaJbHbIX, LEJbIX, PALIMOHAJIbHBIX,
JIEHCTBUTENbHBIX YNCE;

- IOHUMATh U OOBSACHATH PA3HUILY MEXKIY
MO3UIMOHHOM Y HETIO3ULMOHHOW CUCTEMaMHU
3aMK1CH YUCETT;
- IEPEBOJIUTH YKCIIa U3 OJHOW CUCTEMBI
3anucy (CUCTEMbI CYUCIICHUS) B APYTYIO;
- IOKa3bIBaTh U UCII0JIb30BAThH ITPU3HAKU
JETMMOCTH CyMMBI U IIPOU3BEACHUS IPU
BBITIOJIHCHUH BBIUYMCIICHUHN U PEIICHUU 33/1a4;
- BBIIIOJIHATH OKPYIJICHUE PallUOHATIBHBIX U
MPPALMOHAIBHBIX YUCEI C 3aJaHHOU
TOYHOCTBIO;

- CpaBHUBATh JIEHCTBUTENbHbBIE YHCIA
Pa3HBIMH crioco0aMu;

- YIOPSII0YMBATh YUCIIA, 3alIUCAHHBIE B BUIE
OOBIKHOBEHHOM U JIECATUYHOM 1po0OU, Yucia,
3alMCaHHbIE C UCIIOJIb30BAHUEM
apu(pMETUYECKOT0 KBaJJPATHOTO KOPHS,
KOpHEi cTeneHu Ooplie 2;

- Haxoauth HOJl u HOK pa3ubpiMu
croco6aMu M UCTIONBL30BATh UX MPH PEIICHUN
3a/1a4;

- BBITIOJIHATH BBIUMCIICHUS U TPe0Opa3oBaHus
BBIPAKECHUM, COAECPIKALUX JIEHCTBUTEIbHBIC
YKCIIa, B TOM YHCJIE€ KOPHU HATypajibHbIX
CTCIICHEH;

- BBINOJIHATH CTAaHJAPTHBIE TOKIECTBEHHbIE
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX,
JorapupMHUECKUX, CTETIEHHBIX,
WUPPALMOHATEHBIX BBIPAKCHUI.
B nosceounesnoii socuznu u npu usyyeHuu
opyaux npeomemos:

- BBITIOJTHSATH U OOBSICHSITH CPAaBHEHHE
PE3YNBTATOB BRIUMCICHUHN TIPH PEIICHUN
MPaKTUYECKHX 33J1a4, B TOM YHUCIIE
MPUOJIMKEHHBIX BBIYUCICHUH, HCTIONB3YS
pas3Hble CII0COObI CPaBHEHUH;

- 3aITUCHIBATh, CPABHUBATH, OKPYTIISAThH
YHCJIOBBIE JAHHBIE PEANIbHBIX BETUYHH C
HCIIOJIb30BaHUEM Pa3HBIX CUCTEM U3MEPEHHUS;
- COCTaBJISITh U OIIEHUBATH PAa3HBIMU
crocob6aMM YMCIIOBbIE BHIPAKEHUS IPU
PELICHUH MPAKTUYECKUX 3a]a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CTaHJApTHBIX 3a71a4
- IMETh 0a30BbBIC MPEJICTABICHUS O
MHOX€ECTBE KOMITJIEKCHBIX YHCET;

- CBOOO/IHO BBIMOJIHSTH TOX/IECTBEHHbIE
peoOpa3oBaHusi TPUTOHOMETPHUECKUX,
Jorapu(pMHUECKUX, CTEIIEHHBIX
BBIPAXKCHHUI;

- BianeTh hopmysoit buaoma HproToHa;
-[IPUMEHSATH IPU PELIEHUH 3a7a4
TEOPEMY O JINHENHOM IMPEACTABICHUN
HOJI;

- IPUMEHSATH NIPH PEILICHUH 3a]a4
Kuraiickyio Teopemy 00 ocTaTrkax;

- IPUMEHSATH NIPU PELICHUU 3a/1a4
Maunyro teopemy Pepma;

- YMETh BBINOJIHATH 3alIUCh YUCIIA B
HO3ULIMOHHOM CUCTEME CUUCIICHUS;

- IPUMEHSATH NIPU PELICHUU 3a/1a4
TEOPETUKO-YUCIIOBbIE (PYHKIIMU: YUCIIO U
CyMMa JienuTeneid, GyHKIuo Diepa;

- IPUMEHATH NIPH PEILICHUH 3a]a4
LEenHbIe Apoou;

- IPUMEHSATH NPU PELICHUH 3a/1a4
MHOTOWJIEHBI C IECTBUTENILHBIMU U
HensIMu K03 duumenramuy;

- BIIQJICTh MIOHATHSIMU TIPUBOIUMBIN
HENPUBOIUMBII MHOTOYJIEH U
HNPUMEHSTh UX MIPU PELICHNH 33/1a4;

- IPUMEHSATH NPH pEIIeHUH 3a]a4
OCHOBHYIO T€OpEMY aireopsl;

- IPUMEHSATH NPU PELICHUH 3a/1a4
npocreinme GyHKINN KOMITJIEKCHON
NIEPEMEHHOM KaK FeOMETPUUYECKUE
peoOpa3oBaHus.

YpaBHeHust

Hu

- cBOOOJTHO OTIEPHPOBATH OHATHIMMU:
ypaBHEHHUE, HEPABEHCTBO, PABHOCHIIBHBIC
YpaBHEHUS U HEPABEHCTBA, YPaBHEHHUE,

- CBOOOJTHO OTIPENIeNATh THII U BBIOMPATh
METOJ1 PEIICHUS TOKA3aTeIbHbIX U
JOrapu(pMHUECKUX YPAaBHEHUHN U




HepaBeHCT-

Ba

SBIISIOIEECS CIIEJICTBUEM JIPYTOTO
YpaBHEHUS, ypaBHEHUS, PABHOCUJIbHBIE Ha
MHO>KECTBE, pAaBHOCHJIbHBIE IPe00pa3oBaHUs
YpaBHEHUM;

- pelaTth pa3Hble BUbl ypaBHEHUHN U
HEPABEHCTB U UX CUCTEM, B TOM UHUCIIE
HEKOTOpbIC ypaBHEHHUS 3-i1 U 4-i1 cTeneHel,
IpoOHO-pallMOHATILHBIE U UPPAlMOHATIbHBIC;
- OBJIaJIETh OCHOBHBIMU TUIIAMU
NOKa3aTeJbHbIX, JIOTapU(HMUIECKUX,
UPPALMOHATIBHBIX, CTEIIEHHBIX YPaBHEHU U
HEPABEHCTB U CTaHIAPTHBIMU METOAAMU UX
pelIeHni U MPUMEHSTh X MIPU PEIICHUN
3a/1ay;

- IPUMEHATH TeopeMy besy k perenuro
YPaBHEHUN;

- IPUMEHSATH TeopeMy Bueta s perienus
HEKOTOPBIX YPaBHEHHM CTENEHU BBILIE
BTOPOW;

- IOHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX
Y HEpPaBHOCWJIbHBIX ITPE0Opa30BaHUAX
YpaBHEHUI U yMETh UX OKA3bIBaTh;

- BJIaJIETh METOJIaMU PELIEHUS YpaBHEHUH,
HEPABEHCTB U UX CHUCTEM, YMETh BHIOMPATH
METO/]I pEeLIeHHUs] 1 000CHOBBIBATH CBOI
BBIOOD;

- MCII0JIb30BAaTh METOJ1 UHTEPBAJIOB JUIsI
pelleHNs HEPaBEHCTB, B TOM YHCIIe APOOHO-
PalMOHATIBHBIX M BKJIIOYAIOIIUX B ce0s
UppalMOHATILHBIE BHIPAXKEHHUS;

- pemaTh ajredpandyeckie ypaBHEHUs U
HEPABEHCTBA U UX CUCTEMBI C ITApaMETPaMu
anredpandeckuM U rpaguueckuM MeTo1aMu;
- BIIaJICTh Pa3HbIMH METOIaMHU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

- pelath ypaBHEHHUs B II€JIbIX YUCIIaX;

- 1300pakaTh MHOXKECTBA Ha MJIOCKOCTH,
3a/1aBaeMble YpaBHEHHUSIMU, HEPABEHCTBAMU U
UX CHCTEMaMH;

- cBOOOJIHO MCMOIB30BATH TOXK/IECTBEHHBIE
npeoOpa3oBaHus MPU PEIICHUN YPaBHEHUN U
CUCTEM ypaBHEHUH

B nosceounesnoii orcusnu u npu usyyeHuu
opyeux npeomemos.

- COCTaBJIATh U pelIaTh ypaBHEHMUS,
HEPABEHCTBA, UX CUCTEMBI IIPU PELICHNUN
3a/1a4y APYTUX y4eOHBIX MPEIMETOB;

- BBITOJIHATH OLEHKY MPaBI0M0100us
Pe3yNbTaTOB, MOTYYaeMbIX NIPU PELICHUH
Pa3IUYHbBIX YPaBHEHUI, HEPABEHCTB U UX
CUCTEM IpH PEUICHUH 3a/1a4 IPYTHX y4eOHBIX
IIPEIMETOB;

HEPaBEHCTB, NPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHUM U
HEPaBEHCTB, UX CUCTEM;

- cBOOOJIHO pelaTh CUCTEMBbI JTMHEHHBIX
YPaBHEHUU;

- pelaTh OCHOBHBIE TUIIBI YPAaBHEHUN U
HEPaBEHCTB C lTapaMeTpamu;

- IPUMEHSTH [IPU PELICHUH 3a/1a4
HepaBeHcTBa Ko — byHskoBckoro,
bepnymnu;

- IMETh NPEJCTABICHNE O HEPABEHCTBAX
MEXy CPEAHUMHU CTEIICHHBIMHU.




- COCTaBJISATh U pellaTh YpaBHEHUS U
HEPaBEHCTBA C IIapaMeTpaMHU IPU pPELICHUH
3aJa4 JPYTuX y4eOHbIX MPEIMETOB;

- COCTaBJISATh YPAaBHEHUE, HEPABEHCTBO UJIU
UX CUCTEMY, ONUCHIBAIOLINE PEATbHYIO
CUTYaLMIO WM NIPUKJIAJHYIO 3a]a4y,
UHTEPIPETUPOBATH MOJTYYCHHbBIE PE3YIIbTATHI;
- MCII0JIb30BATh IIPOIPaMMHBIE CPENICTBA IIPU
pEIIeHUH OTJENbHBIX KJIACCOB YPABHEHU U
HEPABEHCTB.

DOyHKIUHA

- BJIaJICTh MOHATUSAMU: 3aBUCUMOCTb BEIUYHH,
(GyHKLUS, apTYMEHT U 3HaYeHue (PyHKIINY,
00J1aCTh ONpeesIeHHUs] U MHOXKECTBO
3HaYeHUU PyHKINH, rpadUK 3aBUCUMOCTH,
rpadux GyHKIMH, HYTU QYHKINH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3PaCTaHHUE Ha YMCIOBOM IPOMEXKYTKE,
yOBbIBaHHE HA YHCIOBOM ITPOMEXKYTKE,
HauOoJIbIlIee M HAaUMEHblIIee 3HaUeHUe
(GYHKINY Ha YHCIOBOM ITPOMEXYTKE,
nepuouyeckas GyHKLUs, IEPUOJ, YETHAS U
HeueTHast (QYHKIMH; yMETh IPUMEHSTh 3TH
HOHATUS NPH PeILICHUH 3a]1ay;

- BJIQJICTh MOHATHEM CTETICHHAst (DYHKIIHS;
CTPOUTSH €€ IrpauK U YMETb IPUMEHSTh
CBOICTBa cTeNEHHON (PYHKIINU IPU PEIIEHUN
3aja4;

- BJIQJIETh MMOHITHSMH TTOKa3aTeIbHASL
(GyHKILUS, SKCTIOHEHTA; CTPOUTH UX rpaduku
U YMETh IPUMEHSTH CBOMCTBA MOKa3aTeIbHON
(GYHKLIUU NP pelIeHu! 3a/1a4;

- BJIQJIETh MMOHATHEM JIoTapu(hMUIecKast
(GyHKLUS; CTPOUTH €€ TpauK U YMETh
MIPUMEHSTH CBOWCTBA JIOTapU()MHUUECKOM
(GYHKLMU NP pelIeHu! 3a/1a4;

- BJIaJIeTh MOHATUAMHU TPUTOHOMETPUYECKUE
(GYHKIMH; CTPOUTDH UX TPaPUKU U YMETh
IPUMEHSTH CBOMCTBAa TPUTOHOMETPUUECKUX
GyHKIMH pU pelieHny 3a/1ay;

- BJIaJIeTh MOHATHEM OOpaTHast (QyHKIIHS;
PUMEHSTH 3TO TIOHATHE IPU PEUICHUH 337139,
- IPUMEHSATH [IPH PELLICHUHU 3aj]ad CBOMCTBA
(GYHKIWH: 9€THOCTH, IEPUOIUIHOCTb,
OTPaHUYEHHOCTB;

- IPUMEHSTH MTPH PEIICHUN 337134
npeoOpa3oBaHus rpadukoB GyHKINHT;

- BJIQJIETh MOHITHSIMH YUCIIOBAS
MI0CJIEI0BATENbHOCTD, apupMeTHIeCKast U
reoMeTpryYecKasi Iporpeccus;

- IPUMEHSATH [IPH PELLICHUHU 33J]a4 CBOMCTBA U
MPU3HAKU apUPMETHICCKON 1
T€OMETPUYECKON IPOTPECCUNL.

- BJIaJIeTh ITOHSTHEM aCUMITOTHI U YMETh
€ro INPUMEHATh IPU PELIECHUU 3a/ay;

- IPUMEHATh METO/Ibl PELICHUS
npocteimux auddepeHuaibHbIX
YpaBHEHMI EPBOTO U BTOPOI'O HOPSIIKOB




B noBcenHeBHOM KU3HU U TPU U3YUEHUH
JpYrux y4eOHBIX MPEAMETOB:

- OTIPENIENSATh MO rpaduKaM U UCTIOIH30BATh
JUTSL PEIICHUS TPUKIIAIHBIX 33729 CBOMCTBA
pEabHBIX MPOIIECCOB M 3aBUCUMOCTEH
(HauOoIbIITNEe U HAUMEHBIIINE 3HAYCHUS,
IPOMEKYTKH BO3PACTaHHSI U yOBIBAHUS
(GYHKITNH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
ACHIMIITOTBI, TOYKH Tepernda, IepuoI u T.I1.);
- HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOU MPAKTUYCCKON CUTYAIIHH;.

- OIIPEIEINATH MO rpaduKaM MPOCTEHIITHE
XapaKTEPUCTHKH MTEPHOJANICCKHUX ITPOILIECCOB
B OMOJIOTHH, SKOHOMHKE, MY3bIKE,
pamuoCBs3H U Ip. (AMIUTUTY/IA, IIEPHOJ U T.I1.)

— BJIAJIETh ITOHATHEM OCCKOHEYHO
yOBIBaIOMIas TEOMETPUICCKAs TIPOTPECCHSI U
YMETb IPUMEHSTH €r0 MPH PELICHUH 33]1aY;
- IPUMEHSTH JIJISl PEIICHHSI 331349 TCOPHIO
MIPEICIIOB;

- BJIQJIETH IIOHITUAMHA OECKOHEYHO OOJIBIIINE
1 0ECKOHEYHO MaJIble YHCIIOBEIE
MOCJICIOBATEIHHOCTH ¥ YMETh CPAaBHUBATH
OECKOHEYHO OO0JIbIIINE M OECKOHEYHO MaJIbIe
MOCJIEIOBATEIIbHOCTH;

- BIAJETh MOHATUSAMU: TPOU3BOAHAS
(GYHKIMM B TOUKE, TPOU3BOIHAS (DYHKIIUU;
- BBIYHUCTISTH MPOU3BOIHBIE TIEMEHTAPHBIX
GYHKIMA U UX KOMOUHAIUH;

— CBOOOJTHO BJIAJETh CTAHIAPTHBIM
anmnapaToM MaTeMaTUYeCKOTo aHaIn3a
JUTSL BBIYUCIICHHSI TPOU3BOIHBIX (DYHKIIUU
OJIHOM NIEPEMEHHOI;

- CBOOO/THO MPUMEHSTH armapar
MAaTeMaTUYECKOTO aHaau3a IJIst
uccienoBanus QYHKIMA U TIOCTPOCHUS
rpaduKoOB, B TOM YHUCJIC UCCIICIOBAHHS HA
BBIITYKJIOCTb,

- OIIEPHUPOBATH IMOHATUEM
nepBO0Opa3HON PYHKIMH TS pEIICHUS
3a7a4;

- OBJIQJICTh OCHOBHBIMH CBEJICHHSIMHU 00
unrerpasie Herotona—Jleitoauna u ero

DJ1eMeHThI - KCCIeIoBaTh PYHKIIMM HAa MOHOTOHHOCTh U | MIPOCTEHIIINX MPUMEHEHUSX;

MaTeMaTH- AKCTPEMYMBI; - OMEPUPOBAThH B CTAHAAPTHBIX
- CTPOUTH TpadUKU U IPUMEHSTH K PEIICHUIO | CUTYalUsX MPOU3BOJHBIMU BBICIITHX

YeCKOoro 3a71a4, B TOM YHCJIE C TapaMeTpOM; MOPSAIKOB;

AHAIH3A - BIAJIETh MOHATHEM KacaTelnbHas K TpaduKy | - yMeTh IPUMEHSTD MIPHU PEIICHUN 3314
(GYHKIUMA U YMETh TPUMEHATD €T0 MpHU CBOMCTBA HETIPEPHIBHBIX (HYHKIIHIA;
pELIEHNH 3a/1ay4; - YME€Tb IPUMEHATH NPU PEIICHUH 3a7a4
- BJIAJIETh MTOHSATHUSIMH TIEPBOOOpa3Has TeopeMbl Beitepmtpacca;
GyHKIMS, ONpeIeICHHBIN HHTETPal; - YMETbH BBITIOJHATH IPUOIMKEHHbBIE
- MpUMEHATH TeopeMy HpioTona—JIeiiOHnIa U | BIYUCICHUS (METOIBI PEIICHUS
€€ CIEICTBUS ISl PELICHUS 3a1a4. YpaBHEHUH, BBIYUCIICHUS ONPEIECIICHHOTO
B nosceounesnoii sorcuznu u npu usyyeHuu WHTETpaJia);
Opyaux y4eonvlx npeomemos: - YMETh IIPUMEHSATD IPUIIOKEHNE
- pemaTh NPUKJIaHBIC 3a/1a49U U3 OUOJIOTHH, MPOU3BOJHOMN U OMIPEACICHHOTO
(bU3HUKY, XUMHUH, SKOHOMUKH U JPYTUX HMHTETPAJIa K PELICHUIO 3a1a4
MPEIMETOB, CBS3aHHBIE C UCCIIEIOBAHUEM €CTECTBO3HAHMUS;
XapaKTEPUCTHUK IIPOLIECCOB; - BJIQJIETh MOHATUSMH BTOpas
- HHTEPIPETUPOBATH MOJyYCHHBIE MMPOM3BOIHAS, BEITYKJIOCTh rpaduka
pe3yJIbTaThI. (YHKIIUU ¥ YMETh HCCIIEA0BATh

(YHKIIMIO HA BBITYKJIOCTb.

