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[Tporpamma pazpaborana B cooTBeTCTBHH ¢ DenepalbHBIM TOCYIapCTBEHHBIM

o0pa3oBaTeIbHBIM CTAHIAPTOM CPEHEro 001Iero 00pa3oBaHus

C y4€TOM aBTOPCKOM MporpaMmbl «Asredpa U Hayaja MaTeMaTUYECKOTO aHa-
auza» aBtopoB II.A. AnumoB, IO.M. Konsirun, M.B. TkaueBa, H.E. ®enoposa,
M.J. lllaOyuun (6a30BbIi ypoBeHb) (AsreOpa U Havyajla MaTeMaTUIECKOTO aHAJIH3a.
Coopuuk npuMmepHbIx padounx nporpamm. 10-11 knaccsl. Coct. T.A.BypmuctpoBa);

«T'eometpus.  10-11 xmacce», astopoB JI.C. Atanacs, B.®D. byty3os,
C.b. Kagomues, JI.C. Kucenea, D.I'. [Tosusak (I'eomeTtpusi. COOpHHK MPUMEPHBIX
pabouux nmporpamm. 10-11 xmaccel. Coct.T.A.BypmuctpoBa);

c yuerom YMK «Anre6pa m Havanma maremarndeckoro ananuza. 10-11 kiac-
ce», aptopbl III.A.AmumoB, HO.M.Komssrun, M.B.TkaueBa, H.E.®enoposa,
M.N.11a6ynun, U3narensctBo «IIpocsemenne>, 2020

«I'eomerpus. 10-11 xmaccsr», aBtopel JI.C.Atanacsan, B.®.byrty30B,
C.b.Kanomues, JI.C Kucenesa, O.I".Ilo3nsk, U3gaTensctBo «IIpocBemenue>, 2020.



IlosicHuTe IbLHAA 3aIMCKA

Pabouas nporpamma yriiyOiaeHHOTO YPOBHSI MAaTEMAaTUKHU JJIsi CPEIHETO 0011ie-
ro obpaszoBaHusi pazpaboraHa B cOOTBeTCTBUU ¢ DenepalibHbIM TOCYJapCTBEHHBIM
oOpa3oBaTeIbHBIM CTAHJIAPTOM CPEAHEro OOIIero oOpa3oBaHUs K CTPYKTYype U pe-
3yJbTaTaM OCBOCHHSI OCHOBHBIX 0Opa30BaTENIbHBIX MPOrPAMM CpPEIHEro oo1ero oo-
paszoBanus. B Heli coOmoiaeTcs MpeeMCTBEHHOCTh ¢ MIPUMEPHON paboyeil mporpam-
MO OCHOBHOT'O 0OIIIET0 00pa30BaHuUA.

Pabouas mporpamma no matematuke ans yuyammxcsi 10—11 knmaccos, uzydaro-
IUX MaTeMaTUKy Ha yri1yOJeHHOM ypoBHe, paccunTana Ha 408 yacoB B roj (6 yacoB
B Hejenmo: 4 yaca anreOpbl M Havalla aHayu3a, 2 yaca reoMerpun). OHa BKIIOYAET B
ce0sl TUIaHUpYyEMble Pe3yJIbTaTbl OCBOCHMsI yU€OHOIO MpEAMETa, COAECpKaHUE yueo-
HOT'O TPeaMETa, TEMATUYECKOE MIIAHUPOBAHUE C KOJMYECTBOM 4acoB, OTBOJUMBIX Ha
U3YUYEHUE KaXKJOU TEMBI.

1. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «<MATEMATHUKA: AJI'EBPA U HAYAJIA MATEMATHYE-
CKOI'O AHAJIM3A»

[Iporpamma yriyOJI€HHOTO YpOBHS NMPEAbSABISET TPEOOBAHUS, COOTBETCTBYIO-
1I1e HampaBieHUIo «MaremaTuka 11 NpodecCUOHANBHON JeATeIbHOCTHY. BMmecTe ¢
TEM BBIMMYCKHUK TOJy4aeT BO3MOXHOCTh M3YYUTh MaTeMaTHKy Ha Topa3jao Oolee
BBICOKOM YPOBHE, UTO CO3/acT (PyHIAMEHT I JATbHEHIIEr0 Cepbe3HOTO H3YyUCHHUS
MaTeMaTUKH B BY3e€.

Pesynbratel yenyonenno2o yposHs OpUEHTUPOBAHBI HA TIOTYyYEHUE KOMITETEHT-
HOCTEH I TTOCIeAYIoIIeH mpodeccnoHanbHON IeSITEIPHOCTH KaK B paMKaxX JaHHOMN
MPEAMETHON 00JIacTH, TaK U B CMEXKHBIX C HEH 00yiacTax. DTa rpyla pe3yabTaToB
MPEANOJIaraer:

— OBJIAQJICHUE KJIIOYEBBIMU TOHATUSIMHU U 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOMUTCS AaHHas MpeaMeTHasi 00J1acTh, PACO3HABAHUE COOTBETCTBYIOIIMX UM IPHU-
3HAKOB U B3aMMOCBS3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHBIE MOAXOMBI K
W3YUYCHHUIO SIBJICHUH, XapaKTEPHBIX JIJIsl M3y4aeMOU MPeIMETHOM 001acTu;

— YMEHHUE pellaTh KaK HEKOTOPBIE MPAKTHUYECKHE, TAK U OCHOBHBIE TEOPETHU-
YECKHE 3aJ]a4u, XapaKTepHbIE ISl UCIOJIb30BAHUSI METOJOB U MHCTPYMEHTAPUSI JIaH-
HOH IIpeAMEeTHOM 00J1acTH;

— HaJu4yue MPEeACTaBJICHUM O JAaHHOW MpEeAMETHON 00JacTH KakK IeJIOCTHOMU
TeOpuU (COBOKYITHOCTH TE€OpHii), 00 OCHOBHBIX CBS3SIX C MHBIMH CMEXKHBIMU 00Jia-
CTSIMU 3HAHUM.

[Ipu n3yyeHun MaTeMaTUKH OOJIBIIIOE BHUMAHUE YACIAETCS PA3BUTHIO KOMMY-
HUKATUBHBIX YMEHUH ((POpMyIHpOBaTh, apryMEHTUPOBATh U KPUTUKOBATH), (hOpMHU-
POBAaHHUIO OCHOB JIOTUYECKOTO MBIIUIEHUS B YaCTH MPOBEPKH UCTUHHOCTU U JIOKHO-
CTU YTBEPXKIACHUMN, MMOCTPOCHUSI MPUMEPOB U KOHTPHPHUMEPOB, LIEMIOYEK YTBEPHKIE-



HUll, QOPMYTUPOBKH OTPULIAHUH, a TAK)KE HEOOXOAUMBIX U JJOCTaTOUHBIX yciIoBHil. B
3aBUCUMOCTH OT YPOBHS MPOTPaMMbI OOJIbIlI€ WJIM MEHbIIE BHUMAHUS YACIACTCS
YMEHHUIO paboTaTh MO aJTOPUTMY, METO/IaM MOMCKA aJITOPUTMA U OIPEIETICHUIO Tpa-
HUI TPUMEHUMOCTH aJITOPUTMOB.

JIM4HOCTHBIE pe3yJIbTaThl MPEJICTABIICHBI C YYETOM HaIpaBICHUIN MPOrpaMMbl
BOCITUTAHUSA:

1) epasicoanckoeo socnumarnusi: TOTOBHOCTH K BBIMOJHEHUIO O0sS3aHHOCTEH
rpaXXAaHWHA U pealn3alli €ro mpas, IMPEICTaBICHUS O MaTeMaTHYECKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBJICHHUN, MPOLEAYP TPaKAAHCKOTO 00-
niecTBa (BbIOOPHI, ONPOCHI U TIP.);

2) nampuomuyeckoeo 80CHUMAHUL U POPMUPOBAHUSL POCCUUCKOU UOEHMUY-
Hocmu: TIEGHHOCTHOTO OTHOIICHHUS K OTE€YECTBEHHOMY HAyYHOMY HACJIEIUIO MaTeMa-
TUKW, TIOHWMaHUsl 3HAYCHHUs] MaTeMaTUKUA B KU3HU COBPEMEHHOTrO OOIIECTBa, CIO-
COOHOCTU BJaJ€Th JOCTOBEPHON MH(pOpMAIUEl O NMEpPEeIOBbIX JOCTUKEHUSIX U OT-
KPBITUAX MUPOBOM U OTEUECTBEHHONW MAaTEMaTHKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

3) 0yx06HO20 U HpascmeenHo2o0 8OCNUMAHUSL 0emell HA OCHOBE POCCUUCKUX
MPAOUYUOHHBIX YeHHOCmell: TOTOBHOCTH K OOCYKJICHUIO dTUYECKUX MpoOJeM, CBS-
3aHHBIX C MIPAKTUYECKUM MPUMEHEHHUEM JOCTHXKEHUN HayKH, OCO3HAaHUEM Ba)KHOCTH
MOpPaIbHO-3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTIO;

4) scmemuueckozco 6ocnumanusi: CIOCOOHOCTH SMOIIMOHAILHOTO U ACTETHUYC-
CKOTO BOCTIPUSITUS MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHHUH, pacCyXICHU;
YMEHHI BUIETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) yennocmu mayunoeo no3uwanus: OPUCHTAIMH B JCSITEIBHOCTH Ha COBPEMECH-
HYIO0 CHCTEMYy HAy4YHBIX MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
YeJioBeKa, MPHUPOJbI M O0IIeCcTBa, MOHMMAaHUE MaTeMaTHYeCKOW HAyKU KakK cQepsl
YeJI0OBEYECKON AESITEIbHOCTH, ITANOB €€ pa3BUTHUSI U 3HAYUMOCTHU JI Pa3BUTHUS 1U-
BUJIM3ALlMHU; OBJIAJICHUE S3bIKOM MaTeMaTUKH M MaTeMaTUYeCKOM KyJbTypoil Kak
CPEICTBOM IO3HAHUS MMpA; OBJIAJEHUE MPOCTEHIIMMU HaBBIKAMU HCCJIEI0BATEIb-
CKOM JIESATEIIbHOCTH;

6) usuueckoco socnumanus u opmuposarue Kyibnmypsl 300p08bsi: TOTOBHO-
CTH NPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpPEcax CBOETO 3/10pPOBbs, BEACHUS
3I0pOBOT0 00pa3a *KU3HU (370pOBOE MUTaHKE, COATAaHCUPOBAHHBIA PEXXUM 3aHITUN U
OT/BIXa, peryisipHas pu3rueckasi akTHBHOCT);

7) mpyoosoco eocnumarnus u nPOPECCUOHATLHO20 CAMOONPEOeiIeHUs: MHTEPE-
ca K MPaKTHYECKOMY U3YYEeHHUIO TIpodeccuii U Tpyaa pa3IndHOro pojaa, B TOM YHUCIIe
¥ Ha OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUH;

8) skonoeuueckoeo ocnumanus: COCOOHOCTH TPUMEHSATh MaTEMaTHUECKUC
3HAHUS Ul PELICHUs 3a7a4, CBSA3aHHBIX C OKPYKAIOLIEH IIPUPOJHONU CPEIOH, IOBBI-
IICHUS YPOBHS 3KOJOTUYECKOW KYJbTYphI, OCO3HAHMS TJI00ATbHOIO XapaKTepa JKo-
JIOTHYECKHUX MPOOJIeM U MyTeW WX pelieHHsl MOCPEICTBOM MaTEMaTHYECKUX METO/I0B;
HKOJIOTUYECKOTO MBILIUICHUS, YMEHHUSI PYKOBOJCTBOBAThCS UM B IO3HABATEJIbHOM,
KOMMYHHUKATUBHOM M COLMAJIBHON ITPAKTHKE.



[Inanupyemble memanpeomemmusbie pe3yibmamsl OCBOCHUS y4eOHOr0 peIMeTa
MPE/ICTABICHbl TPEMsl TPyNIaMU YHUBEPCAIbHBIX YUYEOHBIX NEHCTBUM (peryssiTUB-
HbIC, TO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC):

Pecynamusnvie yHuBepcajibHble yueOHbIE JEHCTBUS

BbInyCKHUK HAy4UTCS:

— CaMOCTOATEJIBHO ONpPENENATh LENH, 33J1aBaTh MapaMeTpbl U KPUTEPUH, I10
KOTOPBIM MO>KHO ONPEJEIUTh, YTO 1I€JIb JOCTUTHYTA;

— CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIbHON Jesi-
TEJIbHOCTH U KU3HEHHBIX CUTYALIMSIX;

— OpraHu3oBbIBaTh A(PQEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX Uil J10-
CTH)KEHUS TIOCTABJICHHON LEJH;

— COIOCTAaBJIATh MOJYYEHHBIM pe3yJIbTaT NEATEIbHOCTU C MOCTABICHHOW 3a-
paHee LeNblo;

llo3nasamenvHvle yHUBEPCAIbHBIC YUCOHBIC NEUCTBUS

BrinmyckHUK HAy4IUTCS:

— HCKaTh M HaXOJUTh OOOOIIEHHBIE CIIOCOOBI pelIeHus 3a7a4, B TOM YHCIIE,
OCYHIECTBJISTh Pa3BEPHYTHIM HH(MOPMAIITMOHHBINA MOKUCK U CTaBUTh HA €r0 OCHOBE HO-
BbI¢ (YucOHbBIC U TTO3HABATEIbHBIC) 33/1a4H;

— KPUTHYECKHU OILICHUBATh U MHTEPIPETUPOBATH MH(POPMAIIMIO C Pa3HBIX IO-
3UIMH, paclo3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MHPOPMAITMOHHBIX UCTOYHU-
Kax;

— HCIIOJB30BaTh PaA3IMYHbIE MOJEIBbHO-CXEMATUUECKUE CPEACTBA I MPE.-
CTaBJICHUs CYLLIECTBEHHBIX CBA3€U U OTHOLICHUH, a TAK)XKE MPOTUBOPEUYUN, BBISIBIICH-
HBIX B UH(POPMAITMOHHBIX UCTOUYHUKAX

— HaxOJUTh U MPUBOJIUTH KPUTUUECKUE APTYMEHTHI B OTHOLIEHUU IEUCTBUHN U
CY>XII€HUI APYroro; ClIOKOMHO U pa3yMHO OTHOCUTHCS K KPUTUUECKUM 3aMEYAHUSIM B
OTHOILIEHUH COOCTBEHHOTO CYXJCHUS, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO
pa3BUTHS;

— BBICTpauMBaTh MHAUBHUIYAJIbHYIO 00pPa30BaATEIbHYIO TPACKTOPUIO, YUUTHIBAS
OTPaHUYEHHUSI CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIC OIPAHUYCHUS.

Kommynuxamusnuvle ynuBepcaiibHble yueOHbIE JeHCTBUS

BrinyCkHUK Hay4uuTCs:

— TpU OCYUIECTBJICHUU TPYIMIOBOI pabOThl OBITh KaK PyKOBOAMUTEIEM, TaK U
YIEHOM KOMaH[Ibl B Pa3HbIX pOJISIX (T€HEepaTop UAEH, KPUTHUK, UCIIOJTHUTEINb, BBICTY-
NAKOLIUN, IKCIIEPT U T.1.);

— Pa3BEPHYTO, JJOTHYHO U TOYHO HU3J1araTh CBOKO TOYKY 3PEHHMS C HCIOJIb30Ba-
HUEM aJIeKBaTHBIX (YCTHBIX U TUCbMEHHBIX ) A3bIKOBBIX CPEJICTB.