— OINEPUPOBATH OCHOBHBIMHU OIUCATEILHBIME | - UMETh IPEACTABICHUE O LIEHTPAIbHOM
XapaKTepUCTHUKAMU YHCIOBOTO Habopa, MpEeAEIIbHON TEOPEME;

Crarucruka

TMOHATHUCM I'CHCPpAJIbHAA COBOKYITHOCTH U

- UMCThb NIPCACTABJIICHUC O BBIGOpO‘-IHOM




U Teopus
BEPOATHOC-

Teil, JoruKa

BBIOOPKOH U3 HEE;

- OneprupoOBaTh NOHATUAMU: HaCTOTA U
BEPOSITHOCTh COOBITHS, CYyMMa U
MMPOU3BCACHUC BepOSITHOCTeﬁ, BBIYUCIIATH
BEPOSITHOCTH COOBITUI Ha OCHOBE TOJICUETa

Kod(ppuImenTe KOppensaiuu U TUHEHHON
perpeccuu;

- IMETh MPEIICTABICHHUE O
CTAaTHCTUYECKUX TUTIOTE3aX U MPOBEPKE
CTaTUCTHYECKOW THITOTE3bI, O CTATHCTUKE

" YHCIIa UCXO/I0B; KPUTEPHS U €€ YPOBHE 3HAYMMOCTH;
KOMOMHATO- | - BJIaJICTh OCHOBHBIMU MTOHSATHSIMU - UMETh MIPEJICTABICHHE O CBS3U
phKka KOMOMHATOPUKHU M YMETh UX MPUMEHSTH TIPU SMITUPHIECKUX U TEOPETHIECKHX
pEeIlIeHUH 3a/1a4; pacnpeeseHu;
- UMETh MIPEJCTaBICHHE 00 OCHOBAX TEOPUHU - IMETh MPeJICTaBICHHE O KOJUPOBAHNUH,
BEPOSATHOCTEI; JBOMYHOI 3aMiCH, TBOMYHOM JIEPEBE;
- UMETb MPEJCTABICHUE O JUCKPETHBIX U - BIIaJICTh OCHOBHBIMU TIOHATUSIMH
HEIPEPHIBHBIX CIIYYAHHBIX BETUYMHAX U teopuu rpados (rpad, BepiiuHa, pedpo,
pacrpeneneHusx, 0 He3aBUCUMOCTH CTCTICHb BEPIIHHBI, ITyTh B Tpade) u
CIIy4aiiHbIX BEJTUYHH; YMETb MPUMEHSTh UX IPU PELICHUN
- UMETh MPEJCTABICHHE O MATEMAaTHIECKOM 3aad;
OKUJAHUH U JTUCTIEPCUU CITy4alHbIX - UMETh MIPEJICTABJICHHE O JIEPEBBIX U
BCJIMYHWH; YMETh MPUMEHSTH MPU PEIICHUH 3a/1a4;
- UMETh MIPEJCTABICHHE O COBMECTHBIX - BIIAJICTh TMIOHATHEM CBSI3HOCTh M YMETh
pacnpeieNieHusIX CIy4ailHbIX BEJIUYUH; IPUMEHSATH KOMIIOHEHTBI CBSI3HOCTHU TIPH
- MOHUMATh CYTh 3aKOHA OOJIBIINX YHCEN U pelIeHIH 3a/1a4;
BBIOOPOYHOTO METO1a U3MEPEHUS - YMETh OCYIIECTBIISITH IyTH 1O pedpam,
BEPOSATHOCTEM; 00x01b1 pedep u BepinH rpada;
- IMETh IIPEJICTABICHNE O HOPMAJIbHOM - UMETh IpeJIcTaBlIeHue 00 diliepoBOM U
pacrpeneneHu u MpuMepax HOPMaIbHO TaMIJIbTOHOBOM TTyTH, HMETh
pacrpeieleHHBIX CIy4allHbIX BETUYHH; IpEeJICTaBICHNUE O TPYJHOCTH 3aa4u
- UMETH MIPEJICTABIICHUE O KOPPEIALIUT HaXOXXJICHUS TaMUJIBTOHOBA ITYTH;
CIIy4aifHBIX BETUYHH. - BIIJICTh MOHSATUSMU KOHEUHBIC U
B nosceonesnoii orcuznu u npu usyyeHuu CUETHBIE MHOXKECTBA U YMETh MX
opyaux npeomemos. IPUMEHATH [IPU PELICHUU 3a7ay;
- BBIYHCIISITH WJIA OTICHUBATh BEPOSTHOCTH - YMETh MPUMEHSTH METO]T
COOBITHIA B peasibHOM JKU3HU; MaTeMaTUYECKON UHIYKIUH;
- BEIOMPATH METOBI TIOIXOJISIIIETO - YMETh MPUMEHSATH NpuHIUT Jupuxie
peJICTaBICHHs U 00pabOTKU JaHHBIX NpU pPElIeHUH 3aa4
- pelaTh pa3Hble 3a7]a41 MOBBIIICHHON - YMETh peliaTh pa3Hble 3a/1a4u
TPYIHOCTH; MOBBIIIICHHON TPYIHOCTH;
- aHAJTM3UPOBATh YCIIOBHE 33a]]a4H, BHIOUPATh | - YMETh aHAIM3UPOBATH YCIOBUE 3a/1a4H,
ONTUMATLHBIA METO]I PELICHHS 3a1a4H, BBIOMPATH ONTUMATBHBIA METOJ] pEIICHUS
paccMaTpuBasi pa3iIMYHbIC METOIBI, 3aJau, pacCMaTPUBasl Pa3InIHbIC
- CTPOUTH MOJIENb PEIICHUS 3a/1a4H, METO/IbI;
MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKACHUS TIPU | - YMETh CTPOUTH MOJICIh PEIICHHS
Texeroppe | PELCHHH 3a7a1iL; 3a/1a4yu, MPOBOJUTH JOKA3aTEIbHbBIE
- pemarth 3a1a4u, TpeOyroIre nepedopa paccyXJIeHHsI TIPU PEIICHUH 3aa9H;
3aa4u BapHaHTOB, IPOBEPKHU yCIOBHIA, BEIOOpA - BIIQJICTh METO/IaMHU PEIICHUs 3a/1a4,

ONTHMAJILHOTO Pe3yJIbTaTa;
- aHAIM3UPOBATh U HHTEPIPETUPOBATH
MOJIYYCHHBIC PCHICHUSA B KOHTCKCTC YCIIOBHA
3aJa4u, BHIOMPATh pPELICHUs, He
POTHBOpPEYAINE KOHTEKCTY;

- IEPEBOAUTH IIPU PELICHUH 3aa4U
nHpopMaIuo u3 oTHON (HOPMBI 3aMKCH B
JPYTyI0, UCHIOIB3ys IPU HEOOXOAUMOCTH

TpeOyromux nepedopa BapuaHToOB,
MIPOBEPKHU yCIOBHI1, BBIOOpA
ONTHMAJILHOTO Pe3yJbTaTa.




CXEMBI, TAOIHIIBI, TPaQUKH, JHATPAMMEI.

B nosceonesnotl scuznu u npu uzyueHuu
Opyaux npeomemos:

- pemaTh NPAKTHYECKHUE 3aJIa4H U 33J[a4d U3
JPYTUX MPEIMETOB

I'eomerpus

- BJIaJIETh TEOMETPUIECKUMU TOHSATHIMU TIPU
pELIeHUH 33/1a4 ¥ IPOBEACHUH
MaTeMaTHYECKUX PacCyKICHUM;

- CAMOCTOATENIFHO (OPMYITHPOBATH
OTIpeIeNIeHUs] TEOMETPUIECKHUX (UTYD,
BBIJIBUTaTh TUIIOTE3BI O HOBBIX CBOWCTBAX U
NPU3HAKAX TEOMETPUIECKUX (PUTYD U
000CHOBBIBATh WJIM OIIPOBEPTaTh UX,
000011aTh MJIH KOHKPETH3HPOBATH
pe3yNbTaThl Ha HOBBIX Kiaccax ¢uryp,
MIPOBOJUTH B HECIIOKHBIX CIYJastx
Ki1accuukanuio GUryp no pas3nuyHbIM
OCHOBAHHSM;

- UCCJIEZIOBATh YEePTEXKHU, BKIIIOYAs
KoMOuHamu (GUryp, U3BJICKATH,
UHTEPIIPETHPOBATh U MPEOOPa30BHIBATH
UH(OPMAIINIO, TIPEACTABICHHYIO Ha
Yyeprexax;

- pemaTh 3aJa4l reOMETPUIECKOro
CoJiepKaHus, B TOM YHCIIE B CUTYaIUsX,
KOTJIa aJITOPUTM PEIIEHHsI HE CIIEYET SBHO
U3 YCJIOBUS, BBIIOJIHATH HEOOXOAUMBIE IS
pelIeHus 3a/1a41 JOTIOJTHUTEIbHbIE
HOCTPOECHHUS, UCCIIEI0BATh BO3MOXKHOCTb
NpUMEHEHHS TeopeM U (pOpMyIT ISl peIIeHus
3aja4;

- yMeTh (OPMYIIHPOBATH M TOKA3BIBATH
reOMETPUUECKUE YTBEPKACHUS;

- BJIQJIETh MOHITHAMH CTEPEOMETPHH:
npu3Ma, napajuiesenumnes, TupamMmmuia,
TeTpa’ip;

- IMETh IPEJCTaBIeHUs 00 akcuoMax
CTEpEOMETPHUH U CIEJCTBUAX U3 HUX U YMETh
NPUMEHSTH WX MIPH PEIICHUHN 3a71a4;

- YMETh CTPOUTH CEYEHHUS MHOTOI'PAaHHHUKOB C
UCTIOJI30BaHUEM PA3IMYHBIX METO/IOB, B TOM
YHCIIe U METOJ1a CIIE/IOB;

- UMETh MIPEJICTABIICHUE O CKPEIUBAIOIINXCS
HPSMBIX B IPOCTPAHCTBE U YMETh HAXOUTh
YTOJI 1 PACCTOSTHHE MEKIY HHMU;

- IPUMEHSATH TEOPEMBI O TAPAIIIETEHOCTH
NPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE MPH
pELICHUH 3a]a4;

- YMETh IPUMEHATH NapajieIbHOe
NPOCKTHUPOBAHUE ISl U300pakeHust GUryp;

- YMETb IPUMEHSATH NEPICHIUKYIIPHOCTH
IPSIMOM 1 TNIOCKOCTH MIPU PELICHUH 33/1a4;

- UMETh IIpeJICTaBIEHUE 00
aKCHOMAaTHYECKOM METOJIE;

- BJIQJICTh MIOHATHEM T€OMETPUUYECKHE
MecTa TOYeK B IPOCTPAHCTBE M yMETh
MPUMEHSTH UX JUIS PEILICHHS 3a]1a4;

- YMETh IPUMEHSATSH JUIS PELICHUS 3a71a4
CBOWCTBA IJIOCKUX U ABYT'PAaHHBIX yIJIOB,
TPEXTPAaHHOTO YIJIa, TEOPEMbI KOCHHYCOB
¥ CHUHYCOB JUUIsl TPEXTPAHHOTO YTJIa;

- BJIaJICTh MIOHATHEM NEPICHIUKYIISIPHOE
CEUeHHE MPU3MBI U YMETh IIPUMEHSThH
ero Npu PEIICHNH 3a/1ay;

- IMETH TMPEJICTABICHHUE O
JIBOMCTBEHHOCTH TPaBHIIbHBIX
MHOTOT'PaHHHUKOB;

- BJIaJICTh MOHATUSMH EHTPAIBHOE U
napaieibHOe IPOSKTHPOBAHUE H
HPUMEHSTH UX NPU MIOCTPOCHUH CEUEHHI
MHOTOT'PaHHHKOB METO/IOM MPOEKIINH;

- IMETb MPEJICTABICHHUE O Pa3BEPTKE
MHOTOTpaHHHKA U KpaTyaliem MmyTy Ha
MIOBEPXHOCTH MHOTOTPaHHUKA;

- IMETh MPEJICTABICHNE O KOHUIECKUX
CEUCHMSIX;

- IMETH MPEJICTABIICHHE O KACAIOIIMXCS
cdepax U KOMOMHAIIMU TEJ BPAIIEHUS U
YMETh IPUMEHSITh UX MIPU PEIICHUN
3ajau;

- IPAUMEHSTH MPH PEIICHUH 3324
(opMyiTy pacCTOSTHUS OT TOUKHU 10
IUIOCKOCTH;

- BIIAJIETh Pa3HBIMHU CTIOCOOAMH 3aJaHHS
NpsIMOI ypaBHEHUSIMU U YMETh
MPUMEHSTH MIPH PEIICHUN 3a71ad;

- IPUMEHSATH NPH PEeIICHUHN 3a7a4 U
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIH
METOJ U METOJ KOOpAMHAT;

- UMETh IpeJIcTaBlIeHne 00 akcrnomax
o0beMa, MPUMEHATh (OPMYITbI 0ObEMOB
MPSIMOYTOJIBHOTO TTapalIeyIeIuIIe A,
MPU3MBI U TUPAMUJIbI, TETPadIpa Ipu
peIIeHIH 3a/1aY;

- IPUMEHSATH TEOPEMBbI 00 OTHOIICHHUSX
00BEMOB TP PEIICHUH 33/1a4;

- IPUMEHATh UHTETPAJT 7151 BHIYUCIICHUS
00BEMOB U TTOBEPXHOCTEH T
BpAaIlCHHsI, BEIYUCICHUS MJIOIIA I




- BIIaIETh MOHATUSIMH OPTOTOHAIEHOE
NPOCKTHUPOBAHUE, HAKIIOHHBIC U UX
HPOEKLUH, yMETh IPUMEHATH TEOPEMY O TPeX
NEepIEHINKYIISpax MPU PEIICHUH 3a/1a4;

- BJIQJICTh MIOHATUSIMH PACCTOSTHUE MEXY
¢urypamu B mpocTpaHcTBe, 00U
HNEePHECHANKYIISP ABYX CKPEIINBAIOIINXCS
HPSMBIX U YMETh IIPUMEHSTD UX TPH
pelLIeHuN 3a/1a4;

- BJIQJICTh MMOHATHUEM YTOJI MEXY IPSIMOM 1
IUTOCKOCTBIO M YMETh IPUMEHSATH €T0 IPH
pELICHUH 33]a4;

- BJIJICTh MOHATUSIMH ABYTPAHHBIN yrod,
YTOJI MEXJY TNIOCKOCTSIMH,
NEepPIEeHANKYIISIPHBIC TTIOCKOCTH U YMETh
NPUMEHSTH UX MPH PEIICHUHN 3371a4;

- BJIJICTh MOHATUSIMH TIPU3Ma,
napaJieNienuIe]] ¥ IpUMEHSITh CBOMCTBA
napaJuleenuIeaa Ipy peleHn  3a/1ady;

- BJIJICTh MIOHATUEM IPSMOYTOIbHBIN
napaieNienuIe,]] ¥ IPUMEHSTh €ro Mpu
peLIeHUN 3a1ay;

- BJIQJICTh MOHATHAMH ITHPAMH/JIA, BUJIBI
HpaMUJI, YIEMEHTHI TPABUIIbHON TTHPAMU/IBI
¥ YMETh IPUMEHSTH UX MPH PEIICHUN 3a71a4;
- UMETb MIPEJCTABICHHUE O TeopeMe Ditepa,
NPaBUIBHBIX MHOTOTPAaHHHKAX;