[Inanupyemole npeomemusie pe3ynibmamsl OCBOCHHUS y4eOHOTO MpeaMeTa Ha
VenyonieHHoM yposHe TIPEICTaBICHBI IBYMS TPYITIaMU PE3yJIbTaTOB: JUIsl YCIIEITHOTO
MPOJIOJDKEHUS 00pa30BaHMS IO CIENUATBLHOCTSIM, CBSI3aHHBIM C TPUKIAIHBIM HC-
MOJIb30BAaHUEM MATEMATUKH, U JJIsI 00ECTICUeHHsI YCIIEITHOTO MPOAOHKEHHUST 00pa3o-



BaHUS 1O CHEIHUAIBHOCTAM, CBI3aHHBIM C OCYLIECTBICHHUEM HAy4YHOM M HCCIIEIOBa-
TEJIBCKOM JACSATENBHOCTH B 00JIaCTU MAaTEMAaTUKH M CMEXKHBIX HAYK, BBITYCKHHUK

1-s rpynmna (HaAy4dTCsi) — 3HATH ONPENEIICHUE TOHATHS, YMETh MOSICHATh €ro
CMBICII, UCIIOJIb30BaTh MOHATHE U €r0 CBOWCTBA MPHU MPOBEICHUU PACCYXKIICHUMU, pe-
HICHUH 3a7a4;

2-51 Tpymnma (MOJyYuT BO3MOKHOCTh HAYYMTBCS JIJIS PAa3BUTHS MBIIIJICHUS) —
pacno3HaBaTh KOHKPETHBIE TIPUMEPHI OOIIMX MOHATHH M0 XapaKTePHBIM MPU3HAKAM,
BBITIOJIHATDH JIEUCTBHS B COOTBETCTBUU C ONPEEICHUEM U MPOCTEUIIUMU CBOMCTBAMHU
MOHSATUM, KOHKPETU3UPOBATh MPUMEPAMU OOIIHE MOHSTHSI.

['pynma pe3ynpTaToB «BBIMTyCKHUK Hay4UTCS» TMPEACTABISAET COOOU pe3yib-
TaThl, JOCTHKEHHE KOTOPBIX OOECIEeUNBACTCA YUUTENIEM B OTHOILIEHUH BCeX 00yua-
IOLIUXCS, BBIOpABIINX JaHHBIA ypoBeHb 0OyueHus. ['pynmna pe3ynbratoB «Beimyck-
HUK TOJYYUT BO3MOXKHOCTh HAyUUTHCSA®» OOECHEUMBAETCS YUUTEIEM B OTHOIICHUU
yacTu HauOoJiee MOTUBUPOBAHHBIX U CIIOCOOHBIX OOYyYaroUIMXCs, BHIOpaBIIUX JaH-
HBII YpOBEHb OOyUEHHS.

[Ipu KOHTpoOJIE KauecTBa 00pa3oBaHus rpymnna 3aJaHnuid, OpUEHTUPOBAHHBIX Ha
OLICHKY JIOCTHKEHHS IUIAHUPYEMBIX PE3yJIbTaTOB M3 OJ0Ka «BBITyCKHUK MOJYyYHT
BO3MOXKHOCTh HAYUMTHCA>», MOXKET BKJIIOUAThCS B Marepuaybl OJ0Ka «BpIMyCKHUK
HAY4YUTCS». DTO MO3BOJMUT IPEJOCTaBUTh BO3MOKHOCTh OOy4YalOIIUMCS MPOJIEMOH-
CTPUPOBATh OBJIAJICHUE KAYECTBEHHO WHBIM YPOBHEM IOCTHKEHUW U BBIABIATH JU-
HAaMUKY POCTa YUCIEHHOCTH HauboJiee MOATOTOBICHHBIX O0yYarOIINXCA.

Pasznen BeinyckHUK BeInyckHUK
HAYYHTCH MOJIYYUT BO3MOKHOCTb HAYYUThCH
dnemenmor  meo- |— CBOOOJHO OIEPUPOBATh MOHATH- |— OOCMUIICEHUE DPE3VIbMAmos pas-
puu MHOMCeCme u | SMU: MHOXECTBO, ITyCTOE, KOHEUHOE | 0eld «8blNYCKHUK HAYYUMCAY,
Mamemamuyeckou | 1 OECKOHEYHOE MHOXKECTBA, JIEMEHT |~ Onepuposams HOHAMUEM Onpeoe-
NO2UKU MHOJKECTBA, TOJAMHOMECTBO, IEpe- | JIeHUs, OCHOBHLIMU BUOAMU ONpeoe-

ceueHHue, OObEIUHEHUE M PAa3HOCTh | JIeHUll U meopem,

MHOJKECTB,; — HNOHUMAMb CYyMb KOCBEHHO20 00-
— TNPUMEHATH YUCIIOBBIE MHOXKECTBA | KA3AMeNbCmad,

Ha KOOPJIMHATHOM IPSIMOW. OTPE30K, |— onepuposamv NOHAMUAMU CUEm-
MHTEPBAJI, IIOJIYUHTEPBAJ, IPOME- | HO20 U HECUEMHO20 MHOMCECMEA,
KYTOK C BBIKOJIOTOW TOUKOH, Tpadu- |— npumenamo memoo mamemamu-

YECKOE€ IPEJICTABICHUE MHOXECTB
Ha KOOPJAMHATHOM IIJIOCKOCTH;

— TIpOBEPATH MIPUHAIJIEKHOCTh
2JIEMEHTA MHOKECTBY;

— HaxoJIuTh INepecedeHre Hu 00b-
€MHEHUE MHOXECTB, B TOM YHCIIE
MpPE/ICTaBICHHBIX TpaduyecKku Ha
YHUCJIOBOU NPSAMOW M Ha KOOPAMHAT-
HOH IIJTOCKOCTH,

— 3aJaBaTb MHOXKECTBA IIEpEYUCIIC-
HHUEM U XapaKTEpUCTUYECKHM CBOW-
CTBOM;

YecKol UHOYKYuu Ol NPOB8edeHUs.
paccyxcoeruti U 0oKazameibcma, u
npu pewenuy 3a0au.

B noBceIHEBHOW KM3HH U IIPU U3Y-
YCHHHU JPYTUX YUCOHBIX MMPEIMETOB:
—  UCNnonb308amMb meopemuxo-
MHOIHCECNBEHHDILL S3bIK U A3bIK J10-
2UKU Ol ONUCAHUS DeaNbHblX Npo-
yeccos u s6ieHull, NPu peuleHu 3a-
oau Opyeux y4eOHbIX npeomemos.




— OIlepupoBaTh MTOHATUSMH:
YTBEp)KJICHHE, OTpPHULIAHUE YTBEP-
XKICHUS, WCTUHHBIE U  JIOXKHbBIE
YTBEPXKJICHUsI, IPUYUHA, CIIEICTBUE,
YaCTHBIA Cydaid oOIIero yTBEpKie-
HUSL, KOHTPIIpUMED;

— TNPOBOJUTH JIOKA3aTEIbHBIE pac-
CYXKJIEHUS J11 0OOCHOBAHUSI UCTUH-
HOCTH YTBEPKICHUM.

B noBcenHeBHOM KU3HU U IIPU HU3V-
YEHUH JPYTUX YUYEOHBIX MPEAMETOB:
— HCHOJIb30BaTh YHCIIOBBIE MHOXe-
CTBa Ha KOOPJIMHATHOM MPAMOM U Ha
KOOPJAMHATHOW TUIOCKOCTH JJIS OIIH-
CaHUsl peabHbIX IIPOLIECCOB U SIBJIE-
HUH,

— TIPOBOJUTH JIOKA3aTEJIbHBIC JIOTH-
YECKUE, PACCYXKACHUS B CUTyalHUAX
MOBCETHEBHOW JKU3HU, TPHU peIlie-
HUH 33/1a4 U3 JIPYTUX OPEIMETOB.

Yucna u evtparice-
HuA

— CBOOOJHO OIEpPUPOBATH MOHSITH-
SMHU: HATypaJbHOE YHUCIO, MHOXKE-
CTBO HATypaJbHBIX YHCEN, IeJI0e
YHCII0, MHOXECTBO IIENIBIX YHCEII,
OOBIKHOBEHHAst Jpo0b, AecATUYHAS
Ipo0b, CMEIIAHHOE YHCIJIO, paluo-
HaJIbHOE YMCJIO0, MHOXKECTBO paIlHO-
HAJIBHBIX YHCEN, HWpPpaIlMOHAIBEHOE
YHCII0, KOPEHb CTENEeHH N, eHCcTBU-
TEJIBHOE YHCIIO, MHOXECTBO JICH-
CTBUTEJIbHBIX 4YHCEN, T'eoOMeTphye-
CKasi MHTEpIpEeTaIysl HaTypajIbHbIX,
LEeNbIX, pPAlMOHANBHBIX, JEeUCTBU-
TEJbHBIX YUCel,

— TIOHMMaTh M OOBSACHATH Pa3HUILY
MEXJY MO3UIMOHHONH M HENO3MIIH-
OHHOM CHCTEMaMH 3aIiCH YHUCelT,

— MEepeBOJUTh YHCla U3 OJHOU CH-
CTeMbl 3amucH (CHCTEMBbI CUHCIIe-
HUS) B APYTYIO;

— JI0Ka3bIBaTh M MCIIOJIB30BATh MPH-
3HAaKU JIETUMOCTH CyMMBI M IIPOU3-
BEJICHUSI TIPH BBITOJIHEHUH BBIYHC-
JICHUH U peIlIeHUH 3aa4;

— BBINOJIHATH OKPYTJICHHUE paIfo-
HATBHBIX U UPPAIUOHATBHBIX YHCEI
C 3aJIaHHON TOYHOCTEIO;

— CpaBHUBATh JeiCTBUTENbHBIC
YHUCJIa pa3HBIMU CIIOCOOAMH;

— YNOpSA0YMBATh 4YHCIA, 3aMMCaH-

— Q0ocmudiceHue pe3yibmamos pas-
0ea «BbINYCKHUK HAYYUMCAY,

—  CB0DOOOHO oOnepuposamv YuUC1O-
BLIMU MHONCECMBAMU NPU PeuleHUU
3a0ay;

— NOHUMAMb NPUYUHBL U OCHOBHbBIE
uoeu pacuuperust YUCiLo8blX MHO-
JHcecms,

— @nademv OCHOGHBIMU NOHAMUAMU
meopuu  0eluMoCmuy npu peueHuu
CMAHOApPMHBIX 34044,

— umemb 0a308vle NpeocmasieHus
0 MHOJICeCmEe KOMNIEKCHBIX YUCer;

—  CBODOOOHO BLINONHAMb MOANCOE-
cmeeHHble npeobpaz08aHusi mpuzo-
HOMEMpUYECKUX, 102apu@dmMuiecKkux,
CMENeHHbIX BbIPAXCEHU;
— e1ademv  ¢hopmynoiu
Hviomona,

—  HNpUMeHAmMb NpU peuleHuu 3a0ay
meopemy 0 JTUHeUHOM npedcmasie-
nuu HOJ], Kumaiickyro meopemy o6
ocmamkax, Manyro meopemy Dep-
ma;

—  NpuMeHAmb Npu peulenuu 3a0ay
MeopemuKo-4uciogvle QYHKyuu,

—  NpUMeHAmb Npu peulenuu 3a0ay
yenHvle OpooOU, MHO20UNEHbL C Oeli-
CMBUMeNbHbIMU U YeabiMu Kodppu-
yueHmamu,

ouHoma




Hble B BUJE OOBIKHOBEHHOW W Jecs-
TUYHOW NpoOH, YKcia, 3amrCcaHHbIC
C HCIIOJIb30BAaHUEM apU(PMETHUECKO-
ro KBaJIpaTHOI'O KOPHs, KOPHEH cTe-
e’y ooupIe 2;

— Haxoxuts HOJl u HOK pa3nbsiMu
crocob6aMu M UCHOJIb30BaTh UX IMPHU
pellIeHnN 3a1ad4;

— BBINOJIHATH BBIYUCIICHUS M IIpe-
00pa3oBaHMs BBIPAXKEHHH, COJEp-
KallUX JeHCTBUTENbHbIE 4HCTa, B
TOM 4YHCJI€ KOPHU HATypaJbHBIX
CTEIECHEH,

— BBIIOJIHATH CTaHJAPTHBIE TOXKJE-
CTBEHHBIE MPEOOPa3OBAHUS TPUTO-
HOMETPUYECKUX, JIOTAPUPMUUECKUX,
CTETIEHHBIX, HPPAIHOHAIBHBIX BBI-
pa’KeHHUil.

B noBcenHeBHOH KU3HU U IIPU HU3V-
YEHHUH JIPYTUX YUYESOHBIX MPEAMETOB:
— BBINOJHATh U OOBSICHATH CpPaBHE-
HUE PEe3yJbTAaTOB BBIYHUCICHHUHN MpU
pelIeHnr NPaKTUYECKUX 3aznad, B
TOM 4YHUCJIe TPUOIHMKEHHBIX BBIYHC-
JIEHUH, UCIOJIb3YSl pa3HbIE CIOCOOBI
CpaBHCHUM;

— 3anuchiBaTh, CpaBHUBATh, OKPYT-
JSITh YUCIIOBBIC TAaHHBIE,

— HCIIOJIb30BaTh peajbHbIE BETUYH-
HBI B Pa3HbIX CHCTEMaX U3MEpPEHUS,

— COCTaBJIATb U OLIEHUBATh pa3HbI-
MH CIIOCOOaMM YMCJIOBBIE BbIpaxe-
HUS TIPYU PEHICHHH MPAaKTHYECKUX
3ajad ¥ 3a7a4y U3 JAPYruX y4eOHBIX
MIPEIMETOB.

—  NpuUMeHAmb Npu peulenuu 3a0ay
OcHosHylo meopemy aneebpul, npu-
MEHsimb NpU peweHuu 3a0ad npo-
cmelwiue  QYHKYUU  KOMNIEKCHOU
NepemMenHOll KaK 2eoMempuyecKue
npeobpazosanus.