- BJIaJIETh MOHATHEM IIOLIA/IU TTOBEPXHOCTEH
MHOTOTPAaHHUKOB U YMETh MPHUMEHSTH €TO
IPU PELIeHNH 33/1a4;

- BJIQJICTh MOHATHAMH TeJa BpaIleHHUs
(UMAMHApP, KOHYC, Map U cdepa), UX CeUeHUs
¥ YMETh IPUMEHSTH UX IIPH PEIICHUHN 3a71ay;
- BJIaJIETh MOHATUSIMU KacaTelIbHbIE MPSIMBbIC
Y TUIOCKOCTH ¥ YMETh MTPUMEHSTh U3 MPH
peLIeHUH 3a]a4;

- UMETh MPEJICTABIICHHS O BIIMCAHHBIX U
ONHCAHHBIX cepax U yMETh MPUMEHATh X
NIPY PEUICHNH 33/1a4;

- BJIaJIETh MOHATUAMHU 00bEM, 0OBEMBI
MHOTOTPaHHHUKOB, TEJ BPAIICHUS
NPUMEHSTh UX NIPU PEIICHNH 3a]1ay;

MUMETH MPEICTABIICHUE O Pa3BEPTKE
IWIMH/PA U KOHYCa, TUIOIAAN TOBEPXHOCTH
IUIMHIpA U KOHYCa, YMETh IPUMEHSTh UX
IIPU PELIeHNH 3a/1a4;
- UMETh MIPEJICTABIICHHE O TUIOMIAIHN chephl 1
yYMETh PUMEHSTD €T0 MPH PEIICHUH 3aj1ay;
- YMETh penIaTh 3aa4i Ha KOMOWHAINN
MHOTOT'PaHHHMKOB U TE€JI BpAILICHHS,
- UIMETh NPECTABICHUE O 000NN B
IPOCTPAHCTBE M YMETh pelIaTh 3a7auu Ha

chepuyeckoro mosica 1 oobemMa
LIapOBOTO CJI0S;

- UMETh MPEJICTABICHHE O IBUYKECHUSX B
IIPOCTPAHCTBE: MapaJlJIeIbHOM IEPEHOCE,
CUMMETPUU OTHOCUTENBHO IJIOCKOCTH,
[EHTPATLHOW CHMMETPHUH, TTIOBOPOTE
OTHOCHUTEJIBHO IPSIMOM, BUHTOBOM
CUMMETPHUH, YMETh IPUMEHSATh UX MPU
pElIeHUH 3a]1aY;

- UMETh IIPEJICTABICHHE O IIOIATN
OpPTOTOHANILHOM MPOEKIINH;

- IMETh MIPEJICTABICHUE O TPEXTPAHHOM H
MHOTOTPaHHOM YTJI€ U IPUMEHSATH
CBOMCTBA IJIOCKUX YIJIOB
MHOTOTPAHHOTO yIJIa MPH PEIICHUU
3azay;

- UMETh MIPEJICTABICHUS O
npeoOpa3oBaHUM MOJ00US, TOMOTETHUU U
YMETh MPUMEHSTH UX TIPU PEIICHUN
3a/1ay;

- YMETh pemiath 3a/1a4 Ha MII0CKOCTH
METOJIaMH CTEPEOMETPHH;

- YMETh IPUMEHSATH (HOPMYIIBI 00BEMOB
IpU pPEIIeHUH 3a1a4




OTHOIIIEHHE 00BEMOB | IO CH
MOBEPXHOCTEH MOJOOHBIX (QUTYD.

B nosceonesHotl scuznu u npu uzyueHuu
Opyaux npeomemos:.

- COCTABJIATH C UCIIOJIb30BAHUEM CBOMCTB
FEOMETPHUECKUX (UTYP MaTEMATHICCKHE
MOJICITN JIJISl PEIICHUS 3a/1a4 TPAKTUYECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX JTUCIHUILINH,
UCCIICIOBATh MOJyYCHHBIC MOJICIIN U
UHTEPIPETHPOBATH PE3YIIHTAT

- BJIAJIETh [TOHATUSAMU BEKTOPBI U UX
KOOpJMHATBHI;

- YMETb BBIIIOJIHATH OIEpaLliU HaJ
BEKTOPAMU;

- HCIIOJIb30BATh CKAISIPHOE IPOU3BEACHUE
BEKTOPOB IIPU PEIICHUH 33]1a4;

- IPUMEHSTh YPaBHEHHUE IJIOCKOCTH,
(dopMyIly pacCTOSIHUS MEXAY TOUKaMH,
ypaBHeHUE chepbl IpU PEIICHUH 3a/a4;

- OIIEPUPOBATH ITOHATUAMH JI€KAPTOBBI
KOOpJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOpAMHAThI BEKTOPA, YIOJ MEXKIY
BEKTOPAMH, CKaJSIPHOE IPOU3BEICHHE
BEKTOPOB, KOJJIMHEAPHBIE BEKTOPDI;

- HaXOJIUTb PACCTOSIHUE MEXY IBYMs
TOYKaMH, CyMMY BEKTOPOB U
IIPOM3BEICHNE BEKTOPA HA YUCIIO, YIOJl

BeKTOpbI M | _ ypyivensiTh BEKTOPBHI M METOZ KOOPAMHAT B | MEXKJLY BEKTOPAMH, CKAIPHOE
KOOp/AMHATLI | TPOCTPAHCTBE MPH PEIICHHH 33124 IPOU3BEJICHUE, PACKIIAABIBATH BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;
B - 3aJ1aBaTh IJIOCKOCTh YpPaBHEHUEM B
npocTpanc- JIeKapTOBOM CHCTEME KOOPAHHAT;
- pemraTh NpOCTEHINNE 3aJaun
TBE BBE/ICHHEM BEKTOPHOTO 0a3uca;
- HAXOJUTh 00BbEM Mapaiesenumnena u
TETpad/pa, 3alaHHbIX KOOPANHATAMH
CBOMX BEpIIINH;
- 3a]1aBaTh MPSIMYIO B TIPOCTPAHCTBE;
- HAXOJUTh PACCTOSIHUE OT TOYKH 10
TUIOCKOCTH B CUCTEME KOOP/IMHAT;
- HAXOJUTh PACCTOSTHUE MEXKIY
CKPEIIMBAIOIIUMHUCS TPSMBIMH,
3aJaHHBIMH B CHCTEME KOOPAMHAT
Hecropus - UMETh MPEJCTABICHUE O BKIIAJIE - IPE/ICTABIIATH BKJIA]] BHLIAIOIIAXCS
BBIJAIOLIMXCSI MATEMAaTUKOB B Pa3BUTHUE MaTeMaTUKOB B Pa3BUTHE MAaTEMaTUKU U
MATEMATHKH | yayg; WHBIX Hay4HBIX 00JacTei;
- IOHUMATh POJIb MAaTEMAaTUKHU B Pa3BUTHH - IOHUMATh POJIb MATEMAaTHUKU B
Poccun paszsutuun Poccun
- UCIIOJIb30BATh OCHOBHBIC METO/IbI - IPUMEHSTh U3BECTHBIC METO/IBI TIPH
JO0Ka3aTeJIbCTBA, IPOBOAUTH JOKA3aTEILCTBO peuieHur CTaHAAPTHBIX MAaTEMATUYCCKUX
U BBINOJIHATH ONIPOBEPIKEHUE; 3anad,
- IPUMEHSATH OCHOBHBIE METOJIBI PENIEHHUSI - 3aMCHaTh 1 XapaKkTepu3oBaTh
Merojnr MATeMATHUECKHX 3aa4; MaTeMaTHIECKHe 3aKOHOMEPHOCTH B
- Ha OCHOBE MaTEMaTHUYECKHX OKPYRAIOTIEH ACHCTBUTENILHOCTH,
MaTeMaTHKH - IPUBOJIUTH TIPUMEPHI MATEMaTHYECKUX

3aKOHOMEPHOCTEH B PUPOAE
XapaKTepU30BaTh KPacoTy U COBEPIIEHCTBO
OKPY’KaroIero MUpa v MpOU3BEACHUAN
HCKYCCTBA,

- IPUMEHSATH POCTENUIINE TPOTPAMMHBIE

3aKOHOMEPHOCTEH B MPUPOJIEC, B TOM
YUCIIE XapaKTePU3YIOLINUX KPacoTy U
COBEPUIEHCTBO OKPY’KAIOIIET0 MUpPa U
MPOU3BEICHUI UCKYCCTBA,;

- IPUMEHSTh MaTEMaTUYECKUE 3HAHUS K




CHCTEMBI [IPH PEIIEHUH MATEMATHIYECKUX (MonenmupoBanue PU3NIECKUX

- ITOJIB30BAThCS MPUKJIAIHBIMH ITPOTrPAMMaMU
U TIporpaMMaM# CUMBOJIBHBIX BBIYUCIICHUN
IS MCCIIEMOBAHMS MAaTEMATHIECKHAX
00BEKTOB

Conep:kanue y4eOHOIro Kypca, mpeamMera

Anred6pa v HaYaJIa aHAJIU3A

[ToBropenue. Pemenue 3agad ¢ HMCHOJIB30BAHUEM CBOWCTB YHMCEI U CHCTEM
CUUCJICHHUS], IETMMOCTH, JTOJIEH U YacTel, MPOLIEHTOB, MOAYJer yuceln. Pemenne 3anau
C HUCIOJIb30BAaHHMEM CBOMCTB CTENEHEW M KOpHEH, MHOTOYJICHOB, MPEOOpa3OBaHMIA
MHOTOYJIEHOB M  JPOOHO-pAallMOHAIBbHBIX  BbIpakeHUM. Pemenwe 3amau ¢
WCIIOJIb30BAaHUEM T'paayCHOM Mephl yria. Moayip uducia U €ro cBoMcTBa. Pemienue
3a/1a4 Ha JIBUKEHUE U COBMECTHYIO pabOTy, CMECH U CIUIABbI C MOMOILBIO JINHEHHBIX,
KBAJIPAaTHBIX U APOOHO-pAllMOHANIBHBIX YpaBHEHM M ux cucteMm. Pemienue 3amay c
MIOMOUIbIO YHCJIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C OJHOM MEPEMEHHOMW, C
NPUMEHEHHEM  HW300paXeHHsl YUCJIOBBIX MPOMEXYTKOB. Pemienume 3amau ¢
UCTIOJIb30BAaHUEM YHUCIIOBBIX (YHKIMH M MX rpadukoB. lcrmomp3oBaHHE CBOWCTB U
rpaduKoB TUHEHHBIX M KBaAPATUYHBIX (PYHKUIUNA, 0OpaTHON MPOMOPIMOHATIBHOCTU U

dynxmun Y =X . paduueckoe peleHne ypaBHeHHiT U HepaBeHCTB. Vcronb3oBanue

ornepanuil HaJl MHOXXECTBAMH M BbBICKa3bIBaHUSMHU. lICIONB30BaHUME HEPABEHCTB U
CUCTEM HEPaBEHCTB C OJIHOM MEPEMEHHOM, YHCIIOBBIX MPOMEKYTKOB, UX 00bEIUHEHUM
u nepecedeHuil. IlpumMeHeHune mnpu pelIeHWH 3agad CBOMCTB apu(METHYECKOW H
F€OMETPUYECKOW  IPOrPECCHH, CYMMHPOBaHUs OECKOHEYHOM  cXopsencs
TEOMETPUUYECKOHN MPOTPECCHUH.

MuoxecTBa (Y4HMCIIOBBIE, TeoMeTpuueckux ¢uryp). XapakTepHUCTHUYECKOE
CBOWCTBO, JJIEMEHT MHOXECTBAa, IIyCTO€, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
CnocoOsl  3amanust MHOXeCTB [loamHOkecTBO. OTHOIICHHUS] TMPUHAJICKHOCTH,
BKJIIOUEHUS, paBeHcTBa. Onepanun Haa MHoxecTBamH. Kpyrum Olinepa. Koneunsle u
OeCKOHEUYHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

HctuHHBIE M JIOXKHBIE BBICKA3bIBaHUS, OIEpPAllUM HAJ BbICKA3bIBAHUSMHU.
Aneebpa  evickazvieanui. CBSI3b BBICKA3bIBAHMM € MHOXecTBaMH. KBaHTOpHI
CYIIIECTBOBAHMS U BCEOOIIHOCTH.

3axoHbl JOTUKU. OcHo8Hble 02udecKue npasuia. Pelienue Joru4eckux 3aaay ¢
MCIIOJIb30BaHUEM KPYTrOB Dillepa, OCHOBHBIX 102UYECKUX NPABUI.

Ymo3zakmoueHus. OO0OCHOBaHMS U JI0Ka3aTeIbCTBO B MaTeMaTuke. Teopemsbl.
Buasl maremaTHuecKuX YTBEpXKICHMH. Buowl odoxazamenvcms. Mamemamuueckas
UHOYKYuUsi. Ymeepocoenus: obpamHoe OAHHOMY, HNPOMUBONOJIONCHOE, O0OPAMHOE
NPOMUBONONOANCHOMY OanHomy. IIpU3HaK U CBOWCTBO, HEOOXOIUMBIE M JOCTATOYHBIE
YCIIOBUSL.

OcnosHnas meopema apugpmemuxu. Ocmamru u cpasnenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema ®Pepma. Q-uunvlie cucmemvl
cuucaenus. @Pynkyusa Jilnepa, Yucio u cymma oeaumenel HamypaibHo20 YUcd.

Panuannas Mepa yria, TPUTOHOMETPHYECKAsI OKPYXHOCTb.
Tpuronomerpuyeckue (GyHKUUU uyucenl u yriuoB. DopMynbl NpUBEACHUS, CIOXKCHUS
TPUTOHOMETPUYECKUX (PyHKUUN, (DOpMynbl JBOHHOTO W MOJIOBUHHOTO apryMEHTa.
[IpeobpazoBanre CyMMBbI, pa3HOCTH B IPOU3BEIEHUE TPUTOHOMETPUUECKUX (DYHKIUH, U
HA000pOT.

Cp€aCTBa U JICKTPOHHO-KOMMYHHUKAITMOHHBIC | HCCIICAOBAHHUIO OKPYKAIOMICTO MUpa

3a4ad4; IIpoIeCcCcoB, 3a1a4un BKOHOMI/IKI/I)




Hynu ¢yHKIMH, TPOMEXYTKH 3HAaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hamnbounbiee
U HauMeHbliee 3HaueHue GyHkiuu. [lepuonnyueckue GyHKIUU U HAUMEHBIINUN MTEPHO/.

UYerHsle 1 HeueTHbIEe QPyHKUMU. DYyHKyuu «0podHas yacmov uuciay Y = {X} u «yenas

yacmo yuciay Y = [X] .

Tpuronomerpuyeckue (QYHKIHU YUCIOBOrO aprymenta Y =COSX, Yy=sSinx,
y =tgx, y =ctg x. CpoiicTBa u rpagK TPUTOHOMETPUUYECKUX (PYHKUIUH.

OOpatrHble TpUroHOMETpUYeCKHe (DYHKIMH, UX TJIaBHBbIC 3HAYEHUS, CBOMCTBA U
rpa¢puku. TpuroHomerpuueckue ypaBHeHUsA. OFHOPOAHBIE TPUTOHOMETPUUYECKHE
ypaBHeHHs. PenieHue npocTedIMX TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocreiimmue
CUCTEMBI TPUTOHOMETPUUYECKUX YPABHEHUH.

Crenenb ¢ JEHCTBUTENBHBIM IIOKa3aTelieM, cBoWcTBa crteneHu. [Ipocreitmue
noKa3aTeJbHbIC YpaBHEHU U HepaBeHCTBA. [loka3arenpHas QyHKIHS U €€ CBOWCTBA U
rpaduk. Yucno € u pynkuus y =e*.

Jlorapudm, cBoiictBa norapudma. JlecATUUHBI U HATypalbHBIA JOorapudM.
[IpeoOpazoBanue norapupMuvecKkux BbIpaxkeHUd. Jlorapupmuueckne ypaBHEHUS H
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

Crenennast GpyHKIUS U €€ CBOMCTBA U Tpaduk. VpparroHaibHbie ypaBHEHUSI.

IlepBuuHbIE NPENCTABICHHUS O MHOXECTBE KOMIUIEKCHBIX 4ucen. /leucmeus c
Komniekcuvimu yuciamu. Komnnexcno conpsowcennvie uucia. Mooyne u apaymenm
yucna. Tpueonomempuueckasn popma KomniekcHozo uuciaa. Pewenue ypaenenuii 6
KOMNJIEKCHbIX YUCTAX.

Meton uHTEpBaloOB As pelleHuss HepaBeHCTB. IIpeoOpasoBanusi rpaduxos
(GyHKIMI: CIBUI, YMHOXXEHHE HA YHUCIO, OTPAaXEHHUE OTHOCHUTEIBHO KOOPJMHATHBIX
ocell. 'padrueckue MeToIbl pelIeHUs] ypaBHEHUI U HEpaBEeHCTB. PelieHne ypaBHeHUN
Y HEPaBEHCTB, COJEPKAIINX EPEMEHHYIO 10| 3HAKOM MOYJIS.

CucteMbl TOKa3aTeNbHbIX, JOrapUPMUUECKUX U UPPALUOHAIBHBIX YpaBHEHHH.
CucreMsbl OKa3aTeIbHBIX, JIOTAPUPMUUECKUX U UPPALIMOHAIbHBIX HEPABEHCTB.

B3aumHuo oOpatnbie pyHkuMU. ['paduku B3auMHO 0OpaTHBIX (YHKIUA.

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmeneHu eviuie 2
cneyuanbHulx 6u008. Teopema Buema, meopema be3y. Ilpusooumvle u nenpugooumvle
mHozounenvl. Ocnosnas  meopema  ancedopvl. Cummempuueckue MHO2OUNEHDL.
Lenouucnennvle u yenosHauHvle MHO2OUIEHbI.

Juogpanmosevr  ypasnenus. ILlenuvie Opoou. Teopema Depma o cymme
K8ao0pamos.

Cymmbl u psobl, MEMOObL CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHU.

Teopembl 0 npubauACEHUU OCUCMBUMENbHBIX YUCEN PAYUOHATbHBIMU.

Mnoorcecmsa Ha KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Byuakosckozo, nepasencmeo Hencena, nepasencmsa o
CPeOHUX.

[lonsitne mnpenena @yHkuuu B Touke. [lowamue npedena Gyukyuu 6
beckoneunocmu. Acumnmomol cpaghuxa Qynxkyuu. CpasHenue 6ECKOHEUHO MATLIX U
beckoneuno oonvuux. HenpepoiBHOCTh GyHKIMH. Colicmea Henpepbl8HbIX QYyHKYULL.
Teopema Beuepwmpacca.

Huddepenuupyemocts  pynkuuu. IlpomsBognas  QyHKUMH B TOUKE.
KacarenbHas k rpaduky ¢yHkuuu. [eomeTpudeckuid M (QU3MUECKUH CMBICT
pou3BOAHON. [Ipumernenue npouzeoonol 6 ¢pusuxe. IIpon3BOIHBIE 3JIEMEHTAPHBIX
¢ynkunit. [Ipasuna nuddepeHpoBanus.

Bropas mpousBogHas, ee reoMeTpruIecKuil U (U3UIECKUN CMBICIL.



Touku skcTpemyma (MakcMMyma ¥ MHHHMYMa). VccrnenoBaHue 3JIeMEeHTapHBIX
GbyHKIMI Ha TOYKM 3KCTpeMyMma, HauOouiblliee U HAaUMEHbIlIee 3HAYCHHUE C MOMOUIBIO
npou3BonHON. [locmpoenue epaguxos @yHKYuli ¢  HNOMOWBIO  NPOU3BOOHDIX.
Ilpumenenue npouszeoonou npu pewtenuu 3aday. Haxooxcoenue sxcmpemymos ghynxyuii
HECKONbKUX NePEeMEHHDBIX.

[TepBooOpasnas. Heonpenenennsiii uaterpai. IlepBooOpa3Hble AJIeMEHTapHBIX
¢ynkuumii. Ilmomanps kpuBonmuHeiHo Ttpaneunu. @®opmyna HeroTona-Jleiibnuna.
OrnpenelieHHbId MHTETpaNL. Buiuucienue niowadeu niockux ¢ueyp u ob6vemos mein
8paUjeHUs C NOMOWbIO UHMeZPad..

Memoowi pewienus hyHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemienue 3anau ¢ UCMONb30BAaHUEM CBOWCTB (PUTYp Ha MIOCKOCTH.
Pemenne 3agau Ha J0Ka3aTeNbCTBO M IIOCTPOEHUE KOHTpHpUMEPOB. lIpuMeHeHue
OPOCTEHIINX JIOTHYECKHX TMpaBujl. PerieHue 3ajay ¢ HCMIONB30BAaHHUEM TEOPEM O
TPEYroJabHUKAX, COOTHOUIEHUM B MPSIMOYIOJIbHBIX TPEYrOJbHUKAX, (DAKTOB, CBSI3aHHBIX
C 4eThIpexyrojbHUKaMu. PemieHue 3agady ¢ HCHOJIb30BaHUEM (PAKTOB, CBS3aHHBIX C
OKpYXXHOCTSIMU. Perienue 3asay Ha M3MEpPEHHUs Ha IUIOCKOCTH, BBIYMCIICHUS JJIUH U
wiomanen. Pewenue 3a0ay ¢ nomMowpbio 6eKmMopo8 u KOOPOUHAM.

Harnsgnas crepeomerpus. [lpuszma, napamienenunen, nupaMmuia, TETpasap.

OcHOBHbBIE TOHSTUS TEOMETPUH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
CIEeCTBUS U3 HUX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas onsn mempasopa. IlocTpoeHHE CEYCHHMH MHOTOIPAHHUKOB
MetogoM  cienoB.  lleHTpanbHoe — mpoektupoBaHue.  IlocTtpoeHue — ceueHMi
MHOTOTPaHHUKOB METO0M IMPOEKIIUH.

CkpeuuBatouiiecs: npsiMble B IPOCTPAHCTBE. YTON MEXAY HUMH. Memoowl
HAX0JHCOCHUS. PACCNOSHUL MeAHCOY CKPEUSUBAIOUWUMUCS NPAMBIMU.

Teopembl 0 mnapamieIbHOCTH MPSAMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE.
[TapannensHOEe NPOEKTUPOBAHUE U HU300paxeHue Quryp. [ eomempuueckue mecma
Moyex 8 npoCmpaHcmae.

[lepneHIUKYIAPHOCTD NPSAMOM U TNIOCKOCTH. OPTOrOHAIBHOE POEKTUPOBAHUE.
Haxnonuslie u nnpoekiuu. Teopema o Tpex NeprneHANKyIspax.

Buovi mempasopos. Opmoyenmpuyeckuti mempas’op, KaApKACHulil mempasop,
pasHoepanublil. mempad’op. IlpsamoyeonvHuiti mempad0p. Meduanst u Oumeouarsi
mempas’aopa.

Ilocmpaueanue mempasopa 0o napaiienenuneod.

Paccrostnust mexny ¢urypamu B mpocTtpancTBe. OOmumii neprneHauKyasp ABYX
CKPEIIUBAIOIINXCS TPSIMBbIX.

Yrael B mpoctpaHcTBe.  [lepneHAMKyIsipHBIE — IUIOCKOCTU.  [lnowjaow
opmozoHanvHou npoexyuu. Ilepnenouxynsipnoe ceuenue npusmol. IpexepanHvli u
MHocoepanHblti yeon. Ceolicmea NIOCKUX Yeno8 MHo2oepannozo yena. Ceoucmea
NIIOCKUX U O8Y2PAHHBIX Y208 MpexepanHo2o yena. Teopembl KOCUHYCO8 U CUHYCO8 O/A
MpexeparHo2o yaia.

Bunel MHOrorpaHHukoB. Pazgepmku muocoepannuxa. Kpamuaiiwue nymu Ha
NOBEPXHOCTU MHO202PAHHUKA.

Teopema Diinepa. 1lpaBUiIbHBIE MHOTOTPaHHUKH. /[80ticMBEHHOCMb NPABULLHBIX
MHO202PAHHUKOB.

[Tpusma. Ilapamnenenunen. CpolicTBa mnapaimenenunena. [IpsMoyroybHbIN
napajuienenunea. HakioHHbIE PU3MEL.

[Tupamuna. Buael nupamug. DJIeMEHTHI NPaBUILHON mupamMuasl. [Tupamuasl ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U TPAHSMHU, X OCHOBHBIC CBOICTBA.

[Inomaau moBepXHOCTE MHOTOIPAaHHUKOB.



Tena Bpamienus: MUIUHAP, KOHYC, map u cepa. CedeHus UUIMHIPA, KOHYCa U
mapa. [llapoBoii cerMeHT, mapoBoOi CII0H, MAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.

Onemenmul cghepuueckou eeomempuu. Konuueckue ceuenusi.

KacatenpHble mpsiMble W IUIOCKOCTH. BrHucaHHbIE W ONUCAHHBIE CQEpBI.
Kacarowuecs cghepvr. Kombunayuu men spawjenus.

Bextopsl u xoopaunHatel. CymMmMa BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHUCIO.
Yron mexay Bektopamu. CKallipHOE MTPOU3BEICHUE.

VYpaBHeHue minockoctd. Popmyisia pacCTOSHHUS MEXKAY TOYKAMHU. YPABHEHHUE
cheprl. Dopmyna paccmoanus om mouxku 0o niockocmu. Cnocobvi 3a0anus NPAmou
VPasHeHUsAMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U MemoOOM
KoOpOuHam. DieMeHmyl 2eoMempuu Macc.

[TonsitTue oO0bema. OOBEMBI MHOTOIpaHHUKOB. OOBEMBI Teld BpallleHUs.
Axcuomol 0bvema. Bwvigod @opmynr 00vemo8 npamoyeonvbH020 napaiieienuneod,
npusmel U nupamuovl. Popmynsl 018 HAxoxcoeHus obvema mempadopa. Teopemvl 0O
OMHOWEHUAX 00BLEMOS.

Ipunoocenus unmezpana K 6bIMUCIEHUIO 00beMO8 U NoepxHocmel mel
spawenus. Ilowaos cgepuueckoco nosca. Obvem wapogozo cnos. Ilpumenenue
00beMo6 npu peueHuy 3a0ad.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomaap moBEpXHOCTH LHMWJIMHIIPA U KOHYCA.

KomOuHanmn MHOTOTpaHHUKOB U TEJI BPaIICHUSI.

[Tonobue B mpoctpancTBe. OTHOLIEHHE O0BEMOB M IUIOIIAJEH MOBEPXHOCTEH
Mo00HBIX (uUryp.

Hsuoicenuss 6 npocmparcmee: napaniebHlll NEPEHOC, CUMMEMPUs. OMHOCUMETbHO
NIAOCKOCMU, YEHMPATIbHAS CUMMEMPUS], HOBOPOM OMHOCUMENLHO NPSIMOIL.

IIpeobpazosanue nodobus, zomomemus. Pewenue 3adau Ha niockocmu c
UCNONIL30BAHUEM CIMEPEOMEMPUYECKUX MEMOOO8.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rpad)oB 1 KOMONHATOPHKA

[ToBTOpenue. Mcnonb3oBanue TabIuIl U Juarpamm Ajisi IPeICTaBICHMs! TaHHBIX.
Pemenue 3as1a4 Ha NMpUMEHEHHE OMMCATENbHBIX XaPaKTEPUCTUK UYHUCIOBBIX HAOOPOB:
CpeIHUX, HauOOJIBIIEr0 W HAUMEHBLIEro 3HAYEHHUs, pa3Maxa, JUCHEPCUU U
CTaHJApTHOTO OTKJIOHEHHs. BpluucieHrMe dYacToT UM BEpPOATHOCTEH  COOBITHIL.
Borunicnenue BeposITHOCTEH! B OMNbITaX C PaBHOBO3MOXKHBIMHU — 3JIEMEHTapHBIMHU
ucxonamu.  Hcnonb3oBanne — KOMOMHATOpuKd.  Bblumcienue — BeposTHOCTEH
HE3aBUCHUMBIX coObITHI. Vcmonb3oBaHue (GOpMybl  CIOKEHHUS BEpPOSITHOCTEH,
nuarpamm Jitniepa, 1epeBa BeposiTHOCTeH, hopmyibl bepHymu.

Beposamnocmnoe npocmpancmeo. Akcuomvl meopuu 8eposmHocmel.

YcnoBHas BeposATHOCTS. [IpaBuiio ymMmHO)KeHUs BepoaTHOCTEH. PopMyIna IIOJIHOU
BeposaTHocTH. Dopmyna baiteca.

JluckpeTHble  ciay4yaiiHple BeIMYMHBI U pacnpeaeneHus. CoBMecTHbIE
pacnpeznenenus. Pacnpenenenue cymMMbl U MPOU3BEIEHUS HE3aBUCHUMBIX CITy4alHBIX
BEIMYMH. MaTemMaTuueckoe OXUAAHWE W JUCHEPCHsA  CIy4allHOW  BEJIWYMHBI.
Marematuueckoe 0XKHIaHHE U AUCTIEPCHSI CYMMBI CITyYaiHbIX BETUYHH.

bunapnas cnywaliHas BenuuMHa, pacnpenencHue bepHymin. I'eomerpudeckoe
pacrnpeziesnieHue. bunomuanbHoe pacrnipezeneHue u ero CBOIiCTBA.
T'unepeeomempuueckoe pacnpedenenue u e2o c8oUCmaa.

HenpepbiBHbIE ciydaitHble BeJWYHMHBI. [IIOTHOCTH BeposiTHOCTH. DYyHKIMS
pacnpezneneHus. PaBHoMepHOe pacnpeeneHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.



Pacnpeoenenue Ilyaccona u eco npumenenue. HopmalibHOE paclpeneicHHe.
Oyukiua Jlannaca. [lapamerpsl HOpManibHOTO pacnpenenenus. [Ipumepsl cnydailHbIx
BEJIMYMH, TMOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TOTPEHIHOCTh W3MEPEHUM, pPOCT
yenoBeka). [lenmpanvhas npedenvHas meopema.

Hepagencmeso Yebwviwesa. Teopema Yebviwesa u meopema bepnyniu. 3axon
bonvwux uucen. Bwibopounviii memoo usmepenus eeposmuocmetl. Poav 3akona
bonvbuux yucen 8 Hayke, npupooe u oowecmee.

KoBapuanuss nByx cinyyaiiHeix BenuuuH. [lonsitue o  koadduumente
koppensiiur. COBMECTHbIE HAONIOJEHHS JBYX CIy4alHBIX BEIWYHH. Bbib6opoumbiil
K03 puyuenm xoppenayuu. Jlunelnas pecpeccus.

Cmamucmuyeckass eunomesza. Cmamucmuxka Kpumepus U ee YpPOBeHb
3Hauumocmu. Ilposepka npocmetiwux eunomes. Omnupudeckue pacnpeoeieHuss U ux

C6513b C meopemudyecKumu pacnpedeﬂeﬂuﬂmu. Paneosas Koppeysiyus.

HocmpoeHue coomeemcmaeuil. Hnvexmusnvie u CIOpbEKMUBHbLE

coomeemcmeus. buexyuu. [uckpemuas nenpepvienocms. punyun /[upuxie.

Koouposanue. /[souunas 3anuce.
Ocnognvie nonamus meopuu cpaghos. /epesvs. /{souunoe depeso. Cesaznocmo.

Komnonenmsi cesazsnocmu. Ilymu na epaghe. Diineposvt u I amunomonogvl nymiu.

TemaTu4yeckoe NJIaHNPOBaHUeE C ONpe/ie/ieHHeM OCHOBHBIX BH/I0B y4eOHOM

JACATCJIBbHOCTH

Tema, pazaen Koa- | XapakTepucTHKA OCHOBHBIX BHI0B /IeSITEJIbHO-
BO CTH YYEeHHKA (Ha YPOBHe YueOHBbIX AelicTBHIA)
4acoB

Pa3znesn «Aaredpa»

10 kiaacce

[ToBTOpEeHHe MaTepuana 4
7-9 xaccoB

JleficTBUTENIBbHBIE YHCIIa 12 dopmMynupoBaTh ONpeAeIeHUs HauOOJIBIIErO U
HaMMEHBIIETO 3HaYeHUN QYHKINH, YETHON U
Heu€THOU GyHKuu. POpMyIHPOBATH TEOPEMBI O
CBOMCTBaxX rpa)uKOB YETHBIX U HEUETHBIX
¢bynkuuit. Haxoqute Hanbomblliee 1 HaUMEHbLIIee
3HaueHUs QYHKIIMM Ha MHOKECTBE 1O €€
rpaduxy. MccnenoBath QyHKIMIO, 3aJaHHYIO
(dhopmyioii, Ha 4ETHOCTb. CTPOUTH rpaPUuKu
(GyHKUIMH, UCTIONB3YSI YETHOCTD WIIM HEUETHOCTD.
BrinonHsATe reomeTpruyeckue npeodpazoBaHus
rpaduKoB (QPYHKIUH, CBA3aHHBIE C
MapajuIeIbHBIMU IEPEHOCAMH, PACTSIKEHUSIMH,
CKATUSAMU U CUMMETPUSAMHU, OTHOCUTEIIBHO
KOOPJMHATHBIX OCEH.

dopmynupoBaTh onpeaeIeHre 00paTuMon
¢bynakuu. PacrioznaBats o0patuMyio QyHKIUIO
o e€ rpaduky. YcraHaBnuBaTh 00paTuMOCTh

Yucnosblie GQyHKIUU 10 (GyHKIUH 1O e€ BO3pacTaHUIO WK YObIBaHUIO.
dopmynupoBaTh ONpeAeIeHUE B3aUMHO
obOpatHbIX QyHKIHH. [IpoBepsATH, ABIAIOTCS JIH
JIBE TaHHbIe (PYHKIIMH B3aMMHO OOpaTHBIMHU.
Haxoauth 00paTHyt0 GyHKINIO K JAHHOU
obparumoit pynkuuu. [lo rpapuky naHHOM
GbyHKIMH CTPpOUTH TpaduK 0OpaTHON (PYHKITHH.