Ypasnenua u ne-
pasencmea

— CBOOOJHO OmNEpUpOBaTh MOHATHU-
SIMU: YpaBHEHHUE, HEPABEHCTBO, PaB-
HOCWJIbHBIE YDaBHEHMS M HEPaBEH-
CTBa, YypaBHEHHE,  SBISIOLIEECS
CIIECTBUEM JpPYroro YypaBHEHUS,
ypaBHEHHUSI, PaBHOCHJIbHBIE Ha MHO-
KECTBE, paBHOCWJIbHBIE Mpeoldpa3o-
BAaHMS YPAaBHEHHIA,

— pemiath pa3Hble BUIbl ypaBHEHUN
U HEpPaBEHCTB U HMX CUCTEM, B TOM
YHUCJIE HEKOTOPBIE ypaBHEHUs 3-U U
4-i CTETICHEH, IpoOHO-
paloHaIbHbIE U UpPAIMOHAIbHbIE;
— peliaTh OCHOBHBIE THUIIBI MOKa3a-
TEJbHBIX, JOTapu(PpMHUUECKUX, Uppa-

— QocmudiceHue pe3yibmamos pas-
0ena «BbINYCKHUK HAYYUMCAY,

— c80000HO onpeodensimb Mun U 8bi-
oupams Memoo peuieHus NnoKasa-
MENbHBIX U 102APUPMUYECKUX YPAG-
HeHUll U HepaseHCms, UPPaAYUOHAIb-
HbIX YPABHEHUU U Hepa8eHCma, mpu-
2OHOMEMPUYECKUX YPABHEHUL U He-
PABEHCM8, UX CUCTEM;

— €80000HO pewiamb cucmemvl au-
HEUHbIX YPABHEHUL;

— pewiamb OCHOGHbIE MUNbL YPAG-
HeHUll U HepaseHcms ¢ napamempa-
Mu;

— NpUMEHAMb NpU peuleHuu 3a0ay




LUOHAJIBHBIX, CTEHNEHHBIX YypaBHE-
HUM ¥ HEPAaBEHCTB, OBJAJEB CTaH-
JApTHBIMM METOJaMH UX PEIICHUN U
MIPUMEHSTh UX IPU PELIEHUH 33/a4,;
— INPUMEHATh TeopeMy besy k pe-
IEHUIO YPaBHEHUH;

— IpUMEHATh TeopeMy Buera ms
pelIeHNsT HEKOTOpPbIX ypaBHEHUM
CTEIICHH BBIILIE BTOPOH;

— IIOHUMAaTh CMBICI TEOPEM O paB-
HOCWJIBHBIX ¥  HEpPaBHOCHWJIbHBIX

MpeoOpa3oBaHUAX  YpaBHEHHH U
YMETh UX JI0KAa3bIBaTh,
— BJAJETh METOJaMU  peUICHUs

ypaBHEHUN, HEPABEHCTB M HX CHU-
CTeM, BBIOMpAaTh METOJl PEIICHHUS U
000CHOBBIBaThH CBOM BHIOOD;

— HCIIOJIb30BaTh METOJI MHTEPBAJIOB
JUIS. PEIICHUS] HEPaBEHCTB, B TOM
gyucie JIpoOHO-pallMOHANBHBIX U
BKJTFOYAIOIIUX B ceOs MpparioHaIIb-
HbIE BBIPAKEHUS,

— pemath anrebpandecKkue ypaBHE-
HUS ¥ HEPABEHCTBA, U X CHCTEMBI C
napaMeTrpamMu  airebpandeckum U
rpauyecKuM METOJaMH;

— BIAACTh Pa3HBIMH METOJAMH JO-
Ka3aTelIbCTBA HEPABECHCTB;

— peliaTh ypaBHEHUS B IEIIBIX YHC-
nax;

— - wu3o0paxkaTb Ha IJIOCKOCTH
MHOKECTBA, 3aJ[aBacMble ypaBHCHU-
SIMH, HEPaBEHCTBAMH M UX CUCTEMa-
MU,

— CBOOOJHO HCHOJIB30BaTh TOXKJE-
CTBEHHBIE MPEOOpa3OBaHUs MPHU pe-
IICHAW YpPaBHEHUH U CHUCTEM ypaB-
HEHU.

B noBceaHeBHOU JKH3HHU U IIPU U3Y-
YCHHUH JPYTUX YUEOHBIX MPEJIMETOB:
— COCTaBJIATH M PelIaTh YPaBHECHUS,
HEpaBEHCTBA, UX CUCTEMBI TPU pe-
IMICHWM 3a7ad9 W3 JIPYTHX Y4YeOHBIX
MPEIMETOB;

— BBINIONHSATH OLIEHKY MPaBIOIMOI0-
Ousl pe3ynbTaToB, MOIYYaeMbIX MPHU
pElIeHnr pa3fNYHbIX YpPaBHEHHI,
HEPAaBEHCTB M WX CHCTEM, INPU pe-
IIEHUH 33724 W3 JIPYTHX Y4eOHBIX
IIPEJIMETOB,

nepagencmea Kowu-bynsakoseckoeo,
bepuynnu.




— COCTaBJISATb M pElIaTh ypaBHEHUS
Y HEpPaBEHCTBA C MapaMmeTpaMu IpHU
pelIeHNH 3a7a4d U3 JIPYTUX Y4eOHBIX
MIPEAMETOB;

— COCTaBJISITb ypPaBHEHHUE, HEPABEH-
CTBO WJIM MX CHUCTEMY, OIHCHIBAIO-
LIUE PEATbHYIO CUTYALMIO WIN MpPH-
KIAQAHYI0 3ajady, HMHTEPIpPETUPO-
BaTh I1OJyYEHHBIE PE3YJIbTATHI,

— HCHOJb30BaTh [IPOrpamMMHbIE
CPEICTBAa NPU PEIICHUU OTIEIbHBIX
KJIACCOB YPABHEHUI U HEPABEHCTB.

Dyukyuu

— BJAJeTh TMOHATHSMM: 3aBHCHU-
MOCTb BETMYMH, (PYHKIHS, apTyMEHT
U 3HaueHue (QyHKIMHM, 0O0NaCTh
OTIpeNIeNIeHUs U MHOXECTBO 3Haue-
HUN QyHKIMU, TpaduK 3aBUCHUMO-
ctu, rpaduk QyHKIHH, HYIA (QYHK-
UM, TPOMEXKYTKH 3HAKOIOCTOSIH-
CTBa, BO3pAaCTaHWE Ha YHCIOBOM
IIPOMEXYTKe, yObIBaHHE Ha YHUCIIO-
BOM IIPOMEXYTKe, HauOoiplliee U
HauMeHblIee 3HaYeHUe (PyHKIUHM Ha
YHCIIOBOM MPOMEXKYTKE, TEePHOIH-
yeckasg (QyHKLUsS, EpUoJl, YeTHas U
HedeTHast (pyHKIUH; YMETh INpHUMe-
HATH 3T MOHSTHUS NPU PEIIEHUH 3a-
Aad;

— BJAJAETh TIOHSTHEM: CTETICHHAs
GyHKUMSA; CTpoUTh ee TrpaduKk U
NPUMEHSTh CBOWCTBA CTETEHHOU
(GYHKIMHU TpU pEIIeHUH 3a/1a4;

— BJAJETh IOHATHEM: IOKa3aTellb-
Has (YHKIMS, SKCIIOHEHTA; CTPOUTH
uX rpaduKku ¥ MPUMEHATH CBOWCTBA
NoKa3aTeabHOM (QYHKUUH IpU pe-
IICHUY 33134,

— BJAJETh TMOHATHEM: JOTrapu(mu-
yeckas (yHKLHUS; CTPOUTHb €€ Ipa-
(GbuK ¥ TpPUMEHATHb CBOWCTBA Jiora-
pupmuueckor (GYHKIMH TpU perie-
HUM 3a]1a4;

— BJAJETh MOHITHEM: TPUTOHOMET-
puueckue (QyHKUIUH; CTPOUTH UX
rpaduKkd W TPUMEHSATH CBOWCTBA
TPUTOHOMETPHUECKUX (DYHKIMHA MpH
peleHnH 3a/1ad,

— BJaNeTh MOHATHEM. oOOparHas
(GYyHKIMSA; TPUMEHSTh 3TO TOHSATHE
MIPH PEIICHHUH 3a]1a4;

— oocmudiceHue pe3yibmamos pas-
0ela «8bINYCKHUK HAYUUMCAY,

— @nademv NOHAMUEM: ACUMNMO-
ma, nNpumMeHAms e20 Npu peueHuu
3a0ay;

— NpUMEHAMb MemoObl pPeuleHus!
npocmetiuiux — oughghepernyuanbHuIx
VPasHeHull Nepeoco U 6mopoco No-
PAOKOS.




— TMPUMEHSTHh MPU PEUICHUH 3a/1a4
CBOMCTBa (DYHKIIMH: YETHOCTb, IIe-
PUOIMIHOCTh, OTPAHUYCHHOCTH;

— MPUMEHATHh MPU PEUICHUH 33134
npeoOpazoBanus rpapukoB (yHK-
LM

— BIAACTh TOHITUSIMH. YHCIOBAs
MOCIIE0BATEIBHOCT, apupMeTHIe-
CKasi U reOMETpHUYIECcKasi IPOrpecCHsi.
B noBcegHEBHOMN U3HU WU NPU HU3Y-
YCHUH JIPYTUX TPEIMETOB!

— ompenenith 1o rpadukaMm U Hc-
M0JIb30BATh JJIsl PEUICHUs MPUKIaI-
HBIX 3a71a4 CBOWCTBA peajbHBIX MPO-
1IECCOB W 3aBUCHUMOCTEH (HanOOJIb-
e U HAaUMCHbBIINE 3HAYCHHUSI, TIPO-
MEXYTKH BO3pacTaHUsi U yObIBaHUS
(GYHKIIUU, TPOMEKYTKH 3HAKOTIO-
CTOSIHCTBA, aCUMIITOTBI, TOUKH TIEpe-
ruba, nepuoj U T.I.), UHTEPIPETU-
poBaTh CBOWCTBA B KOHTEKCTE KOH-
KPETHOM IIPAKTUYECKON CUTYyaluH,

— OmpeneniaTb Mo Tpapukam Ipo-
CTeHIlIne XapaKTePUCTUKH TEPUO U~
YeCKUX IPOLEecCOB B OHOJIOTHH,
SKOHOMHKE, MY3bIKE, PaAHOCBA3U U
ap. (aMIIIUTyAa, IEPUOJI U T.I1.).

Inemenmot Mma-
memamuyeckozo
ananusza

— BIAAETHh MOHATHEM. OECKOHEYHO
yObIBarolasi reoMeTpudeckasl Ipo-
rpeccusi U NPUMEHATH €ro IpH pe-
LIEHUH 3a/1a4;

— MPUMEHSTHh JUIs pelIeHus 3aaad
TEOPHIO NIPENEIIOB;

— - BJIQJIETh TOHATHAMM: OECKOHEY-
HO OOJbIINE YHCIOBBIE MOCIEAO0BA-
TENbHOCTH U OECKOHEYHO Mallble
YHCIIOBBIE M0CJIEI0BATENbHOCTH;
CpaBHUBaTh OECKOHEYHO OOJIBLINE U
0ECKOHEUHO Mallble M0CJIE0BaTElb-
HOCTH;

— BIAAETHh TNOHATUSAMU: IIPOU3BOJ-
Hasi QYHKIMH B TOYKE, IPOU3BOJIHAS
byHKIUY;

— BBIYMCIATH IPOU3BOJHBIE DJIE-
MEHTapHbIX (QYHKIHUI U UX KOMOU-
HallUH;

— wuccnenoBaTh (PyHKIIMM HA MOHO-
TOHHOCTB ¥ 3KCTPEMYMBHI,

— CTpOWTH TpauKH W TIPUMEHATH

— JdocmudiceHue pe3yibmamos pas-
0ena «8blNYCKHUK HAYYUMCAY,

— 60000HO 8lademv CcmMaHoapm-
HbIM annapamom MamemamuyecKo-
20 aAHANU3a O BLIYUCIEHUS NPOU3-
B00HBIX (HYHKYUU OOHOU NepemeH-
HOUL,

— C80000HO NpUMEHAMb annapam
MaAmemMamuyecKko2o aHanusa o uc-
cnedosanuss YYHKYULl U NOCMpOEeHUs.
epaghuxos, 8 mom yucie uUcciedosa-
HUSL HA 8bINYKIOCb,

— onepupoeéamv NOHAMUEM NEPBO-
00pasHoll 01151 peuerus 3a0ay;

— 061a0emb OCHOBHbIMU C8E0eHUs-
mu 006 unmeepare Hvromona-
Jletibnuya u eco npocmeviuux npu-
MEHEHUSX,

— onepupoeéamv 8 CMAHOAPMHBIX
CUmMyayusax Npou380OHbIMU BbICUIUX
nops0K08,;

— NpUMEHAMb NpU peuleHuu 3a0ay
CBOUCMBA HENPEPLIBHBIX (PYHKYUIL,




UX K PEIICHHUIO 33/1a4, B TOM YHCIIE C
apamMeTpoM;

— BIAACTh MOHATHEM: KacaTelbHas
K rpaduKky (QYHKIUH, TPUMEHSATH
€ro TP PEIICHUN 3a/1a4;

— BIAACTh TMOHSATUSMHU. TIEPBOOO-
paszHasi, onpeeIeHHbIA HHTETpal;

— MpUMEHATh TeopeMy HbroToHa-
JleiiOHuIIa U ee CIENCTBUS IS pe-
LIeHUs 3a/1a4.

B noBcenHeBHOM KU3HU U IIPU HU3Y-
YEHHUH JPYTUX OPEIMETOB:

— pemiath MNpPUKIATHBIE 33Ja4d U3
Owosoruu, (GU3WKU, XUMHH, YKOHO-
MUKH U JIPYTHX MPEIMETOB, CBSI3aH-
HbIC C HCCJICIOBAaHUEM XapaKTEpH-
CTHK IPOIECCOB, HHTEPIPETHUPOBATH
MIOJIYYCHHBIC PE3YJIBTATHI.

— NpUMEHAMb NpuU peuleHuu 3a0ay
meopemvl Betiepuumpacca,

— BbINOAHAMb NPUOTUICECHHBIE Bbl-
yucneHuss (Memoovl peuileHus ypas-
HeHUll, BbIYUCTIEHU ONPeOeNleHHO20
unmezpana);

— NPUMEHAMb NPUTONHCEHUE NPOU3-
B00HOU U ONpedeneHH020 UHme2pald
K peuleHuro 3a0ay ecmecmeo3HaHus,
— @nademv  NOHAMUAMU  8MOPAS
NpoOU3BOOHAS, BbINYKIOCHb epaguKra
@dyHKYUU; ucCciedos8amy QYHKYUIO HA
8bINYKIOCHD.

Komobunamopuka,
eepoamHocms U
cmamucmuka, n1o-
2uKka u meopus

zpacghos

— OIIEepUpOBaThb OCHOBHBIMH OIIHCA-
TEJIbHBIMU XapaKTEPUCTHUKAMHU 4YHC-
JIOBOTO HAOOpa; MOHATUSAMHU: TeEHe-
pajibHasi COBOKYITHOCTb U BBIOOpKa;
— OIIEpUPOBATH MOHITUAMM: YaCTO-
Ta ¥ BEPOSITHOCTb COOBITUS, CyMMa U
IIPOU3BEICHUE BEPOATHOCTEH; BBI-
YUCIATh BEPOSITHOCTH COOBITHH Ha
OCHOBE II0JICYETa YHCIIa UCXOMO0B;

— BIAJETb OCHOBHBIMH IOHSATHUSMU
KOMOMHATOPUKH M TPUMEHATh UX
IIpY peLIeHNH 3a]1ay;

— HMETh MpejacTaBiIeHHEe 00 OCHO-
Bax TEOPUH BEPOSITHOCTEM;

— HMEThb IMPEJICTaBICHHE O JIHC-
KPETHBIX U HENPEpbIBHBIX CIIydai-
HBIX BEJIMYMHAX U PACIpPENEICHUSIX,
O HE3aBUCUMOCTH CIIyYalHBIX BEIU-
4HH;

— HMETh INPEACTABIEHUE O MaTeMa-
TUYECKOM OXUJAHUM M JIUCIEPCUU
CIIy4alHbIX BEJIUYNH;

— HMEThb TIPEACTaBIEHUE O COB-
MECTHBIX paCHpEeAeNICHUsIX CIydai-
HBIX BEJINYUH,

— TOHHUMAaTh CYTh 3aKOHA OOJIBLIMX
qucel U BBIOOPOYHOIO METOAA W3-
MEpEHUS BEPOSTHOCTEM;

— HMMETh NPEJICTABICHHE O HOp-
MaJIbHOM paclpeieieHud U IpUMe-
pax HOPMaJIbHO pacHpereIeHHbIX

— QocmudiceHue pe3yibmamos pas-
0ea «BbINYCKHUK HAYYUMCAY,

— umemb npedcmasiienue O YeH-
MPAIbHOU NPEOebHOLL meopeme;

— umemsv npedcmasieHue 0 6blO0-
PpouHOM Kod(hpuyuenme Koppeaayuu
U IUHEUHOU pecpeccuu;

— uMemb npedcmagieHue 0 Cmamu-
cmu4eckux eunomes3ax u npogepke
CMAmMUCmuyecKol — 2unomesvl, 0
cmamucmuxe Kpumepus u ee ypogHe
3HAYUMOCMU;

— uUMemb NpPeoCmasieHue 0 C6s3U
IMAUPUYECKUX U  MeopemudecKux
pacnpeoeneHull;

— umMems npeocmasgiexue o0 KOoOU-
Pposanuu, 0BOUYHOU 3ANUCU, OBOUY-
HOM Oepese,

— g1ademv OCHOGHbIMU NOHAMUIMU
meopuu epagoeé (epagh, eepuiuna,
pebpo, cmenenb Gepuiulbl, NYMb 8
epaghe) u ymemv npumeHsamMsb UX npu
peuleHuu 3a0ay;

— umems npeocmasienue 0 0epessb-
AX U NPUMEHAMb NPU peueHuu 3a-
oau,

— gnademsv NOHAMUEM: CEA3HOCHIb;,
NPUMEHAMb KOMNOHEHMbl CEA3HO-
cmu npu peulenuu 3a0ad;

— ocyuecmenams nymu no peopam,
00x00vl pebep u eepuiut epagha;




CITy4aliHBIX BEJIMYMH,

— HMMETh TPEJCTaBICHUE O KOoppe-
JSUHUUA CTyYalHBIX BEJIMYHH.

B noBce/lHEBHOM KM3HU M IIPU H3Y-
YCHUU JIPYTUX IPSIMETOB:

— BBIYUCIISATH WU OLEHUBATH BEPO-
SITHOCTA COOBITHH B pPEabHOM KHU3-
HH;

— BBIOMPATh METOJBI MOAXOJISAIIETO
MpEeACTaBICHUS W 00pabOTKHM JTaH-
HBIX.

— umems npeocmasienue 06 Jille-
posom u lamunbmonosom nymu,
umemsb npeocmasgierHue 0 MmpyoHO-
cmu 3a0ayu Haxodxcoeuus I amuns-
MOHO8A NYMu,

— g1ademb NOHAMUAMU. KOHEUHble
CcuemHble  MHOJICECMBA,  CUEMmHble
MHOJCECBA; NPUMEHAMb UX Npu
peuteHuu 3a0a4;

— NpUMEHAMb Memood Mamemamu-
4ecKoU UHOYKYUU,

— NpUMEHAMb  NPUHYUN
npu pewenuy 3a0ad.

Jupuxne

Texcmoeswvie 3aoa-
yu

— pemiath pa3Hble 3aJauyd TOBBI-
IIEHHOW TPYAHOCTH;

— aHaJIM3UpOBaTh YCIIOBUE 3aJayH,
BEIOMpATh ONTUMAIBHBIA METOJ Pe-
IICHHsI, paccMaTpuBas pazIUYHbIC
METO/IbI;

— CTPOUTH MOJECIb pEeUICHUs 3aja-
4H, IPOBOAMTH JOKa3aTelbHbIE pac-
CYXKJICHUS MPHU PEIICHUH 33/1a4H;

— pemaTh 3adaudd, TPeOyrOIIUe Iie-
pebopa BapHaHTOB, MPOBEPKH yCIIO-
BHIi, BEIOOpA ONTUMAJIEHOTO PE3YJIb-
Tara,

— aHaJIM3upOBaTh U MHTEPIPETHUPO-
BaTh MOJIyYEHHBIC PEIICHHUS B KOH-
TEeKCTE YCJIOBUS 3aJadd, BBHIOMpATH
perieHus, He MPOTUBOPEYAIINe KOH-
TEKCTY;

— MEpPEeBOJUTH MPH PELICHUN 3a/1a4u
nH(popMalnio U3 OAHON QOpMBI 3a-
MUCH B JPYryl0, HCHOJB3Ys IpHU
HEOOXOJMMOCTH CXEMBI, TaOJIHIIEI,
rpaduku, TUarpaMmBbl.

B noBceaHeBHOU JKH3HHU U IIPH HU3V-
YEHUU APYIUX NPEAMETOB

— pelmiaTh MpaKTHYECKUE 3a7aud U
3a/1a4u U3 IPYTUX IPEIMETOB

— docmudicerue pesyilbmamoe pdas-
oena «B6bIN)YCKHUK HAYHUMCA).




Hcemopua u memo-
Obl Mamemamuxku

— HMMETh MpEACTaBICHUE O BKIIAJE
BBIJIAIONIUXCS MaTEMaTUKOB B pas-
BUTHE HAYKH;

— MOHMMATh POJIb
paszButuu Poccum.
— HCIOJL30BaTh OCHOBHBIE METObI
JI0Ka3aTesIbCTBa, MPOBOJUTH JOKa3a-
TEILCTBO M BBIMOJHATH OMPOBEPIKE-
HHUE,

— - NPUMEHSATh OCHOBHBIE METObI
perieHus MaTeMaTHYECKHUX 3a/1ay,

— Ha OCHOBE MATEMAaTHYECKUX 3a-
KOHOMEPHOCTEH B MPHUPOIE Xapak-
TEpU30BaTh KPAaCOTy U COBEPILECH-
CTBO OKPYXKAlOLIEro Mupa U Mpous-
BEJICHUI1 HCKYCCTBA,;

— MPUMEHATh MPOCTEHIHME IIPO-
IrpaMMHBIE CPEACTBA M DJEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI MpHU
pelICHUU MaTeMaTHYSCKUX 3a]1a4,

— IOJI30BaTHCS MIPUKJIATHBIMH
mnmporpaMMaMd M IporpaMmamu
CHMBOJIBHBIX BBIYMCICHUH I HC-
CIIEIOBAHUSI MaTEMaTH4YECKUX OO0b-
€KTOB.

MaTEMaTUKU B

— oocmudiceHue pe3yIbmamos pas-
0ena «8blNYCKHUK HAYYUMCAY,

— NpUMEHAmMb  MamemMamuyecKue
3HAHUA K UCCTIE008AHUIO OKPYIHCAIO-
wezo mupa (mooenuposarue ¢husu-
YecKUux npoyeccos, 3a0ayu IKOHOMU-
Ku).

T'eomempus

— BIAJETbh T€OMETPUUYECKUMU TOHS-
TUSIMU TIPU PELICHWHU 33134 M TIPO-
BEJCHUU MaTEeMaTUYEeCKHX paccyX-
JICHUII;

— CaMOCTOSITENIbHO (POPMYIHPOBAThH
OIIpeJIeNIeHUs] TeOMEeTPUYEeCKux (u-
TYp, BBIIBUTATh THIIOTE3BI O HOBBIX
CBOMCTBaX M MpHU3HAKAX TE€OMETpH-
yeckux (uryp u 000CHOBHIBATH WJIU
ompoBepratb HUX, 0000IIaTh WU
KOHKPETHU3UPOBaTh pPE3yJNbTaThl Ha
HOBBIE KJIacChl (UTYpP, TPOBOJAUTH B
HECIIOKHBIX CIy4asx Kiaccupuka-
U0 (GUryp Mo pa3iuyHbIM OCHOBA-
HUSM;

— WCCIIEIOBaTh YEPTEXKH, BKIFOYAs
KoMOuHamu (uryp, u3BjieKaTh, HH-
TEPIPETUPOBATh M TPEOOPA3OBBI-
BaTh HMH(OPMALINIO, MPEICTABICH-
HYIO Ha YepTexax;

— pemath 3a7adu TeOMETPUIECKOTO
COJIepKaHus, B TOM YHCJI€ B CHUTya-
IIUSIX, KOT/Ia aJTOPUTM PEIIeHUs He
ClIeZlyeT SBHO M3 YCIIOBHS, BBINOJ-
HSITh HEOOXOIMMBIC ISl pEHICHUs

— uMmemb npeocmasgieHue o meope-
me Diinepa;

— umems npeocmasneHue 06 axcu-
omamuieckom memooe;

— @nademv NOHSAMUEM 2eoMempu-
YecKUx Mecm moyek 6 NpOCmpaH-
cmee u ymem NPUMEHAMb e20 Ol
peuieHus 3a0ay;

— yMemb npumeHAms O peuleHus
3a0ay ceoUcmea NIOCKUX U 08Y2PaH-
HbIX Y2108 MPEeXepanHozo yaid, meo-
pemvl  KOCUHYCO8 U CUHYCO8 OJisi
MPexepanHoco yeud,

— 81ademb NOHAMUEM NEPNEeHOUKY-
JIAIPHO2O CeYeHUsl Npu3mvl U yMemb
NPUMEHAMb €20 NPU peuleHUul 3a0ay;
— umems npeocmasgienue 0 O080l-
CMBEHHOCMU  NPABUNILHBIX  MHO20-
2PAHHUKO8,

— @nademsv NOHAMUAMU YEHMPATb-
HO020 NPOEeKmMupOBaHUs U NApaiieb-
HO20 NPOEKMUPOBAHUS U NPUMEHAMNb
UX NPU NOCMPOEHUU Ce4eHULl MHO20-
2PAHHUKOB MEMOOOM NPOEKYUL,




3a7a4d JOTOJHHUTENBHBIE ITOCTPOE-
HMH:, HUCCJIICO0OBATh BO3MOXHOCTbH
IPUMEHEHHS TeopeM U (HOpMYJT ISt
peleHHs 3a/1a4;

— yMmeTb (GOpPMYIHPOBAaTH M JOKa-
3bIBaTh T'€OMETPUYECKUE YTBEpIKIe-
HUS;

— BJIAACTb IIOHATUAMH CTCPCOMCT-
puM: TpHU3Ma, MapajuieNenunes, mu-
paMuza, TeTpa’ap;

— HMEThb NPEJCTABIECHUs 00 aKCHO-
Max CTEepEOMETPHHU M CIIEICTBUAX U3
HUX W YMCTb IPUMCHATH HX IIPU
pELICHUY 3a/1ay;

— YMETb CTPOUTH CEYEHUS MHOTO-
TPAaHHUKOB C HCIIOJB30BaHUEM pa3-
JMYHBIX METO/IOB, B TOM YHCIE Me-
TOJIa CIIEMIOB,;

— WMETbh NPEJCTABICHUE O CKPEIIH-
BAIOIIMXCS TMPSIMBIX B MPOCTPAHCTBE
U YMCTb HAaXOAWUTH YI'OJl U PACCTOs-
HUE MKy HUMH;

— TPUMEHSTH TEOPEMBI O Mapai-
JICJIbHOCTU MPAMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE TPH PELICHUH 3a/1ay;
— YMEThb NPUMEHATH MapajuleIbHOe
MPOEKTUPOBAHUE ISl M300pakeHUs
uryp;

— YMETb IPUMEHATH NEPHEHIUKY-
JSIPHOCTU TPSMOM U TJIOCKOCTH IPH
pelIeHIH 3a/1a4;

— BJIAACTH MOHATHAMU OPTOTrOHAJIb-
HOTO TPOEKTUPOBAHUS, HAKIOHHBIX
U WX NPOEKIHH, yMETh NPUMEHATH
TeopeMy O TpeX MepreHAuKyIsIpax
MIPH PELICHUH 3a71ay;

— BJIAACTH HNOHATUAMH PACCTOAHUA
MEeXIy (Urypamu B IpPOCTPAHCTBE,
o0miero  mepHneHAuKyJspa  JABYX
CKPELIMBAIOIIUXCS MPSIMBIX U YMETh
IIPUMEHATH UX IIPU PELIEHUH 3a/1aY,
— BJIAACTH NNOHATUAMMA NPU3MBI, I1a-
pajuienenuneaa U NpUMEHSITh CBOM-
CTBa Mapajjieyenunena Hpu perre-
HUM 3a]1a4;

— BJAJETh IMOHATHEM MPAMOYTOJIb-
HOTO TapajuleNienuIeia U IpuMe-
HATH €T0 MIPU PEICHUH 3a/1aY;

— BJaJEeTh MOHATUAMHU MHPAMMJIBL,

— umemv npedcmasieHue 0 paz-
6epmKe MHO202PAHHUKA U  Kpam-
yauuwieM NYmMu HA NOBEPXHOCMU
MHO202PAHHUKA,

— umemb npedcmagieHue 0 KOHuye-
CKUX CeYEeHUSIX,

— umemb npedcmasieHue O Kaca-
rowuxcs cpepax u KomouHayuu mein
8pAWYeHUs. U YMemb NPUMEHAMb e20
npu pewenuu 3a0ay,

— NPUMEHAMb NpU peuleHuu 3a0ay
Gopmyny paccmosanus om mouku 00
NIOCKOCMU;

— @1ademb PA3HLIMU  CHOCOOAMU
3a0aHUs NpAMOU YPABHEHUAMU U
yMemb NPUMEHSIMb UX NPU PeueHuu
3a0ay;

— NPUMEHAMb NPU PeueHUU 3a0ay U
0oKasamenbcmee meopem BeKmop-
HbIUL MemOoO U Memoo KOOPOUHAn,

— umemsv npedcmasieHue 0O aKcu-
omax obvema, npumeHsms popmyvl
00beM08 NPsAMOY20IbHO20 napaiie-
Jenuneoa, npusMvl U AUPAMUODL,
mempa’opa npu peuteHuu 3a0ay;

— NpuMeHsmb meopemvl 00 OMHO-
WeHUAX 00vbeM08 Npu peuweHuu 3a-
oau;

— NpuMeHsmb UHmMecpan O 6bl-
yucieHusi 00vemMos8 U noeepxHocmell
mes 8paujeHusl, GbIYUCIeHUS NIOWA-
ou cgepuueckoeo nosca u obvema
Wapoeoeo cnosi;

— umMems npedcmasierue 0 08UICe-
HUAX 68 NPOCMpaHcmee: Napanieib-
HOM nepeHoce, CUMMempuu OMHO-
CUMENbHO NIOCKOCMU, YEHMPATbHOU
cuMMempuu, HOBOPOMe  OMHOCU-
MeNbHO NPAMOU, GUHMOBOU CUM-
Mempuu — u ymems npumMeHams e2o
npu peweruu 3a0ay,

— uMemb npeocmasieHue 0 niowa-
OU OPMO2OHANLHOU NPOEKYUU,

— uMemb npeocmaegieHue o mpex-
CPAHHOM U MHO20SPAHHOM Yele U
NPUMEHAMb CBOUCMBA NIOCKUX Ye-
JI08 MHO202PAHHO20 Yela npu peuie-
HUU 3a0a4;

— UMemb npeocmasienue 0 npeoo-




BUJIOB THpaMHJ, 3JIEMEHTOB IIpa-
BUJILHOW TMUPAMHIBI U YMETh TPH-
MEHSTh UX [IPHU PEIICHUH 33]1a4;

— HMeTh TpeJCTaBlICHHE O IIpa-
BHJIbHBIX MHOTOTPAHHHKAX

— BJIQJIETh TMOHSATHUEM IUIOLIATU TIO-
BEPXHOCTE  MHOTOTPAaHHHKOB U
YMETh MPUMEHSITH €0 MPHU PEIICHUN
3azauy;

— BIAJCTh MOHATUSMU Tesla Bpallle-
HUS, CEYEHMS IWIMHIpA, KOHYCa,
mapa u chepbl U YMETh MPUMEHSTh
[P PEILICHUH 3a/1a4;

— BJIAJIETh TOHSATHUEM KacaTeJbHBIX
OpSMBIX M IUIOCKOCTEH M YMETh
MIPUMEHATDH €T0 MPU PEIICHUH 33724,
— HMMETh MPEJCTaBICHUS O BIIMCAH-
HBIX M OMHCAaHHBIX cepax U yMeTh
MIPUMECHSITh UX TPU PEIICHUH 3a/1a4;

— BJAQJIETh TOHATHUSIMU  O0OBEMA,
00BEMOB  MHOTOTPAHHHUKOB, Tl
BpallleHUs U MPUMEHSTh UX MPHU pe-
IICHUH 3a/1a4;

— HMETh MPEJCTaBICHUE O Pa3BEPT-
K€ LWIMHIpAa U KOHYca, IUIOIIAIu
MMOBEPXHOCTU IHWJIMHJIpAa U KOHyCa U
YMETh MIPUMEHSTDH €r0 MPH PEelIeHUU
3a/1a4;

— HWMETh MpPEACTaBICHUE O IJIOIIA-
o1 chepbl U yMETh MPUMEHSTH €ro
NP PEIICHUH 33/1a4;

— yMeTb pemiaTh 3a/laud Ha KOMOU-
HaIlMd MHOTOTPAaHHUKOB U TEJN Bpa-
HICHUS;

— HMETh NPEACTaBICHUE O MOA00UN
B IPOCTPAHCTBE U YMETh peuIaTh
3a/1aud Ha OTHOIICHHE OOBEMOB U
Ionael moo0OHbIX Guryp.