VYcranaBnuBath Bo3pacTaHue (yObIBaHHUE)
o0paTHO# (YHKIUH 110 BO3pacTaHUIO (YOBIBAHHIO)
JTAHHOH (YHKITUU.

dopmynupoBaTh onpeaeacHus 001acTu
ompe/ielICHUs] ypaBHEHH I (HEPABEHCTR),
PaBHOCUJIBHBIX YpaBHEHUI (HEPaBEHCTB),
ypaBHEHUH-CIIEICTBUI (HEPABEHCTB-CIICICTBUMN ),
IIOCTOPOHHET0 KOpHA. POpMYIMPOBATH TEOPEMBI,
OIHCHIBAIOLINE PABHOCHIIbHBIE TPEOOPA30BAHUS
ypaBHeHuUl (HepaBeHCTB). [IpumeHsaTH METOA
PaBHOCHJIBHBIX TPE0Opa30BaHui sl pelICHUS
ypaBHEHUI U HepaBeHCTB. Haxoauts obnacThb
orpezieNieHUs] ypaBHEHUI 1 HEPaBEHCTB.
[IpumeHATh METOA CIEACTBUN JIJIsL PELICHUS
ypaBHeHUH. Pemate HepaBeHCTBA METOJIOM
HMHTEPBAJIOB

Tpuronomerpuyeckue
byHKUIUM

24

DopMyIMpOBaTh ONPEAEICHUE PAAUAHHON MEPHI
yria. HaxonuTe paguaHHyio Mepy yria 1o ero
IpagyCHOM Mepe U IpalyCHYIO Mepy yIua I10 €ro
paguaHHON Mepe. BeIuucsaTh JIMHBL AyT
OKpYykHOCTEH. POPMYJINPOBATH ONPEAECIICHUS
KOCHHYCa, CHHYCa, TAHI€HCAa U KOTaHT'€HCa yIJla
IIOBOPOTA. BBIACHATH 3HaK 3HaYCHUM
TPUTOHOMETPUUYECKHX (PYHKIUH. YTIpoImaTh
TPUTOHOMETPUUYECKUE BBIPAXKEHUS, UCIIONIb3Ys
CBOMCTBa YETHOCTU TPUTOHOMETPUUYECKUX
¢ynkuuit. DopMynrpoBaTh OnpeeneHus
nepuoandecKoi (yHKIUH, €€ TJIaBHOTO Mepuo/ia.
Ynpouars TPUrOHOMETPUUYECKNE BBIPAKECHMS,
HCIIOJIb3YSl CBOMCTBA MEPUOUIHOCTH
TPUTOHOMETPUUYECKHX (YHKIUH. ONUCHIBATH
CBOMCTBA TPUTOHOMETPUUECKUX (YHKITHIL.
Crpouts rpaduku GyHKINN HA OCHOBE Irpah)uKoB
YeThIPEX OCHOBHBIX TPUTOHOMETPUYECKUX
¢bynkuuit. [IpeobpazoBrIBaTh
TPUTOHOMETPUUYECKHUE BBIPAKEHHS HA OCHOBE
COOTHOIIEHUI MEXKy TPUTOHOMETPUUECKUMU
(GYHKIMSMHU OJTHOTO M TOTO e aprymenTa. 1o
3HAQYEHMSIM OJIHOM TPUTOHOMETPUUYECKON
(GYHKIMN HAXOIUTh 3HAaYEHUS OCTAJIbHBIX
TPUTOHOMETPUUECKUX (PYHKIIMH TOTO K€
apryMeHTa.

[Ipeo6pa3oBbIBaTH TPUTOHOMETPUYECKUE
BBIPQ)XEHUS HA OCHOBE (DOPMYIT CIIOKEHHSL.
Omnupasick Ha HOPMYJITBI CIIOKEHHUS, JTJOKA3bIBAThH
(dopMyIbl TpuBeeHUs, GOPMYITBI ABOHHBIX
YTJ10B, (POPMYIIBI CyMMBI M Pa3HOCTH CHHYCOB
(xocuHycoB), GopMyITbI peoOpa30OBaAHU
MIPOU3BECHUS TPUTOHOMETPUUECKUX (PYHKIIHUI B
cymmy. [IpeoOpa3oBeIBaTh TPUTOHOMETPUUECKHE
BBIPA)KEHUS HA OCHOBE (DOPMYJI IPUBEACHUS,
(hopMys1 TBOMHBIX U MOJIOBUHHBIX YIIIOB, (HOPMYI




CYMMBI U Pa3HOCTH CUHYCOB (KOCHHYCOB),
(hopMyI TpeoOpa3oBaHUs IPOU3BEACHUS
TPUTOHOMETPUUYECKUX (PYHKIIUH B CYMMY

Tpuronomerpudeckue
YPaBHEHHUS

10

DopMynHMpOBATH OIIPEACIICHHS APKKOCUHYCA,
apKCHHYCa, ApKTaHI'€HCA, aDKKOTAHI€HCa.
HaxoauTs 3HaueHust 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKLUH JUIsl OT/IEJIBHBIX
TaOJMYHBIX 3HAYCHUN apryMenTa. Mcnonb3ys
MIOHATHSI APKKOCHHYCA, apKCUHYCa, ApKTaHI'€HCA,
ApPKKOTAHI€HCAa, PeIlaTh IPOCTEUILINE
TPUTOHOMETPUYECKHUE YPABHEHUS.
dopMyIHpOBaTH CBOMCTBA 0OPATHBIX
TpUroHOMeTpUUYecKuX GpyHKUu. CTpouTh
rpaduku QyHKIHIA Ha OCHOBE TPAUKOB YETHIPEX
OCHOBHBIX 00OPAaTHBIX TPUTOHOMETPHUECKUX
GbyHKIMHA. YIIpomaTh BEIPAKEHHs, COJEpKAIIUE
o0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.
Pacnio3naBaTe TPUTOHOMETPUUYECKUE YPABHEHHUS U
HEpaBeHCTBA. Pemars TpUroHoMeTpu4ecKue
YpaBHEHUS, CBOJAIIMECS K aJlreOpaniyeckum
YPaBHEHUSIM, B YaCTHOCTH PEIIATh OJHOPOIHBIE
TPUTOHOMETPUYECKUE YPABHEHMS IIEPBOU U
BTOpPOH CTEIIEHH, a TAK)KE pelIaTh
TPUTOHOMETPUYECKHE YPABHEHUS, IPUMEHSA
METOJ, pa3JIOKEHUSI Ha MHOXKUTENU. Pemarts
MIPOCTENIINE TPUTOHOMETPUYECKNE HEPABEHCTBA

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

21

IIpeoOpa3oBbIBaTh TPUTOHOMETPUUYECKHE
BBIP)KEHUST HA OCHOBE COOTHOIICHUH MEXIY
TPUTOHOMETPUUYECKUMH (PYHKIIUSIMHU OJJHOTO U
TOTO ke aprymenTa. [1o 3HaueHusmM oTHON
TPUTOHOMETPUUYECKON (PYHKLIMU HAXOTUTh
3HAYEeHUSI OCTAITBHBIX TPUTOHOMETPHYECKUX
(GyHKLUH TOTO K€ apryMeHTa.
[IpeoOpa3oBEIBaTh TPUTOHOMETPHUYECKHE
BBIPQ)XEHUS HA OCHOBE (DOPMYJIT CIIOKEHHMSL.
Omnwupasice Ha GOPMYITBI CIOKEHHS, TOKA3HIBAT
(dhopMyIbl puBeaeHUS, POPMYITBI ABOWHBIX
YII10B, GOPMYITBI CYMMBI 1 pa3HOCTH CHHYCOB
(xocunycoB), hopMyIbl MpeoOpa3zoBaHU
MPOU3BEACHUS TPUTOHOMETPUIECKUX (PYHKITHIA B
cymmy. [IpeoOpa3oBbIBaTh TPUTOHOMETPUYECKHE
BBIp)XEHUS HA OCHOBE (DOPMYJT TIPUBEICHUS,
(dhopMyI1 IBOMHBIX U TOJIOBUHHBIX YTIIOB, popmMyn
CYMMBI ¥ pa3HOCTH CHHYCOB (KOCHHYCOB),
(bopmy mpeobpazoBaHUs TPOU3BEICHUS
TPUTOHOMETPHUYECKHUX (PYHKIIUH B CYMMY

KommiekcHbie uncia

@opMynHpOBaTh ONPENEIEHNS KOMILIEKCHOTO
4yucia, apuMETHIECKUX TEHCTBHM C
KOMILJICKCHBIMH YHCJIaMH, I€HUCTBUTEIBHOM U
MHHMOM 9acTel KOMINIEKCHOT'O YHCIIa,
anreOpandeckoit GOpMbI 3aIHCH KOMITJICKCHOTO
YUCIa, MOAYJISI KOMIUIEKCHOTO YKCIIA U €T0




apryMeHTa, CONPSKEHHBIX KOMIUIEKCHBIX YHCEN.
BrimonsaTe apupmeTrnueckue qecTBus C
KOMIUIEKCHBIMU yKciiamMu. Haxonute
JEHCTBUTEIIbHYIO U MHUMYIO YaCTH
KOMIIJIEKCHOT'O YHUCJIA, MOJyJIb KOMIUIEKCHOTO
YHUCIIA U €0 ApryMEHT, KOMIUIEKCHOE YHUCIIO,
COIPsKEHHOE K AJaHHOMY. POpMyIMpoOBaTh
oTpeJieIeHue TPUTOHOMETPHUYECKON (hOPMBI
3aInuCcy KOMIUIEKCHOTro uncia. M3o0paxars
KOMIUIEKCHBIE YUCIIa HA KOMIUIEKCHOM IIOCKOCTH.
HaxoauTe KOMILUIEKCHYIO KOOPAMHATY YHUCIIA.
[IpencraBisaTh KOMIIJIEKCHOE YUCIIO B
TpUTrOHOMETpHUUecKol opme. BInonHATh
YMHOKEHHE, ICTICHUE U BO3BEJICHUE B
HaTypaJIbHYIO CTETIEHb KOMIIJIEKCHBIX YHCETI,
3alMCaHHbIX B TPUTOHOMETPUYECKON (popme.
IIpuMeHITh KOMILIEKCHBIE YMCIIA AJIS PELLEHUS
anredpanvyeckux ypaBHEHUH, B YaCTHOCTU
KBaJIpaTHBIX YPABHEHUM C I€VCTBUTEIIbHBIMU
KO3 PHULIHEHTaMU U OTpULIATEIbHBIM
JUCKPUMHHAHTOM. POPMYIHpPOBATH OCHOBHYIO
TEOpeMy aIredpsl

[TpouzBoaHas

29

VYcraHaBiIMBaTh CylleCTBOBaHUE Mpeaesa
(YHKIMU B TOUKE U HAXOJIUTh €T0 HA OCHOBE
rpaduka pyHkuuu. Paznuyare rpadguxu
HETPEPHIBHBIX U Pa3pBIBHBIX (DYHKIINH.
HaxoauTe npuparienue aprymeHTa u
npupaniesre GyHKIUU B TOUKe. BIUuCIsITh
CPEIHIOI0 CKOPOCTh ABW)KEHUS MaTEPUATIbHOU
TOYKH T10 3aKOHY €€ JIBH)KEHUS.

DopMyIUpPOBaTh ONPEAEIEHUE IPOU3BOAHON
(GyHKIIUH B TOUKE, MPABUJIA BHIYUCICHUS
pou3BOAHBIX. HaxonnuTe nponsBogHbIE
(GyHKIUH, ypaBHEHUsI KacaTeIbHBIX Tpaduka
(YHKIIMH, MTHOBEHHYIO CKOPOCTb JBMKEHUS
MaTepHuaabHOU ToukH. Mcnonp30Bath
MEXaHWYECKUI U TE€OMETPUUYECKHUI CMBICIT
IIPOU3BOJIHOM B 3a/1ad4aX MEXAHUKH U TEOMETPHH.
dopmyaupoBaTh IPU3HAKU TTOCTOSIHCTBA,
BO3pacTaHus U yobiBaHus QpyHKImH. Haxoante
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS (QYHKIINH,
3aJJaHHOH (popMyIOH.

dopMyIHpoBaTh ONpeAeIeHUs TOYKH MaKCUMyMa
Y TOYKH MUHUMYMa, KpUTHUECKOW TOUKH,
TEOPEMBI, CBA3BIBAIOIINE TOUYKU IKCTPEMYMA C
pon3BoIHON. HaxoauTh TOUKM 3KCTpeMyMa
¢byHKIIMM, HauOoJIbIIIee U HAUMEHbIIIEe 3HAYCHUS
(GyHKIHN Ha TPOMEXKYTKE.

HccnenoBaTh cBOMCTBA (DYHKIIMH C TIOMOIIBIO
MPOU3BOIHON U CTPOUTH rpaduku HyHKIUN

KomOunaropuka u
BEPOSITHOCTb

Hcnonb30Barh METOA MaTEMATUYECKOW HHAYKIIUN
TIPU J0KA3aTeIhCTBE PAaBEHCTB (HEPABEHCTB,




YTBEPXKICHUN O JETMMOCTH LIEJIbIX YHUCEN),
3aBUCALLUX OT IIEPEMEHHOM, IPUHUMAIOLIEH
HaTypaJIbHbIE 3Ha4YCHUA. Pa3nn4aTrs MHOXKECTBA U
YIOPsAIOYEHHBIE MHOXKECTBA. POPMYIMPOBATH
OIIpEeEICHUs IIEPECTAHOBKU KOHEYHOT'O
MHOYKECTBA, pa3MEIICHHUs U3 N 3JIEMEHTOB 110 k,
coueranus (KOMOWHAIIMHK) U3 N AJIEMEHTOB 110 K.
BbruncnsaTe KOJIMYECTBO MIEPECTAHOBOK
KOHEYHOI'0 MHOKECTBA, pa3MEIEHUH U3 N
AJIEMEHTOB TI0 K, a TakKe KOJIMYECTBO COUETaHHM
u3 n aneMeHToB 1o k. Ilpumensts popmyy
6unoma Herotona u tpeyronsHuk Ilackamns mis
COKpPalIEHHOI0 YMHOXKCHMS

Oo6o061aromee
IIOBTOPEHHE

14

11 kiaace

[ToBTOpEeHME MaTepuaa
10 xmacca

Beimonuate apupmernyeckue aeicTBuUs, coueTast
YCTHBIE U MUCbMEHHBIE IPUEMBI, IPUMEHEHNE
BBIYHCIIUTEIBHBIX YCTPOUCTB; HAXOAUTh 3HAYECHUS
KOpHSI HATypaJbHOW CTENEHH, CTETIEHH C
paLOHAIBbHBIM [T0OKA3aTEIEM.

[IpoBOIUTH 1O U3BECTHBIM (hOPMYITaM U
IpaBUIaM Ipeodpa3oBaHusl OYKBEHHBIX
BBIPAKEHUI, BKJIIOYAIOIIUX CTETIEHHU, PAJUKaIbl U
TPUTOHOMETpUUYECKHE (DYHKIMH, BBIYUCIATD
YHICIIOBOE 3HaU€HUE OYKBEHHOT'O BBIPAXKEHMUS.
HaxoauTe npousBoHble QyHKIMHA, TOIB3YSICh
npaBwiIaMu Ju¢depeHIupOBaHHUSL.

HaxoauTe npousBoHble PyHKIMHA, TOIB3YSICh
npaBwiIaMu Ju¢GepeHIupOBaHHUSL.

IIpuMeHsTh IPOU3BOIHBIE IS HCCIIEIOBAHUS
(GyHKIUI ¥ TOCTpOEHUSI UX TpadUKOB B
HECJIOXKHBIX cllydasx. B nuanore ¢ yunrtenem
COBEpPIIIEHCTBOBATH CAMOCTOSITENILHO
BbIpaOOTaHHBIE KPUTEPHH OLIEHKH.
Hcnonp30Bath JoKa3aTeNbHYI0 MAaTEMATUYECKYIO
peub. PaGorath ¢ nHpopmanueit, B TOM 4HCIE U C
Pa3IMYHBIMU MaTEMaTUYECKUMU TEKCTaMH.
Hcnonp30BaTe MaTEMaTHUECKHUE CPEICTBA AJIS
W3Y4YEHHUS U ONIMCAHUS PEaIbHBIX MPOIECCOB U
SIBJICHUM.

MHOTOYIeHBI

10

3HaTh apuPpMETHUECKHE OTepallui HaJl MHOTO-
YJI€HaMH OT OJHOM NEPEMEHHOM, TeopeMy besy.
JlenuTh MHOTO4JIEH HA MHOTOWIEH C OCTaTKOM,
pacKiiabIBaTh MHOTOWICHBI HA MHOKHUTEIH.
Nwmets npencrasienne 00 0JTHOPOIHBIX,
CUMMETPUYECKUX MHOTOWIEHAX OT HECKOJIBKUX
IIEPEMEHHBIX, BO3BPAaTHBIX YPABHEHUSX.

3HaTh GOPMYITBI COKPAIEHHOTO YMHOKEHUS ISt
CTapUINX CTENEHEeH, COCOObl pelIeHHs
YPaBHEHUH U CUCTEM YPABHEHUH; METOJbI
peIICHNs] YPaBHEHUM BBICIIMX CTENEHEH: METO




Pa3I0KeHUsI Ha MHOXKHUTEIU U METOJ BBEICHUS
HOBOH MepeMeHHOM, (yHKIIMOHATBHO-
rpaduueckue npuéMbl

CrerneHu 1 KOpHU.
CrenenHble (pyHKIUU
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BEIONIHATE OCHOBHEIE ACHCTBHS CO CTCIICHSIMU C
LIEJIBIMUA U PAlIMOHAIbHBIMU MTOKA3aTEIISIMU.
IIpuMeHATH CBOMCTBA KOPHS N-U CTENEHU U1
BBIYMCIICHHS 3HaYE€HUN U TpeoOpa3oBaHuid
YHUCIJIOBBIX BBIPAKEHUU, COACPKALIUX KOPHU N-1
CTEIICHU.