B noBcenHeBHOW KU3HU U TIPU HU3Y-
YeHHUH JIPYTUX MPEIMETOB!

— COCTaBISITb C MCHOJb30BaHUEM
CBOMCTB TeOMETpUYECKUX (UTYyp
MaTeMaTUYeCKUe MOJEIH JJisl pellie-
HUS 337249 MPAKTUYECKOTO XapaKTe-
pa ¥ 3a71a4 U3 CMEXKHBIX TUCIUTUINH,
HCCTIEI0BATh MOTYYEHHBIE MOJCIH U
MHTEPIPETHPOBATH PE3YNIbTAT.

pazosanuu noooous, comomemuu u
yMemb NPUMeHAmMb UX Npu peueHuu
3a0a4, ymemsv pewiamv 3a0ayu HA
NIIOCKOCMU Memooamu cmepeoment-
puu;

— ymemb  NpUMeHsmb  Gopmyivl
00beM086 npu peutenuu 3a0au.

Bexmopuwt u koop-
ounamsl 6 npo-
cmpancmee

— BJIAACTh IOHATHAMHU BCKTOPOB U
HUX KOOpAWHAT,

— Haxooumsv 00veMm napaienenu-
neoa u mempas’opda, 3a0aAHHBIX KO-




— YMETb BBINOJIHATH ONEpaluu HaJ
BEKTOpaMU;

— HCIIOJIB30BaTh CKAJSIPHOE IMPOH3-
BE/ICHHE BEKTOPOB MPU PEIICHUU
3a/1a4;

— MNPUMEHATH YypPaBHEHHE ILJIOCKO-
cTH, (HOpMyYIy pACCTOSIHUS MEXKIY
TOYKaMH, ypaBHEHHE cdepbl mpH
pCLICHUY 3a/1ay;

OPOUHAMAMU CBOUX BEPUIUH,

— 3a0asamv NPAMYIO 8 NPOCMPAH-
cmee;

— HAX00umv paccmosiHue om mou-
KU 00 NJIOCKOCMU 8 CUCmemMe KOop-
ounam,

— HAXo0umev pAaccmosiHue MexHcoy
CKPeWUBAIOUWUMUCSL  NPAMBIMU,  3d-
OaHHbIMU 8 cucmeme KOOPOUHAm.

— TMPUMEHSTH BEKTOPBI U METOJ KO-
OpAMHAT B MPOCTPAHCTBE MPH pellie-
HUH 33/1a4.

2. COAEP’KAHUE KYPCA

Jist 3 peKTUBHOrO M3y4eHHs TEM, MPEITyCMOTPEHHBIX MPOrpaMMOM CTapien
IIIKOJIBI IO MaTeMaTHKe, He0OX0UMO:

1. B 10 kyiacce mpoBECTH CHUCTEMaTU3AIMIO 3HAHUM, MOJYYEHHBIX 3a KypC OC-
HOBHOM HIKOJIBI 110 anredpe u reometpuu B pasaene «lloBropenue». Cucremarusa-
[[MI0 3HAHUU M0 anredpe MPOBECTU IO JBYM COJEPKATCIbHBIM JIMHUSAM —4HUCIA U
byHKIUU.

2. O0patuTh  BHMUMaHHWE HAa  HW3Y4YE€HUE  DIIEMEHTOB  BEPOSTHOCTHO-
CTATUCTUYECKON JIMHUU B COOTBETCTBUHU C MporpamMmoit. [Ipu n3ydeHuu 371€MEeHTOB
TEOpUM BEPOSITHOCTEH 0OpaTUTh BHUMAaHHE HA KOMOMHATOPHBIE CIIOCOOBI PEIICHUS
3a1ad.

3. HeoOxoaumo yAeIuTh JOCTATOYHO BHUMAHUS U3YUYEHHUIO MMOHITHS «00JIacTh
onpenesieHnss GyHKIUW» U, B CBSI3U C ITUM, MPoOJIeMe JOMYCTUMBIX 3HAYEHUU MpU
pelIeHny YpaBHEHU U HEPABEHCTB, a TaKXe MpoOJieMe MOTepr KOpHEH U mpuoodpe-
TEHUS JINIIHUX KOPHEH.

4. Tlockoneky B Tekctax EI'D 3HauuTenbHas 4acTh 3ajaHui MpO(UIHLHOTO
YPOBHSI CJIO)KHOCTH OMUPAETCS HA MaTepUaj OCHOBHOM IIKOJIbI, TJI¢ MHOTHUE BBITYCK-
HUKHU UMEIOT TIPOOEIIbI, TO MPU MOBTOPEHUU CIIEAYET YIeIATh BHUMAaHUE CUCTEMaTH-
YECKOMY MOBTOPEHUIO Kypca ajnreOpbl OCHOBHOM IIKOJBI (OCOOCHHO yACIssi BHUMa-
HUE 3aJja4yaM Ha MPOIEHTHI, AUArpaMMbl, TaOIHIIbl, Tpa)UKU peabHbIX 3aBUCHUMO-
cTel).

5. O0paTuTh BHUMaHHE Ha OTPAOOTKY BBIYMCIUTEIHHBIX HABBIKOB yYaIIUXCH,
WCKIIIOUUTD HUCIIOJIh30BAHUE KAIBKYJISITOPOB HA YPOKAX U KOHTPOJBHBIX paboTax o
MaTeMaTHKe.

B pamkax peanuszauuu npakTHYECKOW YaCTH PEKOMEHYEM !

1) opraHu3anuo TUarHOCTUKYA 3HAHWKA W YMEHHU MO MaTeMaTHKe 3a KypC OC-
HOBHOM MIKoJIbI B 10 Kkjlacce B OKTSIOpe uepe3 MpoBeACHUE KOHTPOJILHON pPadOTHI.
TekcThl KOHTPOIBLHON paboThI 1Mo pemeHuto TMC mMoryT ObITh pa3paboTaHbl paiioH-
HBIMU WK MKOJIBHBIMU MO yuuteneid mateMaTtuku. [Ipu cocTaBieHUM TEKCTOB KOH-
TPOJIbHBIX pabOT MOKHO HCIIOJIb30BaTh: COOPHUKHU TECTOBBIX 3aJIaHUM, U3JaHHBIX Ha



denepabHOM YpPOBHE, TEKCTHI OaHKa 3a1a4 caiita pazpadorunkoB KM EI'D mo ma-
temaTuke http://www .statgrad.org/, http://www.fipi.ru.

2) COCTaBJICHHE WHAWBUAYAIbHBIX MpPOTpaMM OOydYeHHsI Ha OCHOBE aHajH3a
pe3yJIbTAaTOB IMAarHOCTHYECKOW pabOThl, U OpraHu3alis 3aHATUIA 110 HUM Ha OCHOBE
METOAUYECKUX PEKOMEHIAIMI 0 MOJArOTOBKE K UTOTOBOM aTTECTAlMM [0 MaTeMa-
THKE, pa3MEUIEHHBIX Ha cTpaHule kadeapsl matemaTuku U uHpopmatuku PO Ha
caiite: WWW.1r023.ru. MHIuBHIyabHBIC KapThl yueTa yCIEeX0B, YJaluxcs HeoOs3a-
TEJbHBI JJ1s1 aOCOMIOTHOTO OOJBIIMHCTBA yUalIUXCs CTapIIuX KiaccoB. Bompoc 06 nx
BeJIeHNU U opMe TOJDKEH pemaThess Ha MO yunTteneit MaTeMaTUKH IITKOJIBI WA MY-
HULUTTAJIATETA.

Cooepoicanue Kypca aneebopa u Hauanra mamemamudeckozo avanmuza 10-11
KAACCO8 NO pa3oeam.

Inemenmovl meopuu MHOMCECHE U MAMEMAMUYUECKOU 102UKU

[TonaTne MHOXecTBa. XapaKTEPUCTUUECKOE CBOMCTBO, JIEMEHT MHOXKECTBA,
MyCTOE, KOHEUYHOEe, OecKoHeuHOoe MHOokecTBa. CriocoOnl 3amanusi MHOkecTB. [lon-
MHOeCTBO. OTHOIIICHUS] TPUHAJJICKHOCTH, BKIIFOUEHHUS, paBeHCTBA. Oniepanuu Hajl
MHOKECTBaMH, UX WTIOCTPALMM C TMTOMOIIBIO KpyroB Jitnepa. Cuémuvie u necuém-
Hble MHOJMCeCmaa.

HctuHHBIC U JT0KHBIE BEICKa3bIBaHUS (YTBEPKICHUS ), OTIEpAIIMK HaJ BhICKA-
3pIBaHUSMH. KBaHTOPHI CYIIECTBOBAHMS U BCEOOITHOCTH. A12ebpa 6blCKA3bI8AHUL.

3akoHbl JOTUKU. OcHogHble 1o2udeckue npasua. Pelienne Jornyeckux 3aaad
C UCIIOJIb30BaHUEM KpYTroB Jiliiepa.

YMmozaxmoueHusi. O60CHOBaHUE U J0Ka3aTeILCTBO B MaTeMaTtuke. Onpeserne-
Hus. TeopeMbl. Buodwvl doxazamenvcms. Mamemamuueckas unOykyusi. Y TBEPKICHUS:
o0paTHOE TaHHOMY, NPOMUBONOJIONHCHOE, 0OpamHoe npomusononodicromy. [lpuznax
U CBOMCTBO, HEOOXOIUMBIE U IOCTATOYHBIE YCIOBHSI.

Qucna u eéviparxcenus

MHoOXecTBa HaTypaldbHbIX, IEIbIX, PAIMOHAIBHBIX, TEUCTBUTEIbHBIX YHUCE].
MHOXECTBO KOMIUIEKCHBIX YHcCeNl. J[eMCcTBHS ¢ KOMIUIEKCHBIMU yuciaamu. KoM-
IJIEKCHO COMNpPSDKEHHBIE yncia. Moaynb M apryMEHT 4ucia. 1pucoHomempudeckast
¢opma KomniekcHo20 uucaa.

Pagnannas mepa yrna. Tpuronomerpuueckas OKpy>KHOCTb. CUHYC, KOCUHYC,
TAHT€HC U KOTaHTeHC uncia. Tpuronomerpudyeckue GOpMyJibl IPUBEIACHUS U CIIOXKE-
HUsA, HOPMYJIBI TBOMHOTO U MOJOBUHHOTO yria. [Ipeobpa3zoBanue CyMMbI U pa3HOCTH
TPUTOHOMETPUUECKUX (PYHKITUI B TPOU3BEJICHUE U OOpaTHBIC TPeoOpa30BaAHMUSI.

CrerneHn ¢ JEUCTBUTENBHBIM ITOKAa3aTeIeM, CBOMCTBA cTrerieHd. Yucio e. Jlora-
pudM, cBoiicTBa jorapudma. JlecITUIHBIN U HATYpaTbHBINA JTOTapU(PMBI.

ToxxmecTBeHHBIC TPEOOPA30BAHMS TPUTOHOMETPHUUCCKUX, TOTApUPMUISCKHUX,

CTETICHHBIX U UPPALlMOHATIBHBIX BHIPAKCHUH.

Meton mareMaTH4eCKON UHAYKIHH.

OcHosuas meopema apupmemuxu. Ocmamxu u cpagHenus. Aneopumm Eexnu-



oa. Kumaiickas meopema 06 ocmamkax. Manasa meopema @epma. Cucmemsl cuuc-
JleHUs, omjauyHvle om Oecamuunvlx. Dyukyus Dinepa, YUcio u cymma oeiumeell
HamypaibHo20 YUCid.

OcHosHasa meopema aneebpul. llpusooumvie u HenpusoouMbvle MHO2OUJIEHBL.
Cummempuueckue MHo2041eHbl. []enouucnennvie u yeaio3sHaunbvle MHO20YNEHb.

Ypasnenusa u nepasencmea

VYpaBHEeHUE, ABIAIOLIEECA CIEICTBUEM APYroro ypaBHEHHUsS; YPABHEHUS, PaB-
HOCUJIbHBIE HA MHOXKECTBE, PABHOCHJIbHBIEC TPEOOPa30BaHUS YPABHEHU.

TpuronomeTrpuyeckue, MokazaTelbHbIC, JTOTAPUPMUUECKHE W HPPALIMOHAIb-
HbIC YPaBHEHHMS M HEpPaBEHCTBA. TuUIbl ypaBHEHMH. PerieHue ypaBHEHUM M Hepa-
BEHCTB.

Meron MHTEpBaJIOB ISl pelIEHUs HEpaBeHCTB. I'paduueckue MeToabl pele-
HUs YPaBHEHUW U HEPABEHCTB. Pelienne ypaBHEHU M HEPABEHCTB, CONEPKALIUX T1e-
PEMEHHYIO I10J] 3HAKOM MOLYJIA.

CucreMbl TPUTOHOMETPUYECKHUX, MTOKA3aTENbHBIX, JIOTApUPMUUECKUX U Uppa-
UOHAJIBHBIX ypaBHEHMI. CHCTEMBI TPUTOHOMETPUYECKHUX, IMOKA3aTEIbHBIX, JOTa-
pUOMHUUECKUX U UPPAYUOHAIbHBIX HEPABEHCTB.

YpaBHEHUS, CUCTEMBI YPABHEHUM C Napamerpamu. Hepaserncmea ¢ napamvem-
pamu.

Pewenue ypasnenuii cmenenu viuie 6mopoti cneyuanrbHovix 6u0os. Dopmyisl
Buema. Teopema be3y. /[uogpanmoswt ypasuenus. Peuenue ypasnenuti 8 kKomniekc-
HBIX YUCTLAX.

Hepasencmea o cpeonux. Hepasencmeo bepnynnu.

Dynxkuyuu

OyHKIMA U e€ CBOMCTBA; HyIW (YHKIIHHA, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTh. HamOompiiee u HauMeHbIee 3HaUYeHUs QyHKIUU. [lepuomnueckast
bynkuus U e€ HauMeHbIIMW mepuoi. UYErHble u Hedy€THble (QYHKUUU. DyHKYuU
«Opobnas uacmo yucia» Y = {X} u «yenas uacmo uucia» y = [X].

B3aumHuo oOpatabie Ppynkiuu. ['padyku B3auMHO 00paTHBIX (YHKITHIA. .