3HaTh CBOMCTBA CTEMIEHHBIX QYHKIUH U yMETh
MPUMEHSATh UX MPU PEIICHUH MPAKTUYECKUX
3aj1ad4.

Hcnonb30BaTh npuoOpeTeHHbIE 3HAHUS U YMEHUS
B MPAKTUYECKOMN AEATEIBHOCTH U MOBCEIHEBHOMN
YKU3HU JJIs BBITIOJTHEHHS pacueToB 1Mo (HopMyam,
cocTaBiieHUs (POPMYII, BBIPAKAIOIINX
3aBUCUMOCTH MEXAY PeaJlbHbIMU BEIIMUUHAMH.
BEIMONTHATE OCHOBHEIC ACHCTBUS CO CTCIICHSIMU C
palMOHAIBHBIMU MTOKA3aTEIISIMU.

[TpuMeHsITh Ha TPAKTUKE MHOTOOOpa3re CBONCTB
U rpaMKOB CTENEHHON (YHKIIMH B 3aBUCUMOCTH
OT 3HAUYCHHUII OCHOBAHHUI M IT0KA3aTeICH CTCIICHH.
Boiaensats u popmMynupoBaTh Mo3HaBATEIbHYIO
1enb. OCo3HaHHO U MPOU3BOJILHO CTPOUTH
peueBbI€ BBICKA3bIBaHUS B YCTHOM U MMCbMEHHOU
(opme;

CraButh yueOHYIO0 3a/1a4y Ha OCHOBE
COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO H YCBOEHO,
H TOTO, YTO elle Henu3BecTHO. C JOCTaTOUYHOM
MOJTHOTOM ¥ TOYHOCTHIO BBIPAXKaTh CBOM MBICIIHU B
COOTBETCTBHUHU C 3aJa4aMU U YCIOBUSAMH
KOMMYHUKAIWH.

Breinenars u 0co3HaBaTh TO, YTO YK€ YCBOEHO,
OCO3HABAaTh KAYECTBO U YPOBEHb YCBOCHMSI.

[loka3zaTenbHas u
norapupmMuueckas

byHKIISA
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VmeTsb HarmsiHoe MpecTaBIeHHsI 00 OCHOBHBIX
CBOWCTBaX MOKA3aTeIbHBIX U JIOTApU(PMUICCKUX
(GyHKIMH.

KoHcTpynpoBaTh SKBHBaJICHTHBIC PEUCBHIE
BBICKa3bIBaHUS C UCIIOJIb30BAHUEM
areOpandeckoro ¥ reOMeTpUYECKOro sI3bIKOB.
N306paxkaTth rpaduku nmoka3areabHbIX U
sorapu@MUUecKux QyHKIHUH.

Bo1Burath Bepcuu perieHus npooieMsl,
0CO3HaBaTh (M UHTEPIIPETUPOBATH B CIIydae
HE00XO0AMMOCTH ) KOHEUHBIN pe3ynbTaT, BEIOUPATh
CPEICTBA JOCTHIKEHUS LIEJIN U3 MPEATOKECHHBIX, a
TaKXKe YUYUThCS UCKATh UX CAMOCTOSITEIBHO.
CoctaBiaTh (MHIAMBUAYAIBHO WIX B TPYIIIE) IUIaH
pereHust poOIIeMBI.

Hcnonb30BaTe MaTeMaTHUECKUE 3HAHUS AJIS
peILIeHHsI pa3InYHbIX MATEeMaTHUECKUX 3aa4 U
OLIEHKHU NOJY4YEHHBIX pe3yJIbTaToB.




Hcnonb30BaTh qoKa3aTeNbHYIO MaTEMaTUUECKYIO
peub. Paborath ¢ nHpopmanueit, B TOM YHCIIE U C
Pa3IUYHBIMU MaTEeMaTUYECKUMU TEKCTaMH.
Hcnonp30BaTe MaTeMaTHYECKHE CPECTBA IS
W3YYEHHUS U OMIMCAHUS PEaIbHBIX IPOIECCOB U
SIBJICHU.

OnuceiBaTh CBOICTBA MOKA3aTENbHBIX U JIOTapUd-
MUYECKUX (PYHKIHMIA, onupasch Ha rpaduk.
Pemats nokaszarensHbie U JorapuMuyecKkme
ypaBHECHHS.

Pematp npocreiinine nokasareabHble U
norapuMuyecKre HepaBeHCTBA.

Nwmets HarnsaHoe NpeacTaBieHrs 00 OCHOBHBIX
CBOWCTBaX MOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
GyHKIUH, yMETh HILTIOCTPUPOBATH UX C
MOMOIIIBIO TpaUUecKuX N300paKEeHUH.
Hcnonb3oBath CBOMCTBA PYHKIIMH ISl CPABHEHUS
U OLICHKH €€ 3HAYCHHH.

Pemrates nmokasarenbHbIe U IorapuGMUIecKue
ypaBHEHUS U HEPABEHCTBA, IPUMEHSS Pa3IHuHbIC
METOBI MX PEUICHUSI.

BriaBurare Bepcuu peieHus mpooieMsl,
0CO3HaBaTh (M UHTEPIIPETUPOBATH B CIIydae
HE00X0IMMOCTH) KOHEUHBIH Pe3yNbTaT, BHIOUPATh
CpeACTBa JIOCTIKEHHS LIS U3 TIPETIOKEHHBIX, a
TaKXe YUYUTbCS UCKAaTh UX CAMOCTOSITEIbHO;
CocTaBnarh (MHAUBUIYAJILHO WU B TPYIIIE) IJIaH
perenus npo6semsl. Mcnonb30BaTh
MaTeMaTHYeCKUe 3HAHUS ISl PEIICHUS
Pa3NUYHBIX MAaTEMaTHUECKUX 3a]a4 U OL[CHKH
MOJTyYeHHBIX pe3ynbTaToB. Mcmonb30BaTh
JI0Ka3aTelbHYI0 MaTeMaTHYecKyto peub. PaboraTh
¢ uH(OpMaIHe, B TOM YHCIIE U C pa3THIHBIMU
MaTeMaTH4YeCKUMU Tekctamu. Mcmnonb3oBath
MaTeMaTHYeCKUE CPENICTBA TSl U3YUICHUS H
OIMCaHMsI peaJIbHBIX IPOIIECCOB U SBJICHUH.

[TepBooOpaznas u
HUHTETpal

Haxoauts mepBooOpa3Hbie, OIB3YSICh TAOIUIICH
NepBOOOPA3HBIX.

3HaTh CBOMCTBO MIEPBOOOPA3HOM, MpaBHiIa
HaXO0XJICHUS MTePBOOOPA3HBIX.

BrraucisaTe uHTErpasbl B MPOCTHIX CIydasx.
Haxoaute miiomans KpUBOJIMHEWHOW TPAIICLIUU.
OCBOUTH TEXHUKY HAXOXKJIEHUS MTEPBOOOPA3HBIX.
YCBOUTH F€OMETPUUYECKUIN CMBICI MHTETpaa.
BocnpousBoauts GopMyIupoBKH ONpEIEIeHUH,
KOHCTPYHUPOBATH HECII0KHBIE ONPEICIICHUS
CaMOCTOATEIIBHO.

Briaensate u popMynupoBaTh MO3HABATEILHYIO
nenb. OCO3HaHHO M MPOU3BOJIBHO CTPOUTH
peyeBbI€ BBICKA3bIBaHKS B YCTHOM U MUCbMEHHOM
dbopwme.

CraBuTh yueOHYIO 33/1a4y HA OCHOBE




COOTHECEHHS TOTO, YTO YK€ U3BECTHO M YCBOCHO,
U TOTO, 4TO €llle Hen3BecTHO. C 10CTaTOYHON
IIOJIHOTOM ¥ TOYHOCTBIO BBIPaXKaTh CBOU MBICIIU B
COOTBETCTBUHU C 33a4aMH U YCIOBUAMU
KOMMYyHHKauu. OCO3HaBaTh KA4€CTBO U YPOBEHb
YCBOCHUS; CTPYKTYpUPOBATh 3HAHMSL.

DJIEMEHTHI TEOPUHU
BEPOSATHOCTEUN U
MaTeMaTH4YeCKOM
CTaTUCTUKU

Pemars koMOMHATOpHBIE 33Ja4H.

W3BnekaTh nH(pOpMAIHIO, TPEICTABICHHYIO B
Tabnuuax, Ha AuarpaMMax, rpadukax.
CocraBnarh TaOJIULBI, CTPOUTH AUArPAMMBI,
rpaduku.

BoruncnsaTe cpeiHue 3HaU€HUs PE3yJIbTaTOB
HU3MEpPEHHUIA.

HaxoauTh BEposTHOCTH CilydallHbIX COOBITHI B
MPOCTEHUIINX CIyYasx.

HaxoauTp 9acToTy COOBITHS, NCIIOB3YS
COOCTBEHHBIC HAOIIO/ICHUS U TOTOBbBIE
CTaTUCTUYECKHUE JIaHHBIE.

Hcnonb3oBath MproOpeTeHHbIE 3HAHUS U YMEHUS
B MPAKTUYECKOMN AEATEIbHOCTH U MOBCEIHEBHOMN
KU3HU JJIS PEelIeHUs] y4eOHbIX U IPAKTHUECKUX
3a/1a4, TPeOYIOIIUX CUCTEMAaTHYECKOT0 iepedopa
BAPUAHTOB.

Hcnonb3oBath NpuoOpeTEHHbIE 3HAHUS U YMEHUS
B ITPAKTUYECKOMN AESITEIbHOCTU U MIOBCEJHEBHOU
YKU3HU JJI CPABHEHMSI IIAHCOB HACTYIIJICHUS
ClyyailHBIX COOBITUH, OLIEHKH BEPOSTHOCTH
CIIy4aiflHOTO COOBITHS B IPAKTHUECKUX
CUTYalUsIX, CONIOCTABIEHHS MOJEIIN C pealbHON
cutyanueil. [lonnmars pa3nuyssie
CTaTUCTUYECKUE YTBEPKICHUS.

Boiaensate u popMynupoBaTh NO3HABATENbHYIO
1enb. OCO3HaHHO U MIPOU3BOJIBHO CTPOUTH
peYEeBbI€ BBICKA3bIBAHHS B YCTHOM M MHUCbMEHHOM
dbopme.

CraBuTh yueOHYI0 3a/1a4y Ha OCHOBE
COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO U YCBOEHO,
U TOTO, 4TO €Ile Hen3BecTHO. C J0CcTaTOuHOU
MIOJIHOTON ¥ TOYHOCTBIO BbIpaXkaTh CBOU MBICITH B
COOTBETCTBHH C 3a/la4aMH U YCIOBUSIMU
KOMMYHHKAIUH.

Bb1aensaTe 1 0co3HaBaTh TO, YTO YXKE YCBOCHO U
YTO €IEe NOJIEKUT YCBOCHHIO, OCO3HABATh
KauecTBO U ypoBEHb ycBoeHUsA. CTpyKTypHUpOBaTh
3HaHus. Mcnonp30BaTh JOKa3aTEIbHYIO
MaTeMaTH4ecKyto peub. PaboTath ¢
nH(popmMalren, B TOM YHUCIIE U C Pa3INYHBIMU
MaTEMaTHYECKUMH TEKCTAMHU.

YpaBHeHUs U
HepaBeHCTBA. CHUCTEMBI
YPaBHEHUU U HEPABEHCTB

33

Pematp panmoHanbpHble, IOKa3aTENIbHBIE U
norapuMUUecKre ypaBHEHUS U HEPABEHCTBA,
IIPOCTENIINE UPPALMOHATIBHBIE U TPUTOHOMETPU-
YECKHE YPABHEHUS, UX CUCTEMBI.




CocTaBnsTh ypaBHEHUS U HEPABEHCTBA 1O
YCIIOBHIO 33]1a4H.

Hcnons30BaTh mpuoOpeTeHHBIE 3HAHUS K YMEHUS
B MPAKTUYECKOMN AEATEIBHOCTH U MOBCEIHEBHOMN
YKU3HM JIJIs1 TOCTPOEHUS U UCCIIC0OBAHMS
MPOCTEUIINX MATEMATUYECKUX MOJICIICH.

Pemate ypaBHEHUsI 1 HEPABEHCTBA, UCIIOJIB3YS
pa3IMyHbIE METO/IbI UX PEIICHHUS.

3HaTh ¥ IOHUMATh TEOPEMBI O PABHOCHIILHOCTH
ypaBHEHUH, yMETh HUCIOJI30BaTh UX Ha MPAKTHUKE.
[IpuMeHsTh paznuuHbie GOPMBI CAMOKOHTPOJIS
MIPU BBITMOJIHEHUH ITPE0Opa3oBaHUi.

BrinensaTs u 0co3HaBaTh TO, YTO YXKE YCBOCHO U
YTO €Il[e TOJICKUT YCBOCHHIO, OCO3HABATh
KauecTBO U YPOBEHb YCBOCHHUSI.

[IpencraBasTh KOHKPETHOE COJIEP)KAHUE U
COO00IIaTh €ro B MUCHbMEHHON U YCTHOU (hopme.

C A0CTAaTOYHOM IOJHOTOH U TOUHOCTBIO
BBIpaXaTh CBOM MBICIIU B COOTBETCTBUU C
3a/la4yaMy U yCIOBUSIMU KOMMYHUKAIIUH.

Pabotas no miiany, cBepsITh CBOU JICUCTBUS C
LIETIBI0 U, IPU HEOOXOIMMOCTH, UCITPABIIATh
OIUOKH CaMOCTOSTCILHO.

BocnpousBoauts GopMyITupOBKH OMPEIEICHUIH,
KOHCTPYHPOBATh HECIIOKHBIE OTIPEICTICHUS
caMOCTOATENbHO. Mcnonb30BaTh J0Ka3aTENbHYIO
MaTeMaTUYeCKYIO peyb.

PaGorats ¢ uHpOpMaIHeil, B TOM YUCIIE U C
pPa3IUYHBIMU MAaTEMATUYECKUMH TEKCTaMHU.
CocTaBnarh (MHAMBHUIYAIBLHO WU B TPYIIIE) MJIaH
peuienus npobiuemsl. Pabotars ¢ uHpopmarueii, B
TOM YHCJIE U C PA3JIMYHBIMU MAaTEMaTUYECKUMHU
TEKCTaMH.

Oo6ob61aromee 16
MTOBTOPEHUE
I'eomeTpus
10 k1acc
HexoTopsbie cBenenust u3s 12
IUIAHUMETPHH.
VYTIIbI B OTPE3KH, CBSI3aH- 4 dopMyITHpPOBATh M JIOKA3BIBATH TEOPEMBI 00
HBIE C OKPY>KHOCTBIO. yriie
MEXy KacaTeIbHOW B XOP/I0i, 00 OTpe3Kax mepe-
CEKaIOIIUXCS XOP/, O KBaJApaTe KacaTelbHOM; BbI-
BOJWUTH (DOPMYITBI JIJTST BEIYUCIICHHSI YTIIOB MEXKITY
JBYMSI TIEPECEKAIOIITIUMICS XOPJIaMH, MEXKIY
TBYMSI
CEKYIIUMH, TIPOBEAEHHBIMHU U3 OJTHOU TOUKH;
op-
MYJIMPOBATh U JOKA3bIBATH YTBEPKIACHUS O CBOM-
Pemenuie TpeyroiabHUKOB. 4 CTBaxX U MpHU3HAKaX BIMCAHHOTO M OMUCAHHOTO

YeTBIPEXYTOJIbHUKOB; PEIIATh 33Ja4H C UCIIOJIb30-
BaHUEM H3YYEHHBIX TeOpeM U HopMyII.