Tpuronomerpuueckue GyHKIUU Y =SINX, Yy =COSX, y=tgX, Yy =ctgx. Oyux-
yus CBOUCTBA U rpauKu TpUTOHOMETpUUECKUX QyHKIUH. OOpaTHbIE TPUTOHOMET-
pudeckre (GYHKIMH, UX TJIaBHBIC 3HAYCHUS, CBOMCTBA U TpaduKy.

CrenenHas, nokasareiibHasi, Jjorapudmuueckas pyHKIIUHU, UX CBOMCTBA U Tpa-
bukmu.

[IpeoOpazoBanus rpadukoB QYHKIHI: CIBUT, YMHOKXEHUE HA YUCIO, CHMMET-
pHsi OTHOCUTEIILHO KOOPAMHATHBIX OCEH U Hayaiaa KOOpAUHAT.

dnemenmupl MamMeMamuyecKo20 aHanu3a

beckoneuHo Masble 1 OECKOHEYHO OOJIBIINE YUCIIOBBIE MOCIEI0BATEIBHOCTH.
[Tpenen uncioBoil nmociaenoBaTeNbHOCTH. beckoHeuHO yObIBaoIIas reoMeTpruuecKast
porpeccusi.

[Tonsitue npenena Gyakumuu B Touke. [lonamue npedena hyHkyuu 6 beckoueu-
Hocmu. Acumnmomul epaguxa ¢ynkyuu. HenpepsiBHOCTh QyHKUIMHU. Ceoticmea He-



npepuienvix pyuxkyui. Teopema Betiepwumpacca 0151 Henpepul8HbIX (YHKYULL.

Huddepennmpyemocts byuknuu. [Ipoussognas ¢yHkiuu B Touke. Kacarens-
Hasg K rpaduky ¢yHkuuu. ['eoMeTpudeckuil U (PU3MYECKUN CMBICI MPOU3BOIHOM.
Ilpumenenue npouszeoonoii 6 gusuxe. IIpon3BoaHbIC deMEHTApHBIX GyHKIUH. [pa-
BuiIa nuddepeHupoBaHus.

Bmopas npouzeoonas, eé ceomempuyeckuil u pusuyeckuii CMulCi.

Touku s3xcTpemMyMa (MakcuMyma U MUHUMyMa). VccnenoBanue siaeMeHTapHbIX
GyHKIUI HA TOUKH SKCTpeMyMa, HauOoblllee 1 HAMMEHbIIEE 3HAYEHUS C TIOMOIIBIO
pou3BOAHOU. [locmpoenue epaghuxos Gyuxkyuli ¢ nomowwbo npoussoousix. lpume-
HeHue NPoUu3800HOU NPU peuleHUU NPUKIAOHbIX 3a0a4 HA MAKCUMYM U MUHUMYM.

[TepBooOpaznas. Heonpenenéunslii uuterpai. Ileppoodpa3Hblie 3€eMEHTapHBIX
¢byuxuii. [Tnomanps kpuBonuuenHoi Tpamneuuu. @opmyna Heiorona—IJleniOHuIa.
OnpenenéHupiii uHTErpai. Beiuncienue miomaaei miockux QUryp u 0ovémos mei
8pawjeHUs C NOMOWbI0 UHMePala.

Jugepenyuanvrovle ypasnenus nep8ozo u 6mopoco nopsoka.

Komounamopuka, éepoamnocms u cmamucmuka, 102uKka u meopus 2pagoe

[IpaBuno mnpousBeaeHuss B komOuHaTopuke. CoeauHeHHs 0€3 MOBTOPEHUHU.
Coueranus u ux coictsa. bunom Hetotona. Coedurnenus ¢ nosmopenusmu.

BepositHocTh coObITHsI. CyMMa BEpOSTHOCTEH HECOBMECTHBIX cOObITHH. [Ipo-
THUBOIIOJIOKHBIE COOBITHS. Y CIOBHas BeposiTHOCTh. HezaBucumsbie coObitusi. [Ipous-
BEJICHUE BEPOSTHOCTEM HE3aBUCUMBIX cOObITHI. Dopmyna bepuymiu. dopmyna
nojHou BepositHocTu. Dopmyiia baiieca.

Bepoamnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposmHocmen.

JIMCKpETHBIE CIy4ailHble BEIWMYMHBI U MX pacnpenesneHus. COBMECTHBIE pac-
npeneneHus. Pacnpenenenne cyMMbl U IPOU3BEACHUS HE3aBUCHMBIX CIIyYalHBIX Be-
JUYUH. MaTeMaTHueckoe OKMIAHWE W JAUCHEPCUsl CIy4YalHOW BeNW4MHbL. Marema-
TUYECKOE OKUJIAHUE U TUCTIEPCUSI CYMMBI CIIyYalHbBIX BEJIMYUH.

bunapnas ciywaliHas BenuuuHa, pacupenencHue bepnymm. I'eomerpuueckoe
pactpenenenue. buHomuanpbHOE pacpenesIeHUe U €ro CBOWCTBA.

HenpepriBHble ciyuaiinpie BennuuHbl. [lmoTHOCTH BeposTHOCTHM. DyHKIMSA
pactpenenenus. PaBHoMmepHoe pacnpeneseHue.

Hopmansnoe pacnpenenenune. @ynkuus Jlammaca. Ilapamerpsl HOpMaiibHOTO
pacnpenenenus. [Ipumepsl ciry4allHbIX BEJIMYUH, TOJUYMHEHHBIX HOPMAJIBHOMY 3aKO-
HY (IIOrPEeUIHOCTh U3MEPEHUH, POCT YETIOBEKA).

3axon 6onbuux yucen. Beibopounwlil Memoo uzmepenus eeposimuocmei. Pono
3aKOHA DOILUIUX HUCe]l 8 HAYKe, npupooe u odbujecmae.

Koppensust nByx ciydaiiaeix BenuuuH. [lonstue o koadduimente koppens-
10518

Cmamucmuueckasa cunomesa. Cmamucmuyeckue xpumepuu. Cmamucmuue-
ckas 3uayumocms. lIpoeepka npocmetiwiux cunomes.

OcHognbie nonssmus. meopuu 2pagos.

T'eomempusn



OCHOBHBIEC MOHATHS T€OMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
ciencTBus u3 Hux. Ilonsamue 06 akcuomamuyeckom memooe.

[TocTpoeHue cedeHnii MHOTOTPaHHUKOB METOAOM CleAoB. LleHTpanbHOE mpo-
exthpoBaH €. [locTpoeHne ceuyeHnii MHOTOIPaHHUKOB METOJIOM MpoeKIuil. Teopema
Menenas ons mempasopa.

CkpenuBaronecs npsiMble B MPOCTPAHCTBE. YTOJI MEXIy HUMH. Teopemsl O
MapajuieIbHOCTH MPSAMBIX M IUIOCKOCTEW B mpocTpaHcTBe. [lapannenbHoe NpOeKTH-
poBaHue u u3zo0paxenue puryp. I eomempuueckue mecma moiex 8 NPOCMpancmee.

[TeprieHAUKYASIPHOCTh MPAMOU U TUIOCKOCTH. OpPTOrOHAIBHOE MPOEKTUPOBA-
Hue. Haxionnble u npoexknuu. Teopema o Tpex mNeprneHAuKyysipax. PaccrosHus
MeXy Gurypamu B mpoctpancTBe. OOmuii MepreHIuKyJIIp ABYX CKPEIIUBAIONTIXCS
NpAMBIX. Memoobl Haxod#coenuss pacCmosHUN MeXCOy CKPeWUSaroUWUMUCS NPAMBIMU.

Vel B poctpanctse. [leprieHauKyasipHble TUIOCKOCTU. Ipexepanmsiii u MHO-
eoepannbii yenvl. Ceolicmea niocKux yen08 MHo202panino2o yeia. Ceonucmea niocKux
U 08Y2PAHHBIX V2ll08 MPEXePanHo20 yana. Teopemvl KOCUHYCO8 U CUHYCO8 OISl mpex-
2PAaHHO20 yeud.

Buael mMHOrorpanHukoB. I[IpaBuibHbIE MHOTOTPaHHUKH. Pa3BEpTKHM MHOTO-
rpaHHuKa. Kpamuatiwue nymu Ha nogepxHocmu muo2ocpanuuka. Teopema Dunepa.
/lgoticmeennocms npaguibHbIX MHO202PAHHUKOS.

[Tpusma. Ilapamnenenunen. CpoiictBa mapannenenumnena. IIpsMoyronabHbIi
napaienenunes. Hakinonusie npusmel. [lnowaos opmozonanvrot npoexyuu. Ilep-
NEeHOUKYIAPHOE ceueHue NPusmbl.

[Inpamupa. Buasl nupamu. D1eMEHTHI PaBUIbHOM upaMuabl. [Iupamuaer ¢
PaBHOHAKJIOHEHHBIMH peOpaMu M TpaHsSIMH, UX OCHOBHBIE€ CBOMCTBa. Buowl mempa-
90pos. Opmoyenmpudeckuil mempal’aop, KAPKACHBIU mMempa’op, PAGHOSPAHHbIU
mempas’op. lIpsamoyzonvusiii mempas’op. Meouanvl u bumeduanvt mempasopa. /{o-
cmpausanue mempal’opa 00 napasiieenunedd.

Tena Bpamenus: MUIMHAP, KOHYC, map u chepa. Ceuenus MUIMHAPA, KOHyCa
u mapa. [IIapoBoi CerMeHT, MapoBOW CJOM, MIApOBOM CEKTOp (KOHYC). YceueHHas
MMAPAMUJIA U YCEUEHHBIN KOHYC.

KacarenpHble ipsiMble M TUIOCKOCTH. BrincanHbie u onvcaHHbie cdepnl. Kaca-
rowuecs cgpepol. Komounayuu men epawenus. dnemenmsi cghepuieckorl 2eomempuu.
Konuuecxue ceuenus.

[lnomanu MOBEPXHOCTEM MHOTOTPAHHUKOB. Pa3zBepTka HMIMHIpAa M KOHYCA.
[Tnomaas NoOBEpXHOCTH IMIIMHIAPA U KoHyca. [Inomans chepsl. [Inomans chepuye-
ckoro mnosica. O0beM apoBOro CIosl.

[Tonstue o6bema. OO6beMbl MHOTOTpaHHUKOB. OOBEMBI TN BpallleHUs. AKCUO-
Mol 00vema. Bvisoo hopmyn o6vemos npsamoy2oibHoco napaiieienuneoaq, npusmvl u
nupamuovt. Dopmynvl 011 HAxoHcOeHUsE 00vema mempad0pa. Teopemvt 06 omHoule-
HUu obvemos. llpunodxcenuss unmezpana K GbIYUCIEHUIO 00BLEMOS U NOGEPXHOCMEU
men 8paujeHus.

KomMOunHanum MHOTOTpaHHUKOB U TEJI BpaIlleHUS.

[Tomo6me B mpoctpancTBe. OTHOIIEHHE 00BEMOB M TUIOMIAEH MOBEPXHOCTEH



nonoOHBIX uryp. Ilpeobpazosanue nodoodus, comomemus. Pewenue 3a0au na nioc-
KOCMU C UCNONIb308AHUEM CTNEPEOMEMPUUECKUX MEMOO08.

Heuoicenuss 6 npocmpancmee: napaiiesbiblil NEPEeHOC, CUMMEMPUs. OMHOCU-
MenbHO NIOCKOCU, YEHMPATbHASL CUMMEMPUsL, NOBOPOM OMHOCUMENbHO NPIMOLL.

Bexmoput u koopounamut 6 npocmpancmee

Bekropbl u koopauHaTel. Cymma BEKTOPOB, YMHOXEHUE BEKTOpa Ha YHCIIO.
Yron mexay BekTopamu. CKaIsipHOE TPOU3BEICHHUE.

VYpaBHeHue miockoctu. PopMysa pacCTOSHUS MEKIY TOUYKAMHU. YPAaBHEHUE
chepsl. Popmyna paccmosanus om mouxku 00 niockocmu. Cnocobwvlt 3a0anus NPAMOU
YVPaBHEeHUsAMU.

Pemenne 3a1au U 10Ka3aTeNbCTBO TEOPEM C MOMOIIBIO BEKTOPOB U METOJIOM
KOOPJIMHAT. DJIEMEHTHI T€OMETPHUH MAaCC.

HanpasieHusi npoekTHou AesrejbHOCTH Yy4dammxcsa. CormacHo m.2.1.5
IPUMEPHON OCHOBHOM NMPOTpaMMbl HAa YPOBHE CPEAHETO OOIIEro 00pa3oBaHMsI IPUO-
PUTETHBIMU HANPABICHUSIMU SIBIISIFOTCS:

— COLMAJIBHOE;

— Ou3HEC-IPOEKTUPOBAHHE;

— HCCIIEI0BATEIBCKOE;

— HMHXEHEPHOE;

— uHbOpPMAIMOHHOE.

[IpoekTHas [neATENbHOCT, IO MaTeMaTWUKe — 3TO Takasg ydeOHo-
MO3HABaTeNIbHAsA JEATENbHOCTh y4YalllMXCs, KOTOpas HAlpaBlieHa Ha IMOJy4YEHUE He-
KOTOPOT'O 3apaHee CIUIAHMPOBAHHOTO JIMYHOCTHO 3HAYUMOTO JUISl HUX MaTepUalibHO-
ro pe3yJibTaTa U Mpeanojararonas caMoCTOSITENbHOE PEIICHUE YYallUMUCS MaTeMa-
TUYECKHUX 3a/1a4 Pa3IMYHOrO YpPOBHA CIIOXHOCTH MO BCEM paszjeiaM MaTeMaTHKH,
BKJIFOYAsi BOIPOCHI UCTOPUM MAaTeMaTHKU. TEXHOJOTHsI OpraHu3aluyd U MpPOBEICHUS
MPOEKTHOTO OOYyYEeHHUsS! MpeayCMaTpUBAeT KOMOMHUPOBAHHE CHOCOOOB, METO/OB,
PUEMOB, OPM U CPEIICTB OOYUCHHUS.



3. TEMATUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMBIX HA OCBOE-

HHUE KAYKJIOU TEMbI
Ne Paznen Conep:kaHue nporpamMmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHoOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAesiTeJIbHOCTH YUEHUKA (HAa YPOBHE | HANpaBJieHHsl | MporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEb-
HOH JesTe/Ib-
HOCTH
10 kanacc
Anzeopa
1 Memoowi ITosmopenue mamepuana 7-9 knaccog | YMETb pPCLIaTh ypaBHEHUA M 3a[aud 3,4,5 - 4
[ — Kypca /-9 kiaccoB. YMEThb CTpPOUTH 3
Ku KeHus. PemieHne ypaBHEHHMH M Hepa- | ICHATh IO rpadukaM HMX CBOHCTBA U
BeHCTB. CHCTeMBbI ypaBHEHUH U Hepa- | IPUMCHATH 3HAHUA TIpH PCHICHHM 3a-
Ja4 MPaKTUYEeCKOW HAIPaBIEHHOCTH
BEHCTB.
OyHKIMH, CBOICTBA U rpadUKu 1
2 Yucna u eticmeumenshvie uucia Haxomute cymmy OecKOHEYHO yObIBa- 3,4,5 18 14
IOlENl TEeOMETPUUYECKON IPOTPECCUH.
GLIPAXCENIUA | Tlenble U pAIMOHATBLHBIE YHCTIA [TepeBoanTh OECKOHEUHYIO TEPUOIH- 2 1
JleficTBUTENbHBIC YHCITa ;g‘(’)%}l’)fo Apo0E B OOBIKHOBEHHYIO 2
beckoneunast yObiBaromiass reoMeTpu- | [IpuBoauTh nmpuMepsl (1aBaTh Ompe/e- 2
4yecKas Iporpeccus JICHHE) agnq)MeTqucxﬁx KOpHEH
» —| HaTypasibHOU creneHu. IloscHATe Ha 4 3
Apf“bMeTquCKHH KOpCHE HATYPAIL- | 11y iMepax IOHSTHE CTENCHH C JH0OBIM
HOU CTCIICHHA JNIEUCTBUTELHBIM ITOKA3aTEIIEM.
CTeneHb ¢ palfOHANBHBIM U JIeHCTBHU- | [[pUMEHSTh NpaBuia NEWCTBUH ¢ pa- S S
TeILHBIM MOKa3aTeneM JTUKaJIaMH, BBIPAKEHUSMH CO CTETICHS-
v 606 MU C palUOHaJbHBIM TOKa3aTelieM > )
POk ODOOIICHUA M CHCTCMATHSAUNI | (1110651 neifCTBUTENBHBIM  [OKA3aTe-
SHaHWU JIeM) TP BBIYMCICHUSX U Npeolpaso-
BaHUAX BBIPAKECHU. 1 1

Kontponbnaas pabora mo teme «Jlei-
CTBUTEIIbHBIE YUCIIa»

Jloka3pIBaTh TOXKIECTBA, COAEpPKAIIHNE
KOPE€Hb HATypaJbHON CTEIEHH U CTe-
IICHU C JIFOOBIM JICHCTBUTEIBLHBIM I10-




Ne Paznen Conep:kanue nporpamMmmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE | HANpaBJieHHsl | MporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
KazaresjaeM, MPUMEHSS pa3jiuvHble Me-
TOJBI.
[TpumeHsITh yMEHHS MPEOOPa3OBHIBATH
BBIPOXKECHHUSI U JOKa3bIBaTh TOXKJECTBA
MpU  pEUICHUWW 3a7a TOBBIIICHHOM
CII0)KHOCTHU
3 Dyuxyuu. Cmenennas ¢hynxyus o rpaduxam cTeHeHHbIX QyHKIUHI (1; 2,5,6,7 18 18
3aBUCHUMOCTH OT IOKa3aTelsl CTENEHU
Ypasnenus u = S
p CrencHHast (QyYHKUMS, €€ CBOWCIBA U | omuchIBaTh HX CBOMCTBA (MOHOTOH- 3 3
HEPABEHCMEA | rpadhuk HOCTh, OTPAaHUYEHHOCTD, YETHOCTD, HE-
B3auMHO—06paTHbIE QYHKIUH 4ETHOCTB). 2 2
Crpouth cxemaruyecku rpauk cre-
PaBHOCHIbHBIE YDaBHEHUS U HEPABEH- | MEHHOM (PYHKIMH B 3aBUCHMOCTH OT 4 4
CTBa MIPUHAJICKHOCTH TOKAa3aTellsl CTENEHU
VpparuonanbHble ypaBHEHHS (B aHAIMTHYECKOW 3allMCH PACCMATPH- 4 4
BaeMoOil (pyHKIMM) K OZHOMY H3 pac-
WpparmonanbHble HEpaBeHCTBA CMaTPUBAEMbIX YHCIIOBBIX MHOXECTB 2 2
(mpu  TOKazaTeNSX, MPUHAIIEKAIINX
Ypoxk v06o6meHH51 W CHCTEMATH3AIMHY | \royecTBY HETBIX GHCEN, TIPH JTFOOBIX 2 2
3HaHUH JNIEUCTBUTEIHLHBIX HOKa3aTen${x) " IIe-
Kontponbnas pab6ora mo teme «Cte- | PCIUCIATE €C CBOMCTBA. 1 1

neHHas QyHKIHDY

Onpenensitb, sBAseTcss JU  (QYyHKIUSA
oOparumoit. CTpouTs rpaduk CI0XHON
¢byHKIIUY, JIpOOHO-pallOHAIBHOMN
(yHKIIUU 3JIeMEHTapHBIMU METO/IAMHU.

[IpyBouTe  HpHUMEpPHl  CTENEHHBIX
GyHKIMH  (334aHHBIX C TIOMOIIbIO
(dhopmybl niaK rpaduka), 06JagaroIIMuX
3aJlaHHBIMU CBOMCTBaMH (Harpumep,
OTpaHUYEHHOCTH). Pa3bsACHATH CMBICIT
IIEPEYMCIICHHBIX CBOWMCTB. AHAIU3HPO-
BaTh MoBejAeHHE (QYHKUMN Ha paziuy-
HBIX yYacTKax 00JIaCTH ONpeJesieHus,
CpPaBHMBAaTh _CKOPOCTHU  BO3pacTaHUs




n/n

Pa3zpen
NPOrpamMmMbl

Conep:kanue nporpamMmmsl

XapakTepuCcTHKA OCHOBHBIX BU/I0OB
JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE
Y4eOHBIX J1eiicTBH)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamMmma

Padoouasn
nporpaMmma

(yObiBanust) ¢ynkimii. Dopmynupo-
BaThb OINpEACICHUs NEPEUUCIECHHBIX
CBOMCTB.

PacnioznaBaTh paBHOCWIBHBIE IIPEOO-
pa3zoBaHus, IpeoOpa3oBaHus, IMPUBO-
JSIIME K YPABHEHUIO CIICACTBHIO.
Pemate npocreinme uppanroHaabHbIe
ypaBHEHHUS, HppalMOHAIbHbIE Hepa-
BEHCTBAa M UX cucTeMbl. PacrozHaBarhb
rpaduKd ¥ CTPOUTH TpaUKH CTETEH-
HBIX (YHKIMH, HCIOIB3ysS Trpadoro-
CTPOMTENHN, H3ydyaThb CBOMCTBA (DYyHK-
LU 110 UX rpaduKam.

®opMyIupoBaTh TUIOTE3bl O KOJIHYe-
CTBE KOpPHEH YpaBHEHUU, COAEPKAIIUX
CTETEeHHbIE (PYHKIMH, U MIPOBEPATH HX.
Boinonusate mnpeoOpazoBanust rpadu-
KOB CTENEHHbIX (DYHKIUI: Mapaijieb-
HBI TepeHoC, pacTshKeHHE (CxKaTHe)
BJIOJIb OCH OpAMHAT (TIOCTPOEHUE Trpa-
(UKOB ¢ MOIyJIIMH, TOCTPOECHUE Tpa-
(buxa oOpaTHOM PYHKITUN).

[IpuMeHATH  CBOMCTBA  CTENEHHOU
(GYHKIMU TpU pEelIeHWH MPHUKIAaJIHBIX
3a/1a4 M 337a4 IMOBBIIIEHHON CJIOKHO-
CTH

Dyuxyuu.
Ypaenenus u
HepaseHcmea

Ilokazamenvnas Qynkyus

[TokazarenbHast GyHKIMS, €€ CBONCTBA
u rpaduk

[Toka3zaTenbHbIE ypaBHEHUS

Iloka3zaTennHBIC HEPABCHCTBA

[lo rpadukam mnokazareabHOM (QYHK-
UM OMHUCHIBaTh €€ CBOWCTBa (MOHO-
TOHHOCTB, OTPAaHUYEHHOCT ).

[TpuBoAMTE TPUMEPHI TOKA3aTEIHLHOU
¢GbyHKIMHU (3a1aHHON ¢ TOMOIIbIO (op-
MyJibl WK rpaduka), obmagaromen 3a-
JaHHBIMH ~ CBOMCTBaMH  (Hampumep,

1,4,5,6,8

12

12




Ne Paznen Conep:kanue nporpamMmmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpaMmbl JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE | HANpaBJieHHsl | MporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
CHCTeMBI TIOKA3aTeNbHBIX YpaBHEHHMIA | OTPAHHYCHHOCTH). PasbsCHATE CMBICH 2 2
W HEPABEHCTB IIEPEUNCIIEHHBIX CBOMCTB. 5
AHanu3upoBaTh TMOBeACHUE (QYHKUIUI
Vpok 0000mmIeHNsT U CHCTEMATH3alUU | pa PasIMYHBIX  y9acTKax OONACTH 1 1
3HaHUI OIlpesieNieHUs, CpaBHUBAThb CKOPOCTHU
KoHTponbHas pa6oTa mo Teme «Iloka- | BO3PAcTaHus (yObiBaHUs) GyHKImi. 1 1

3aTCJIbHAasA Q)YHKHI/IH»

@opMyIupoBaTh ONpPENEICHUs] Iepe-
YHUCJICHHBIX CBOMCTB.

Pemate mpocreiimme Ioka3aTelnbHbIE
yYpaBHEHHUS, HEPaBEHCTBA M UX CHUCTE-
MBI.

Pemarp moka3arenbHble ypaBHEHUS
METOJIaMH Pa3JI0KEHUS Ha MHOXKUTEIH,
CIOCOOOM 3aMEHBI HEW3BECTHOTO, C
HCIIOJIb30BAHUEM CBOWCTB (PYHKIIHH,
pelmars ypaBHEHHUS, CBOASIIUECT K
KBaJIpaTHBIM.

Pemarp mnoxazarenbHble ypaBHEHUS,
MIPUMEHSISI pa3JIMYHbIE METO/IbI.
PacnioznaBate rpaguku M CTPOUTH
rpaduk moka3aTesNbHON (QYHKIUH, HC-
MoJib3ysl Tpa)OnOCTPOUTENH, H3YydaTh
cBoicTBa pyHKIIMU N0 rpadukam.
®opMyIUpOBaTh TUIOTE3bl O KOJIHYeE-
CTBE KOPHEW YpaBHEHUU, COAEPIKAIINX
MOKa3aTeabHyl0 (QYHKIUIO, U IPOBe-
PATH UX.

Boinonusate npeobpas3oBanus rpaduka
MoKa3zaTeabHOU (YHKIUU: MHapajieib-
HBbI TepeHoc, pacTshKeHHE (CxKaTHe)
BJIOJIb OCH OpAMHAT (MIOCTPOEHUE TIpa-
(UKOB ¢ MOIYJIIMU, MTOCTPOEHUE Tpa-
(huka oOpaTHOM PYHKITUN).

IIpuMeHSITh CBOMCTBA MOKA3aTEIbLHOU




° J1eJ1 1 HHE MPOrpamMMbl TEePUCTH HOBHBIX BH/IOB HOBHBI BT s qyasi
Ne Pa3ne Coaep:kanue nporpa XapakTepucTHKA OCHO 0 OcHo e ABTOpCKa Paboua
n/n | mporpamMmsl JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE | HANpaBJieHHsl | MporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOH JeaATelIb-
HOCTH
(GYHKIIMU TIPU PEIICHUW TPHUKIATHBIX
3aJla4 M 3aJ]a4 TOBBIIICHHON CJIOXKHO-
CTH
5 @yHKuuu ﬂogapud)ﬂ/luqec](aﬂ d)y].”a/lu;l BrimonaaTe mpocTeniie Hpeo6pa30: 1, 3, 4, 5 19 19
aHusl Jorapu(pMHUUECKUX BBIPAKCHUH
Ypasnenus u B v
p Jlorapugmsl C HUCIIOJIBb30BaHUEM CBOMICTB Jorapug- 2 2
HepaseHcmaea
P CBoOHiCTBA JOrapH(MOB MOB, C IIOMOLIBIO0 (POPMYJT Iepexoa. 2 2
Ilo rpaduky norapudpmudeckoin pyHk-
JlecsiTU4HbIE M HATypajbHbIE JIOTA- | MK OINMKCHIBATL €€ CBOWCTBA (MOHO- 3 3
pHGMBI TOHHOCTbH, OTPAaHUYEHHOCTH ).
~—| [IpuBoguThs mnpuMepsl Jorapudmuye-
rapudmMudeckas QyHKIUA BOW- < o 2 2
Jlorapudmutieckas GpyHKIMS, e CBO CKOM (DyHKIIMH (3aJaHHOM C MTOMOIIBIO
CTBa M rpauK dbopMyIbl uiu rpaduka), obamaromei
Jlorapudmuyeckue ypaBHEHHS 3aJlaHHBIMM CBOMCTBaMH (Hampumep, 3 3
TorapudMiecKIe HepaBeHcTBa OTPaHMYCHHOCTH). Pa3bsCHATH CMBICI 4 4
p p IEPEYUCIIEHHBIX CBOKCTB.
Vpok 0600IeHns 1 cucTeMaTn3anuy | AHAIM3UPOBATh IIOBEACHHC (YyHKIHIT 2 2
- Ha pa3IMYHBIX YyyacTKax o0iactu
OTIpeJIeJICHUsI, CpPaBHUBATh CKOPOCTH
Kontponbnas pabota mo teme «Jlora- 1 1

pupmuueckas GyHKIUI»

Bo3pacTaHusi (yObIBaHUS) (DYHKIIMIA.
®opMyIupoBaTh ONpENENIeHUs Tepe-
YHUCJICHHBIX CBOMCTB.

Pemars mpocreiimme Jsorapupmuye-
CKHE€ YypaBHEHHUs, JorapupMuyecKkue
HEpaBeHCTBa M HUX CHCTEeMbl. Pemars
JorapuMUUecKue ypaBHEHUs pa3iiny-
HBIMHM METOJIaMHU.

PacnioznaBate rpaguku M CTPOUTH
rpaduk norapupmMuyeckoil QyHKIHH,
UCIONIb3Ys TpadomnoCTPOUTENH, U3Y-
yaTh CBOMCTBAa QYHKIUU MO TpaduKam,
(dbopMynupoBaTh TUIOTE3bl O KOJIUYE-
CTBE KOpPHEW YpaBHEHUU, COJAEPKAIIUX
JorapuMHYECKYI0 (YHKIIHIO, U TIPO-




Ne Paznen Conep:kanue nporpamMmmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl NeSTeJLHOCTH YYeHUKA (HA YPOBHE | HANpaBJIeHWsl | mMporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
BEpATh MX. BBIMOTHATH mpeoOpas3oBa-
HUs ~ Tpaduka  JorapupMuyecKoin
GyHKIMK: TapaieNbHBIA  TEpeHoc,
pacTsbkeHue (c)kaTue) BJIOJIb OCH Op-
IUHAT (TOCTpOEHHUE TPauKOB C MOJTY-
JTSIMH, TIOCTpOEHHUE rpaduka oOpaTHOU
byHKIHN).
[IpumeHsITh CBOWMCTBa JIOTapupMUIC-
CKOM (YHKIIMK TIpH PEUICHUH IIPH-
KJIQZHBIX 3a/1ad U 3a]a4 MOBBILICHHON
CJI0KHOCTHU
6 Yucna u Tpueconomempuueckue gopmyvl HepeBoauTs FgaIlYCHYIOHMePY B paju- 2,5, 1 21 21
aHHyl0 M oOpatHo. Haxonute Ha
8bIPAdCEHUSA
P Paynannas Mepa yria OKPY’KHOCTH I0JIO)KEHHE TOYKH, COOT- 1 1
TT0BOPOT TOUKH BOKpYT Hauana koop- | BETCTBYIOUIEH JIAHHOMY NEHCTBHTEIb-
HOMY YHCITY.
AHAT HaxomuTh 3HAaKM 3HAYEHUM CHHYCA,
Ompenenenne cuHyca, KOCHHYCA M | KOCMHYCa, TAHI'€HCA YUCIA. 2 2
TaHTeHCca BbISBIATE 3aBUCUMOCTh MEX]Yy CHHY-
3HaKM CUHYyCa, KOCMHyCa W TaHTEHCa COM, KOCHMHYCOM, TAHTCHCOM OZTHOTO H 1 1
TOTO K€ yIJa.
yria [IpumeHATh 1aHHBIE 3aBUCUMOCTH IS
3aBUCHMOCTh MEXJY CHHYCOM, KOCH- | IOKa3aTeIhCTBA TOXKIECTBA, B YAaCTHO- 2 2
HYCOM U TaHT'€HCOM OJIHOT'O U TOro ke | ¢TH Ha OIPCACICHHBIX MHOKCCTBAX.
a [IpumensaTs npu npeoOpa3zoBaHUSX U
Y BBIYHUCIICHUSX (POPMYJIBI CBSI3U TPUTO-
TpI/IFOHOMeTpI/I‘leCKI/Ie TOXKACCTBA HOMETPUYECKUX @yHKHHﬁ YIJIOB a ¥ — 3 3
CuHyC, KOCHHYC, TAHI€HC YIJIOB O M | & (opmynbl - coxeHus,  HOPMYJIBL 1 1
JBOWHBIX U TOJOBUHHBIX YTIIOB, (op-
—a MYJIbl IPUBEEHUS, POPMYJIIBI CyMMBI U
DopMyJIIBbI CIOKEHUS Pa3HOCTH CUHYCOB, CyMMbI U Pa3HOCTHU 3 3
= KOCHHYCOB, NPOU3BEACHUS CHHYCOB U
CuHyC, KOCUHYC U TaHT'€HC JIBOMHOTO 2 2

yria

KOCHHYCOB.