BoeiBoauTh (hopmyIibl, BeIpaskaronue Meuany
1 OUCCEKTPUCY TPEYroJIbHHUKA Yepe3 €ro CTOPOHBI,
a TaKoKe pa3IuyHble (GOPMYIIBI TIIOIIATIN

Teopema Menenas u 2 TPEyroib-
YeBsl. HUKa; pOpPMYIHpPOBATh U JOKA3bIBATh
YTBEPKACHUS
2 00 OKpY)KHOCTH W TIPSAIMOM Dijiepa; peniaTh 3aja-
Onnunc, runepboina u YH, UCTIONIB3YS BBIBEJICHHBIE (DOPMYIIBI.
napaboda. PopMynHpOBaTh U JOKA3bIBATh TEOPEMBI
Menenas u UeBbl M UCIIOIB30BaTh UX MIPU
peuieHuu 3a1ay.
DopMyIMpoBaTh ONPEAEIEHUS IUIMIICA, TUIIEP -
005161 ¥ TapaboJIbl, BEIBOJUTH UX KaHOHHUECKHE
yYpaBHEHHUS U N300pakaTh 3TU KPUBbIE HA PUCYHKE
BBeaenue. 3
IIpeamer crepeomerpum. 1 [lepeuncasiTe OCHOBHBIE (QUTYPHI B
AKCHOMBI CTEPEOMETPHUH. MIPOCTPAHCTBE (TOYKA, MPSAMast, IIIOCKOCTh),
(bopMyIHpPOBATH TPU AaKCHOMBI 00 MX B3aUMHOM
PaCIOIOKEHUHU U WLTFOCTPUPOBATH 3T AKCUOMBI
IIpUMepaMu U3 OKpYKaroliel 00CTaHOBKH.
Hekortopsle cnencrBust u3 2 @opMynHpOBATh U JOKA3bIBATh TEOPEMY O
AKCHOM. IJIOCKOCTH, MPOXOJAIIEH uepe3 NpsMyro U He
JIeXKAIIYI0 Ha HEW TOUKY, U TEOPEMY O IIOCKOCTH,
MIPOXOIALIEH uepes JIBe NepeceKaroIuecs
MpsIMBIE.
[MapajutenbHOCTH 16
NPAMBIX U IJIOCKOCTEH.
[MapajuienbHOCTH 4 DopMyIIUPOBATH ONPEACIICHUE TTapaLICIIbHBIX
NPSAMBIX, IPAMOH 1 NPSIMBIX B IPOCTPAHCTBE, (HOPMYIUPOBATH U
IJIOCKOCTH. JI0Ka3bIBaTh TEOPEMBI O APAUIEIbHBIX PSIMBbIX;
[TapannenbHble psMbIE B OOBSICHATh, KAKUE BO3MOKHBI CITy4yau B3aMHOTO
IIPOCTPAHCTBE. PacrosoKeHust IpsIMON U IIIOCKOCTH B IPOCTPAH-
[TapamnenpHOCTD TPEX CTBE, U IPUBOJUTH WILITIOCTPUPYIOIINE IPUMEPBI
MPSIMBIX. u3
[TapamnensHOCTH NPSAMOM OKpy>Katoliel 00CTaHOBKH; (GOPMYIHPOBATh
U TUIOCKOCTH. orpe-
JIeJIEHNE TIapajuIeIbHBIX MPSMOM U IJIOCKOCTH,
(GhopMyIIHpoBaTh U JOKa3bIBATh YTBEPKIACHUS O
na-
PaUIETEHOCTHU TIPSIMOM | TNTOCKOCTH (CBOMCTBA
B3anmnoe 4 U IIPU3HAK); peniaTh 3a/1a4y Ha BBIYNCICHHUE U J0-

pacmnoJsio:keHue NpsiMbIX
B IIPOCTPAHCTBE. YI0J1
MeKIy ABYyMSl
NPSIMBIMH.
CxpeluBarommecs
IpsIMBIE.

Vsl ¢
COHAIpaBJICHHBIMU
CTOPOHAMH.

Yrois Mexay NpsSMBIMU.
KonTpoabnas pabora Ne

Ka3aTesbCTBO, CBSI3aHHBIE CO B3aMMHBIM PACIIOJIO-
KEHHEM IIPSAMBIX U INIOCKOCTEH.

OOBACHATD, KaKHe BO3MOXKHBI CITydan
B3alMHOI'0 PACIIONIOKEHUS IBYX IIPSIMBIX B
MIPOCTPAHCTBE, U MPUBOAUTH UILUTIOCTPUPYIOIIHE
pUMeEpbI; POPMYIHPOBATH ONpeeTICHIE
CKPEIMBAIOIIUXCS MPSIMBIX, (POPMYIHPOBATH U
J0Ka3bIBaTh TEOPEMY, BBIPAKAIOLIYIO IPU3HAK
CKPEIIMBAIOIINXCS MPAMBIX, U TEOPEMY O
IJIOCKOCTH, MMPOXOJALIEH Uuepe3 OqHy U3
CKPEIIMBAIOIINXCS NPSIMBIX U HapaieIbHON




1 (20 mun) Jpyroi npsMoit; OOBSICHATH, KaKue /1Ba Jy4a Ha-
3BIBAIOTCS COHAIIPABICHHBIMH, ()OPMYITHPOBATH
U JI0Ka3bIBaTh TeOpeMy 00 yriax ¢ COHaINpaBIICH-
HBIMU CTOPOHAMU; OOBSICHATH, YTO HA3bIBACTCS
YIJIOM MEX1Y NEPECEKAOIMMUCS TPSIMBIMU
U YTJIOM MEX]y CKPEUIMBAIOLIMMUCS MPSMBIMY;
2 penaTh 3aja4i Ha BBIUYMCIICHUE U
J10Ka3aTeNbCTBO,
IHapanneabHocTh CBSA3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM JIBYX
IIOCKOCTEi. MPSIMBIX U YTJIOM MEXAY HUMH.
[TapamnensHbie @opMynHpoOBaTh ONPEAEICHNE MTapajlIeIbHbIX
IJIOCKOCTH. 4 TUIOCKOCTEH, (hOPMYIHPOBATh U TOKA3bIBATH
CBoiicTBa napayyIeIbHbIX YTBEPKJICHHS O IPU3HAKE U CBOMCTBAX
IJIOCKOCTEH. napajuieNIbHbIX IUIOCKOCTEH, HCII0JIb30BaTh ATH
Terpasap u YTBEPKJICHUSI IPU PELICHUU 3a/1a4.
napaJuiesjienunesn. OOBSCHATD, Kakas purypa Ha3pIBaCTCS TETPAd-
Terpasnp. JPOM U Kakas MapajuieJIenuIeIoM, IOKa3blBaTh Ha
[Tapannenenumnen. YepTekKax U MOJIETISAX X 3JIEMEHTHI, H300paxaTh
3a1auy Ha NOCTPOEHUE 1 9TH (PUTYpPBI Ha PUCYHKAX, HIUTFOCTPUPOBATH C UX
CEUYECHU. MIOMOIIBIO PA3JIMYHbIE CIIy4au B3aUMHOTO pacIio-
1 JIOKEHUS MPSAMBIX U TUIOCKOCTEN B IPOCTPAHCTBE;
(hopMyIHUpOBaTh U JOKA3bIBATh YTBEPKIACHHS O
Kounrtpoabnas padora Ne CBOMCTBAxX MapaijiesIenuIeaa; O0bsICHAT, YTO
2 Ha3bIBAECTCS] CEUEHHUEM TETPa’apa
3auét Ne 1 (mapanienenure-
71a), pelaTh 3a/1a4M Ha MOCTPOECHUE CEYECHUH Te-
TpasIpa U napajuieJenuneia Ha YepTexe.
IHepneHAUKYJAPHOCTD 17 DopMyIUPOBATH ONPEICIICHUE TTEPIICHIUKYIISIP-
NPAMBIX H IJIOCKOCTEHA. HBIX MPSIMBIX B IPOCTPAHCTBE; (OPMYIUPOBATH U
[lepneHauKyJIAPHOCTH 5 JI0Ka3bIBaTh JIEMMY O NMEPHEHAUKYIIPHOCTH JIBYX
NPAMON U IVIOCKOCTH. NapajuIeNIbHBIX IPSIMBIX K TPEThEN MPSMOIL;
[lepnienuKynspHbIe (hopMyIIMpoBaTh ONpEEICHNE TPSIMOH,
IPsSIMBIE B TIPOCTPAHCTBE. MEPIEHIUKYJIAPHON K INIOCKOCTH, ¥ IPUBOJUTH
[TapannenbHble MpsIMBIE, WJUTIOCTPUPYIOLINE TPUMEPHI U3 OKpYKaroIlen
NEPIEHIUKYIISIPHBIE K 00CTaHOBKH; ()OPMYIHPOBATH U IOKA3bIBATh
IJIOCKOCTH. TeOpeMbl (IPSAMYIO U OOPATHYIO) O CBA3U MEXIY
[Tpu3Hak neprneHuKyisp- MapajuIeIbHOCTHIO MPSMBIX U X MEPHEeHIUKYIISp-
HOCTHU IIPSIMOM U HOCTBIO K TUIOCKOCTH, TEOPEMY, BBIPAXKAIOIIYIO
MJIOCKOCTH. MPU3HAK MEPIEeHIUKYISIPHOCTH MPSIMON U
Teopema o npsMoH, IJIOCKOCTH, U TEOPEMY O CYIIECTBOBAHUU U
NEPHEHANKYIIIPHON €MHCTBEHHOCTH NPSIMOM, MPOXOAAIIEH uepes
K IIJIOCKOCTH. JAHHYIO TOUKY U MEPIEHAUKYISPHON K JAaHHON
IJIOCKOCTH; pelIaTh 3a/1a4ll Ha BHIYHUCIICHHUE U J0-
Ka3aTeJIbCTBO, CBSI3aHHBIE C TIEPIIEHUKYJIIPHOC-
ThIO MIPSAMON U TIOCKOCTH.
OOBACHATD, UTO TAKOE MEPIEHAUKYIISP U
HAaKJIOHHAS K IJIOCKOCTH, YTO Ha3bIBAETCS
Iepnenpukyasp u 6 MIPOCKLEN HAKIIOHHOM, YTO HA3bIBAETCS

HAKJIOHHbIE. YTO0JI
MEXKIy NPAMOi U
IJIOCKOCTBIO
Paccrosaue oT TOUKH 710

pacCTOSTHUEM: OT TOYKH JI0 TUIOCKOCTH, MEXKAY
NapajuIeIbHBIMU IIJIOCKOCTSMU, MEXIY
MapajuieaIbHbIMU IPSIMOU U IJIOCKOCTBIO, MEKIY
CKPEUIMBAIOIMMHUCS MPSIMBIMU; (POPMYITHPOBAThH




MJIOCKOCTH.
Teopema o Tpéx
MEePIEeHIUKYIIApax.
VYrou Mexay nIpsaMon u
IJIOCKOCTBIO.

Y JOKa3bIBATh TEOPEMY O TPEX MEPIEHIUKYISIPAX
U TIPUMEHSTH €€ MIPH PELICHNUH 3a71a4; OObIACHSATH,
YTO TaKO€ OPTOrOHAJIbHAS MPOEKLIMS TOUKH
(purypsl) Ha TNIOCKOCTh, U AOKA3bIBATh, YTO
MPpOEKIMEN MPAMON Ha TJIOCKOCTh, HE
NEPIEHIUKY-JIIPHYIO K 3TOU IIPSMOM, SIBISAETCS
npsiMasi; OOBSICHATh, YTO HA3BIBACTCS YTIIIOM
MEXIy

MPSIMOM M TUIOCKOCTBIO M KAKMM CBOMCTBOM OH
00-

nafaer; OOBACHATH, UTO TAKOE IIEHTpaIbHAs
MPOEK-1IUs TOYKH ((PUTYPBHI) HA TIIOCKOCTb.

4 OOBsCHATD, Kakas (purypa Ha3bIBacTCs
JIByrpaHHbI# YroJ. JIBYI'paH-
IlepnieHAUKYISAPHOCTH HBIM YTJIOM U KaK OH U3MEpSETCA; 10KA3bIBaTh,
IVIOCKOCTEi. 4TO
JIByrpaHHbIii yrou. BCE€ JIMHEWHBIE YIJIbl JBYTPAHHOIO yTJIa PABHBI
[Ipu3Hak nepneHaAuKyIsp- JIPYT APYTY; OOBIACHITH, UTO TAKOE YTOJl MEXKIY
HOCTH JIBYX TUIOCKOCTEH. MEPECEKAOIIMMHUCS TJIOCKOCTSIMU U B KAKUX
[IpsiMoyTobHBIN npenenax oH u3MeHsiercs; GopMyIupoBaTh
napajuieaenumnes. onpeieJICHUE B3aUMHO MEPIIEHIUKYIISIPHBIX
TpéxrpaHHsblid yrou. IJI0CKOCTEH, POpMYIHpPOBATh U TOKA3BIBATH
MHororpasHsliii yroJ. TEOpEMY O MPU3HAKE NMEPIEHIUKYISIPHOCTH JBYX
IJIOCKOCTEH; OOBIICHSTH, KAaKOW MapalijieNenunes
Ha3bIBACTCS MPSIMOYTOJIBHBIM, (POPMYITHUPOBATH U
JIOKa3bIBaTh YTBEPKACHUS O €r0 CBOMCTBAX;
OOBSACHSATH, Kakas (urypa Ha3bIBaeTcs
MHOTOTPaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM)
YIJIOM ¥ KaK Ha3bIBAIOTCS €T0 DJIEMEHTHI, KaKOu
MHOT'OTPaHHBIM YTOJ Ha3bIBAETCS BBITYKJIIBIM;
(hopmMynupOBaTh U I0Ka3bIBaTh YTBEPKICHUE O
TOM, YTO KaXKJIbI{ IIJIOCKUM YroJI TPEXTPAaHHOIO
yTJia MEHBIIIE CYMMBI JIBYX JAPYTHX MJIOCKUX
1 YIJI0B, U TEOPEMY O CYMME IUIOCKUX YIJIOB BBIIY-
Kounrpoabnas padora Ne KJIOTO MHOTOTPaHHOTO YTIJIa; periaTh 3aa4 Ha
3 1 BhI-
3auér Ne 2 YUCJIEHUE U JI0KA3aTENBCTBO C HUCIIOJIb30BAHUEM
TEOPEM O NEPHEHANKYISIPHOCTH MPSIMBIX U TJI0-
CKOCTEH, a TaKXe 3aJa4il Ha TIOCTPOCHUE CCUCHUM
MPSIMOYTOJILHOTO MapajulelieNuIe/la Ha YepTexe
MHOrorpaHHUKH. 14 OOBsICHSTD, KaKkas pUrypa Ha3bIBaeTCsI MHOTO-
IlonsiTHe  MHoOroOrpas- 3 TPAHHUKOM M KaK Ha3bIBAIOTCS €T0 DJIEMEHTHI, Ka-

Huka. [Ipusma.

[ToHsiTHE MHOTOTpaHHUKA.
I'eomerpuueckoe Teno.
Teopema Ditnepa.
[Tpuzma.
[IpocTpaHcTBEHHAs
teopema [ludaropa.

KO MHOT'OTPaHHUK HA3bIBAETCS BBIMYKJIBIM, IIPU-
BOJIUTH MIPUMEPBI MHOTOI'PAaHHUKOB; OOBSICHSTD,
YTO TaKO€ F€OMETPUUECKOe Tesl0; GOpMyIUPOBAThH
U JI0Ka3bIBaTh TeOpeMy Dilsiepa JUisl BHITYKIIBIX
MHOTOTPaHHUKOB; OOBSICHSITH, KAKOW MHOTOTpaH-
HUK Ha3bIBACTCs NIPU3MOU U KaK Ha3bIBAIOTCS €€
JJIEMEHTBI, KaKasi IPU3Ma Ha3bIBAETCs MPSMOI,
HAKJIOHHOH, MPaBUJILHON, H300pakaTh MPU3MBI Ha
PHUCYHKE; OOBACHATH, YTO HA3bIBACTCS IIOIIABIO
MOJIHOM (OOKOBOI) MOBEPXHOCTH MPHU3MBI, U J0-




Ka3bIBaTh TEOPEMY O IUIOIIAu OOKOBOI MOBEpX-
HOCTH TPSMOU TPU3MBI; BEIBOJUTH (hOPMYITY IUIO-
a1 OPTOrOHAIBHOM MPOEKLIUH
MHOI'OYTOJIbHUKA

1 JJOKa3bIBATh IPOCTPAHCTBEHHYIO TEOPEMY
[Mudaropa; pemars 3a1a4u HAa BBIYUCICHUAE U J10-
Ka3aTeJabCTBO, CBA3AHHBIE C TPU3MOM.

Mupamuna. 4 OOBACHATH, KaKOIl MHOTOTPAaHHUK HAa3bIBACTCS
[Tupamuna. NUPaMUI0HN U KaK Ha3bIBAtOTCA €€ 3JIEMEHTHI, UTO
[IpaBunpHas nupamuaa. Ha3bIBACTCS TUIOMIABIO TTOTHOM (OOKOBOKA)
VYceuéHHas nupamua. MOBEPX-
HOCTH MUPaMHUJBL; OOBIICHATH, KaKasi MupaMua
Ha3bIBAETCS MPaBUWIIBHOM, 10Ka3bIBaTh yTBEPKIE-
HUE O cBOICcTBax e€ OOKOBBIX pEOEp U OOKOBBIX
rpaHeil u TeopeMy o IUIoIIa I OOKOBOI MoBepX-
HOCTH IIPaBUJILHOM MUPAMU/IBI; OOBSICHATH, KAaKOU
MHOTOI'PaHHUK Ha3bIBAaCTCS yCEUEHHOM MUpaMu-
JIOW U KaK Ha3bIBaIOTCS €€ 3JIEMEHTHI, 10Ka3bIBATh
TEOpeMY O TUTOMaaAd OOKOBON TOBEPXHOCTH IIpa-
BUJIbHOH yCeUEHHON NMUpaMubl; peraTh 3a1a4u
Ha BBIYMCIICHHE U JI0KA3aTEJIbCTBO, CBA3aHHbIC
C MUpaMUJaMH, a TAKXKe 3a/1a4l Ha TOCTPOEHUE
IIpaBuiabHbIE 5 CEYCHUH NUPaMUJ HAa YEPTEXKE.
MHOTOTPAHHUKH. OOBACHATH, KAKME TOYKU HA3bIBAIOTCS CUMMe-
Cummetpus B TPUYHBIMH OTHOCUTENBHO TOUKH (TIPSAMOIA, 10~
IIPOCTPAHCTBE. CKOCTH), YTO TaKO€ LIEHTP (OCh, INIOCKOCTh) CUM-
[TonsiTHe MPaBUIIBLHOTO MeTpuu (pUrypsl, IPUBOJUTH IPUMEPHI PUTYD,
MHOT'OTpaHHMKA. o0J1ajaroIuX 1eMEHTaMU CUMMETPUH, a TaKXKe
DNeMEHTBl CUMMETPUHN MIPUMEPBI CHMMETPHUH B apXUTEKTYpE, TEXHUKE,
IIPABWJIBHBIX MHOT'OTpaH- PUPOJIE; OOBACHATH, KAKOM MHOTOTPAaHHUK Ha3bl-
HUKOB. BaeTCs MPaBUJIbHBIM, JJOKa3bIBaTh, YTO HE CYyIIIe-
CTBYET IIPABWJIBHOTO MHOT'OT'PAaHHHUKA, IPaHsIMU
KonTposbnas paGora Ne 1 KOTOPOTO SIBJISIFOTCS NTPABUIIBHBIE N-YTOJIbHUKH
4 IpU N > 6; O0BACHATD, KAKUE CYILIECTBYIOT BH/IbI
3auér Ne 3 1 MIPaBUJIbHBIX MHOTOTPAHHUKOB U KAKUMH JIEMEH-
TaMH CUMMETPHH OHM 00J1aJat0T
3aKIIOYnTEIHhHOE 8
IIOBTOPEHHE Kypca
reomerpun 10 knacca
11 kaace
Hnausap, KOHyC U WAap. 16
Huaunap. 3 OOBSACHATD, YTO TaKOE LUIMHIPHUYECKAs TOBEPX-

[TonsiTue HUIMHApA.
[Tmomaas MOBEPXHOCTH
UIHH]IPA.

HOCTB, €€ 00pa3yloIine U 0Ch, KaKoe TeJI0 Ha3bl-
BaeTCs HWJIMHAPOM M KaK Ha3bIBAIOTCS €r0 dJie-
MEHTBI, KaK MOJIYYUTh HWJIMHIP ITYyTEM BpALLICHUS
MPSIMOYTOJIBHUKA; N300paXkaTh MIJIMHJIP U €TO Ce-
YEHHUSI TUIOCKOCTBIO, IPOXOISALIEN YEPES OCh,

U TUIOCKOCTBIO, MEPIEHAUKYISIPHON K OCH; 00bsC-
HSATh, YTO MPUHUMAETCS 32 IUIOIA s OOKOBOI IMO0-
BEPXHOCTH LIMJIUHAPA, U BEIBOAUTH (HYOPMYIIBI JIJIs
BBIYHCTICHHS] OOKOBOW U TIOJTHOM MOBEPXHOCTEH
HUJUHAPA; pelaTh 3a1a4d Ha BBIYMCIEHUE U J10-




Ka3aTCJIbCTBO, CBA3aHHBIC C HUJIMHIPOM.

Konyec. 4 OOBACHATH, YTO TAKOE KOHUYECKAsi TOBEPXHOCTH,
[TonsTHE KOHYCA. e€ oOpasyroliye, BeplIuHa U 0Cb, KAKOE TEJIO
[Tnomanp noBepxHOCTU Ha3bIBAETCS] KOHYCOM U KaK Ha3bIBaOTCS €T0
KOHYca. JIEMEHTBI, KaK MOJIyYUTh KOHYC IIyTEM BpallleHUs
Y ceu€HHBIN KOHYC. MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, U300paKaTh
KOHYC M €r0 CEeYeHHMsI IIIOCKOCTBIO, IPOXOAsIIeH
4yepes3 0Cb, U IJI0CKOCTBIO0, IEPIIEHAUKYIISIPHON K
ocu; OOBSICHATH, YTO IPUHUMAETCS 3a IJIOLIA]b
OOKOBOI TOBEPXHOCTH KOHYCA, H BHIBOJUTH
(opMyIIbI ISl BBIYUCIICHUS TUIOIaAel OOKOBOM U
MOJTHOM TIOBEPXHOCTEH KOHYCa; 0OBACHATH, KAKOE
TEJIO Ha3bIBAECTCS YCEYEHHBIM KOHYCOM M KakK €ro
MOJIYYUTh IyTEM BpallleHUs IPSIMOYTOJIbHON
Tpareyy, BEIBOAUTE (OPMYITY sl BBIYUCICHUS
iouaau 60KOBOM MOBEPXHOCTU YCEUEHHOTO
KOHYCa; pelliaTh 3a/1a4y Ha BbIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C KOHYCOM U
YCE€YEHHBIM KOHYCOM.
Cdepa n map. 7 dopmynrpoBaTh ornpeaenacHus cepsl U mapa,
BzaumHoe pacnionoxxenue ux
cdepsl U IIOCKOCTH. LIEHTpa, pajiuyca, TMaMeTpa; UCCIIe0BaTh
KacarenbHast 10cKoCTh K B3alMHOE PACIIOJIOKEHUE C(epbl U MIIOCKOCTH,
cepe. (hopMyIMpOBATH OIpeIeIeHNE KacaTeIbHOM
[Tnomane chepsl. IJIOCKOCTH K cdepe, (GopMyInpoBaTh 1
B3aumHoe pacnonoxenue JIOKa3bIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE
chepsl U IPSMOH. KacaTeJIbHOU MJIOCKOCTH; OOBSICHATD, YTO
Cdepa, BiucanHas B MIPUHUMAETCS 32 IIIONAAb Cephl U KaK OHA BbI-
LUIMHIPUYECKYIO pakaercs yepes paanyc cepbl; HCCIe10BaTh
MIOBEPXHOCTb. B3aMMHOE PACIONIOKEHHE Chepbl U IPSIMOIA;
Cdepa, BnucanHas B 0OBSACHSATH, Kakas cepa Ha3bIBAE€TCS BIIMCAHHOU
KOHUYECKYIO B IIWJINHAPUYECKYIO (KOHMUYECKYIO) TOBEPXHOCTh
MOBEPXHOCTb. 1 KaKle KpUBbIE MOJIYYatOTCsl B CEUEHUAX
Ceuenus LUIMHIPUYECKON M KOHHYECKOM TOBEPXHOCTEN
LWIMHIPUYECKON Pa3IMYHBIMU IJIOCKOCTSMH; peIIaTh 3aa4H, B
MIOBEPXHOCTH. KOTOPBIX (PUTYpUPYIOT KOMOUHAIINN
CeueHnst KOHUUECKOMH 1 MHOTOTPaHHUKOB U T€JI BpalleHUs
MOBEPXHOCTH. 1 Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPAMMBI ITPU
KonTponbnas padora Ne 1 M3y4YEHUN ITOBEPXHOCTEN U TEN BPALLEHHUS.
3auét Ne |
O0bémpbI Te1. 17
O0BbéM NpSIMOYT0JILHOTO 2 OOBACHATH, KaK U3MEPSIOTCA 00BEMBI TEl,
napaJiesenumnesna. MIPOBO-
[TousiTue 06BEMa. Js1 aHAJIOTUIO ¢ U3MEPEHHUEM IIIOLIaIeld MHOTO-
O0BEM PAMOYTOJIHLHOTO YTOJIbHUKOB; (POPMYIUPOBATH OCHOBHBIE
napajuieJenunena. CBOIICTBa
O0bémbI IpsIMoOit 3 00BEMOB U BBIBOJIUTH C UX TOMOIIbIO GOpMYITY
NpHU3MbI U HWJIMHAPA. 00bEMa IPSMOYTOJILHOTO MapasiesIenune s1a.
O0BEM TIPSIMOI PU3MBI. dopMyIHpOBaTh U IOKA3BIBATh TEOPEMBI 00
OO06BEM UIMHIpA. 00BbEMeE TPSMOI TPU3MBI U 00BEME IIUIINH/IPA;
O0bEéMBI HAKJIOHHOM 5 pelaTh 3aa4yu, CBSI3aHHBIE C BBIYMCIICHUEM

NpHU3Mbl, TUPAMHU-

00BEMOB ATHUX TEN.




JbI K KOHYCA.
Brruncnenue 00bEMOB TeI
C MIOMOINIBIO HHTETpaIA.
O0BEM HAKIIOHHOM
TIPU3MBI.

O0bEM nupamMuIbI.

O0BEM KOHYCA.

BbIBOIUTH HHTETpaNIBHYIO (GOPMYITY AT
BBIYHCIIEHUS] 00BEMOB TEIN U JOKa3bIBaTh C €€
MIOMOILBIO TEOPEMbI 00 00BEME HAKIIOHHOM
pu3Mbl, 00 00BEME TupamMubl, 00 00bEMe
KOHYCa; BBIBOJUTH (POPMYJIbI Il BEIUMCIICHUS
00BEMOB YCEUEHHON TUPAMHJIBI U YCEUEHHOTO
KOHYCa; peIlaTh 3aJa4, CBA3aHHbIE C BBIYHCIIC-

O0bém mapa u wiIomagbL 5 HUEM 00BEMOB ITHX TEIL.

cepsbl. dopMyIHpoBaTh U JI0Ka3bIBaTh TEOpeMY 00

O06bEM mapa. 00BEMeE mapa u ¢ e€ MOMOIILI0 BEIBOJUTH

OO0BEMBI IAPOBOTO dhopmyny mromanu cepsl; BRIBOAUTL GOPMYITY

CerMEHTa, IapOBOTO JUIsL BBIYUCIICHHUSI 00BEMOB IIaApOBOT0 CErMEHTAa U

CJIOSl ¥ IIaPOBOTO IApPOBOTO CEKTOPA; peIIaTh 3a/Ia4uu C

CEeKTOpa. npuMeHeHHeM (GopMysT 00BEMOB PA3ITUIHBIX TeEIl.

[Tnomans chepsi. 1

KonTponbnas padota Ne 2 1

3auér Ne 2

BekTopbl B 6

NMPOCTPAHCTBE.

IMonsiTe BekTOpa B 1 ®opmMynupoBaTh ONpEACICHHE BEKTOPA, €ro

NMPOCTPAHCTBE. JUTH-

[TonsiTHE BEKTODA. HBI, KOJUTMHEAPHBIX M PaBHBIX BEKTOPOB, IPUBO-

PaBeHCTBO BEKTOPOB. TUTH IPUMEPBI GPUZNYECKUX BEKTOPHBIX BEIUYUH.

CioxeHnne U BbIYMTAHUE 2

BEKTOPOB. Y MHOKEHHE OOBSICHSTH, KaK BBOJAATCS JCHCTBUSI CIIOKEHUS

BEKTOPa HA YMCJI0. BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHUS

CrnosxeHue U BEIYUTaHHE BEKTOpa Ha YHCII0, KAKUMH CBOWCTBAMHU OHU 00-

BEKTOPOB. JaJal0T, 9YTO TaKOE MPABUIIO TPEYTOJILHUKA,

CyMMa HECKOJIBKUX paBH-

BEKTOPOB. JI0 TTapajuiesiorpaMmma U paBuiio

YMHOXeHHEe BEKTOpa Ha MHOTOYTOJTbHUKA

YHCIIO. CIIO’KEHUS BEKTOPOB; PEIIaTh 3a7auM, CBSI3aHHBIC

Komnianapueie C ICUCTBUSAMHU HaJl BEKTOPaMHU.

BEKTOPBI. 2

KommianapHbie BEKTOPBI

[TpaBuiio mapannenenu-

nena. OOBSACHATH, KaKHE BEKTOPHI HA3BIBAIOTCS

Paznosxenue BekTopa 1o KOMIUTaHAPHBIMH;, POPMYITHPOBATH U TOKA3HIBATH

TPEM HEKOMITTAaHAPHBIM YTBEp)KIIEHHUE O MPU3HAKE KOMIUTAHAPHOCTH TPEX

BEKTOpaM. BEKTOPOB; OOBSACHATH, B YEM COCTOUT MPABHUIIO
napaiesienureia CIOKeHHs TPEX HEKOMILTaHap-

3auér Ne 3 1 HBIX BEKTOPOB; (DOPMYIUPOBATH U JOKA3bIBATH
TEOPEMY O Pa3JIOKEHHH JIFOOOTO BEKTOpa TI0 TPEM
JTAaHHBIM HEKOMIUTAHAPHBIM BEKTOPaM; IPUMEHSITh
BEKTOPHI ITPH PEIICHUN TE€OMETPHUYECKHX 3a7ad.

Mertoa kKoopaMHAT B 15

NPOCTPAHCTBe.

JIBHKEeHUS.

Koopaunatsl TOUKH H 4 OOBACHATH, KAK BBOAUTCS MPSMOYTOJIbHAS

KOOPAHHATHI BEKTOPA.
IIpssMoyronbHas cucremMa
KOOpJMHAT B

crcTeMa KOOPJMHAT B TIPOCTPAHCTBE, KaK
OMPCACIIAOTCA KOOPAUHATHI TOYKH U KaK OHU
HA3bIBAIOTCS, KK OMPEIENSIOTCS KOOPINHATHI




MPOCTPAHCTBE.
Koopaunatsl BekTopa.
CB43b MEXITY
KOOpPJIMHATAMH BEKTOPOB
Y KOOpJMHATaMU TOYEK.
[Ipocreiimue 3anauu B
KOOpJMHATAX.
VYpaBuenue chepsl.

BEKTOpa; GOpMYIUPOBATH U JOKA3bIBATH
YTBEPKICHHUS: O KOOPAUHATAX CYMMBI U Pa3HOCTH
JIBYX BEKTOPOB, O KOOpJMHATaX IPOU3BEACHUS
BEKTOpA Ha YUCJIO, O CBSI3U MEXIY KOOpIUHATAMU
BEKTOpa U KOOPJAMHATAMHU €T0 KOHIA U Ha4aJa;
BBIBOJIMTH Y UCIIOJb30BaTh IPU PELLICHUH 33]1a4
(hopMyIIbl KOOPJIMHAT CepeHbI OTPE3Ka, ITMHbI
BEKTOPA U PACCTOSHUS MEXIY IByMSI TOUKAMMU;
BBIBOJIUTH ypaBHEHUE cepbl JaHHOTO paaunyca C
LIEHTPOM B JaHHOM TOYKE.

CkausipHoe 6 OOBACHATD, KaK ONPEAEIISIETCS YTOl MEXy
npou3BeeHue BEKTOpaMH; (pOpMyIUpOBaTh ONpEACICHNUE
BEKTOPOB. CKaJIAPHOTO IIPOU3BE/IEHUS BEKTOPOB;
YTrom Mexy BEKTOpaMH. (bopMyIHpOBATH M TOKA3bIBATh YTBEPKACHUS O
CkanspHoe pou3BeicHue €ro CBOICTBaX; OOBACHATH, KAK BHIYUCIUTD YTOJI
BEKTOPOB. MEXy ABYMS TPSMBIMH, & TAKXKE YTOJI MEXKIY
Beruucnenue yrios IPSIMOI U TUIOCKOCTBIO, UCIIOJIB3YsI BBIpAXKEHHE
MEXy IPSIMBIMUA U CKaJIIPHOTO TIPOM3BE/ICHUS] BEKTOPOB Yepe3 MX
TUTOCKOCTSIMH. KOOP/IMHATHI; BBIBOJANUTH YPABHEHHUE IJIOCKOCTH,
VYpaBHEHHE IIIOCKOCTH. MPOXOAAIIECH Yepe3 JaHHYIO TOUKY U
MEPIICHANKYISIPHON K TaHHOMY BEKTOpY, U
(bopMyIi1y pacCTOSHUS OT TOUKHU 0 TIIOCKOCTH;
MPUMEHSTh BEKTOPHO-KOOPAMHATHBIN METOJI TIPU
peLIeHUH F€OMETPHUECKUX 3aj1au.
3 OOBSACHATD, YTO TaKOE OTOOPaKEHUE MPOCTPaH-
CTBa Ha ce0s U B KAKOM CJlydae OHO Ha3bIBaeTCs
JIBHKEHUS. TIBM>KEHUEM MTPOCTPAHCTBA; OOBSICHATH, UTO TAKOE
LlenTpanbHas cCHMMETpHS. LIEHTpaJIbHAsl CHMMETPHUSI, OCEBasi CUMMETPHS,
OceBast cuMMeTpHSL. 3ep-
3epKasibHasi CHMMETpHUSI. KaJbHasi CHMMETpPHSI U TTapaJljIeNIbHBIN MepeHoc,
[TapayienbHBI IEpeHoOC. 00OCHOBBIBaTh YTBEPKJIEHUS O TOM, YTO 3TH OTO-
[TpeoGpa3zoBanue Opa’keHUs IPOCTPAHCTBA Ha Ce0s SBJIAIOTCS JIBU-
no00usl. KEHUSAMU; OOBSICHATH, YTO TAKOE IIEHTPATIHLHOE
1o-
nobue (roMoTeTHs) U Ipeodpa3zoBaHue MOA00u,
KaK ¢ TIOMOIIbI0 IIpeoOpa3oBaHus 1101001Us BBO-
JUTCSI TIOHSATHE TIOA00HBIX PUTYp B
1 IIPOCTPAHCTBE;
1 MIPUMEHSTH IBUKEHUS U TPeoOpa30oBaHUs 100~
OUs U PELIeHNU TeOMETPUYECKHX 3a/1a4.
KonTponbnas padota Ne 3
3auét Ne 4
5 | 3akaunTeIbHOE 14
NOBTOpPEeHHe

KAJEHJIAPHO-TEMATUYECKHWMH IIJIAH siBasieTcs NMPUJI0KEHUEM K padoueit
NporpamMMe M COCTABJISIIOTCS YYUTEJIEM €KEroHO C y4eTOM 0COO0CHHOCTel Kiacca.

Ne

ypoka

Paznen

Tema Jara Jara

(mo (mo ¢akry)
IUIAHY)
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