Ne Paznen Conep:kanue nporpamMmmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE | HANpaBJieHHsl | MporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
Cunyc, KOCHHYC U TaHT€HC MOJOBHH- | JOKa3blBaTh  TOXKIECTBA, IMPHUMEHS 2 2
HOTO YT pa3auyYHbIE METOJbl, MCIOJIb3Ys BCE
W3YYCHHBIE (POPMYIIBL.
DopMyJIbl IPHBEICHHS [IpumeHATH BCe M3yUYEHHBIE CBOMCTBA U 2 2
CyMMa 1 pasHOCTb CHHYcoB. Cymma u | POPMYJIBI [IPH PEUICHHH MPHKIA/IHBIX 3 3
3a/a4 U 337a4 MOBBILIEHHOW CIIOXKHO-
pPa3HOCTh KOCHHYCOB oTH
Ypok 00O0OIICHHUS W CHCTEMAaTH3aI[uu 2 2
3HaHUI
Kontponbnas pabora no teme «Tpu- 1 1
TOHOMETpUYEeCcKHe POpMYITbD»
7 Ypasnenusa u | Tpueconomempuueckue ypagnenus YMeTh HaxoAUTh apKCHHYC, apKKOCH- 3,4,7 18 18
_ HyC, AapKTaHI€HC JE€WCTBUTEIBHOIO
repasen Ypasaenue COSX = a uica, 3 3
cmea : i -
Vpasrenue SINX = a [IpumeHsTH CBOMCTBA apKCHUHYcCa, apK 3 3
KOCHHYyCa, apKkTaHreHca uucina. Ilpu-
Vpasuenue tgX=a MEHATh (OPMYJIBI JJIi HaXOXKJEHUS 2 2
Pemenne TpUroHOMETPUYECKUX ypaB- KOPHEli ypaBHeHui COS X = 2, SIN X = 3, 5 5
. p p yp tg X = a. YMeTh pemarb TPUTOHOMET-
HEHUU pUYECKHE YpaBHEHUA: JIMHEWHBIE OT-
[TpuMephI pelieHnst NPOCTEUIINX TPU- | HOCHTENBEHO CHUHYCa, KOCHHYCA, TaH- 2 2
rOHOMETPHYECKUX HEPABEHCTB TeHCA yIha (4uCia), CBOJANIMECS K
v 606 KBaJpaTHBIM W JPYruM anre0paunde- 5 5
POK OOOOINCHIS N CHCTCMATH3ANN | cyyy ypaBHEHHSIM IIOCIE 3aMEHBI He-
3HAaHUU N3BECTHOTO, CBOJANIMECA K npOCTeﬁ-
Kontponbnas padora mo teme «Tpu- | IIUM TPUTOHOMETPUICCKUM yPaBHCHU- 1 1

TOHOMCTPUUCCKHUC YPABHCHUS

SIM TIOCJIE PA3JIOKEHUS HA MHOXKHUTEIIN.
Pemars opgHOpoaHbIe (TIEpBOl U BTO-
poOii CcTeneHn) ypaBHEHUSI OTHOCUTENb-
HO CHHYCa M KOCHHYCA, a TaKXe CBO-
JIMECS K OJHOPOJIHBIM YPABHEHUSM.
Hcnonp30BaTh METOA  BCIIOMOTATEINb-
Horo yriua. [IpumeHsaTe MeTo npenBa-




Ne Paznen Conep:kanue nporpamMmmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpaMmbl AesITeJIbHOCTH YYeHUKA (HA YPOBHe | HANpaBJieHHsl | MporpaMMma | nmporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOM JesiTe/b-
HOCTH
PUTEIBHOM OLICHKM JIEBOM M IIPaBOM
yacTel ypaBHEHUs. YMEThb IMPUMEHSTh
HECKOJIBKO METOJI0B IpU pELICHUU
ypaBHeHui. Pemars Tpuronomerpuye-
CKHE HEpPAaBEHCTBA C IIOMOIIBIO €lIH-
HAYHOU OKPYKHOCTH.
[IpuMeHATH BCE N3y4EHHBIE CBOWCTBA U
CIOCOOBI pEIICHUs TPUTOHOMETpHUYe-
CKUX YypaBHEHHUH U HEPaBEHCTB IpHU
pelleHnr MPUKJIAJHbIX 3a/1a4d ¥ 3ajad
ITOBBIIIICHHOW CI0KHOCTH
Umozosoe noemopenue 4,5 24 24
Hmoeo: 136 136
Teomempus | Iloemopenue mamepuana 7-9 knaccog | 3HaTh BUIBL TPEYTOILHUKOB, CBOICTBA 3,4 - 2
3aMeyaTeNIbHbIX JIMHUH U TOYEK Tpe-
1 YroibHUKA, (OpPMYJbl IJIOLAAU Tpe-
Busmbl TpeyronbHHKOB. 3amedaTesb- | YTOJIbHHKA. YMETh peliaTh 3ajaqu - 1
HblE JIMHUH ¥ TOYKA B TpeyrojbHuke. | KYPca 7-9 Kiaccos
@DopMyJIbl IJIOUIAIA TPEYTOIbHUKA
Bunel yetsipexyronbHukoB. CBoMCTBa - 1
U INpU3HAK{ Mapajjiesnorpamma, nps-
MOYTOJIbHUKA, poM0Oa, KBajpara, Tpa-
neuny. PopMyIisl IIIOIIAAEH
2 Hexomopuie ceedenus u3 nianumempuu 3,4,5 12 10
Yriael W OTpe3KH, CBSI3aHHBIE C q)OPM%ﬂHPOBaTB 1 JTOKa3bIBaTh TEOPE- 4 4
OKPYKHOCTBIO Mbl 00 yrje MexXay KacaTelbHOW U

XOpI0i, 00 OTpe3Kax IMepeceKaronuX-
Cs XOp[, O KBaJpaTe KacaTeJbHOM; BbI-
BOJUTH (DOPMYJIBI JJISI BEIYUCIICHUS YT-
JIOB MEXKIy ABYMsS MEPECEKAIOIUMUCS
XOpJIaMHU, MEXKJY CEKYIIMMH, IPOBE-




n/n

Pa3zpen
NPOrpamMmMbl

Conep:kanue nporpamMmmsl

XapakTepuCcTHKA OCHOBHBIX BU/I0OB
JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE
Y4eOHBIX J1eiicTBH)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamMmma

Padoouasn
nporpaMmma

JCHHBIMUA U3 OJHOW TOYKH; (hopmyIu-
poBaTh W JOKA3bIBaTh YTBEPKICHUS O
CBOMCTBAxX M MPU3HAKAX BIUCAHHOTO U
OIMHMCAHHOTO YETHIPEXYTOJIHHUKOB; pe-
marh 3a7a4d C WCIOJIb30BAHUEM H3Y-
YEHHBIX TEOPEM U HOPMYI

Pemenne TpeyrosbHUKOB

BreBoguTh  (hOpMyIIBI, BBIpAXKAIOIINE
MeMaHy U OMCCEKTPUCY TPEYTOIbHHUKA
Yepe3 €ro CTOPOHBI, a TAKXKE pa3yind-
Hble (OpPMYJIbl IUIOIIAIU TPEYIrOJIbHU-
Ka; (QopMyJIHpoBaThb M JI0Ka3bIBATh
YTBEPKACHUSI 00 OKPYKHOCTH WM Hpsi-
Mol Dilnepa; pemarh 3a/a4u, UCIIONb-
3ys1 BRIBESJICHHEIC (DOPMYIIBI

Teopema Menenast u UeBbl

®opmyIHpOBaTh U JOKA3bIBATh TEOPE-
MbI MeHnenasgs 1 YeBbI U UCIIOJIB30BATH
MX IPpH PEIICHUH 33424

Dnnunc, runepoosia u nmapadona

@OopMyIMpPOBATH ONPEACIECHUS SJUINII-
ca, TurepooIbl U napaboibl, BEIBOIUTH
X KaHOHWYECKUE YpaBHEHHUS U U300-
paxaTbh 3TU KPUBBIE HA PUCYHKE

Beeoenue

[Ipenmer crepeomeTprn. AKCHOMBI

CTepEeOMEeTpUH

[lepeuncnsitb OCHOBHbIE (UIYpPHl B
MPOCTpAaHCTBE (TOYKa, MpsAMas, IJIOC-
KOCTb), (OPMYJIUPOBATH TPU AKCHOMBI
00 MX B3aMMHOM PAaCIOJIO)KEHUH U WII-
JIOCTPUPOBATh 3THU AKCHOMBI IpHUMe-
paMU B3 OKpY’Kalomiel 00CTaHOBKHU

Hekotopsle cneacTBust U3 akcCuom

@opMyIMpOBATH U JTOKA3bIBATh TEOPE-
My IUIOCKOCTH, MPOXOIAIIEH uepe3
MPSIMYIO M HE JIEKAI[YI0 Ha HEMl TOUKY,
U TEOpEeMy O IUIOCKOCTH, MPOXOAsIen
yepes JBE NepeceKarouecs IpsiMble

3,4

HapaﬂﬂeﬂbHOCl’nb NPAMbBIX U niockocmell

16

16




n/n

Pa3zpen
NPOrpamMmMbl

Conep:kanue nporpamMmmsl

XapakTepuCcTHKA OCHOBHBIX BU/I0OB
JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE
Y4eOHBIX J1eiicTBH)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamMmma

Padoouasn
nporpaMmma

4.1

llapannenvbnocms npsamuix, npamol u nI0CKOCMU

[TapamienpHble NpsiMbIE B IPOCTPAH-
CTBE

[TapanienbHOCTh TPEX MPSIMBIX

[TapannenbHOCTH TPSIMONW U TIIIOCKO-
CTH

@®opMyIupoBaTh OIpPEAEICHUE Mapal-
JENbHBIX NpPSMBIX B IPOCTPAHCTBE,
dbopMynHpoBaTh W  JOKa3bIBaTh TEO-
peMBI O MapajljIeNIbHbIX HPSIMbIX; 00b-
SICHATb, KaKu€ BO3MOXHBI CIIyyau B3a-
MMHOI'O DACIOJIOKEHHUS MpsMOM H
IJIOCKOCTH B MPOCTPAHCTBE, U MPHUBO-
JTUTh WUTIOCTPUPYIOIME TPUMEPHI U3
OKpYyXaromiei 00CTaHOBKH; (OPMYIIH-
poBaTh OIpeesieHue MapajliesIbHbIX
MPSIMON U IIOCKOCTH, (POPMYJIUPOBATH
U JI0Ka3blBaTh YTBEPXKJIEHHUS O Iapai-
JENbHOCTH MPSMOM M IUIOCKOCTHU
(cBolicTBa W MpH3HAK); pelIaTh 3aj1a4u
Ha BBIYUCIIEHHE U JI0Ka3aTeJIbCTBO,
CBSI3aHHBIE CO B3aUMHBIM PaCIOJIOXNKe-
HUEM NPSMBIX U INIOCKOCTEN

4,5, 7

4.2

Bsaumnoe pac
Yeon meancoy o

NOJIOJCEHUE NPAMbBIX 6 NPOCMPAHCIEE.
8Y ML NPAMBIMU

CerH_[I/IBaIOH_II/ICCH IIpsAMBbIC

Yronc COHaAITpaBJICHHBIMU CTOPOHAMU

VYroa Mexay NpsMbIMU

Pemenue 3amau. KontponsHas pabora
mo Teme «B3ammHOe pacmonokeHue
MPSIMBIX B IIPOCTPAHCTBE

OOBACHATH, Kakue BO3MOXKHBI CIIy4yau
B3aMMHOT'O PACIIOJIOKEHUS JIBYX Hps-
MBIX B IPOCTPAHCTBE, M HPUBOAUTH
WUTIOCTPUPYIOIINE TpUMepsl; (GopMy-
JIMPOBaTh OIPENEICHUE CKPEILNBAO-
IIUXCS TPSMBIX, (GOPMYIMPOBATH U J10-
Ka3bIBaTh TEOPEMY,  BBIPAKAIOILYIO
MIPU3HAK CKPELIMBAIOIIUXCS MPSIMBIX, U
TEOPEMY O IUIOCKOCTH, NPOXOASIIEH
yepe3 OJHY W3 CKpEUIMBAIOLINXCS
NPSIMBIX U TMapajuleIbHON APYrod mps-
MOM; OOBSACHATH, Kakue JBa Jy4ya
Ha3bIBAIOTCS COHAIPABICHHBIMH, (hop-

4,5




n/n

Pa3zpen
NPOrpamMmMbl

Conep:kanue nporpamMmmsl

XapakTepuCcTHKA OCHOBHBIX BU/I0OB
JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE
Y4eOHBIX J1eiicTBH)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamMmma

Padoouasn
nporpaMmma

MYJHUPOBATh U JOKa3bIBaTh TEOPEMY 00
yrjax C COHAIlpaBJIEHHBIMH CTOpPOHa-
MU; OOBSICHSTH, UTO HA3bIBAETCS YIJIOM
MEX/1y IIEPECEKAOIUMHUCS MTPSIMBIMU U
YIJIOM  MEXIy CKpEIIMBAIOIUMUCS
NpsIMBIMU: pelIaTh 33Ja4d Ha BbIYMC-
J€HHE M J0Ka3aTelbCTBO, CBS3aHHBIE
CO B3aWMHBIM DACIIOJIOXKEHUEM JBYX
IPSIMBIX ¥ YTIIOM MEKIY HUMH

4.3

Illapannenvnocms niockocmeti

[TapannenpHbIE IIIOCKOCTH

CpoiicTBa ImapayiCJIbHbIX IUIOCKOCTEHN

®opMyIUpoOBaTh OIpEAEICHUE Mapal-
JeJIbHBIX TIOCKOCTEH, (POPpMYIUPOBATH
U JI0Ka3bIBaTh YTBEP)KJIEHUS O MpU3HA-
K€ M CBOMCTBAaxX MapajuleNIbHbIX IJIOC-
KOCTEH, MCIOJIb30BaTh 3TH YTBEpPKIeE-
HUS IPU PEIICHUU 3a7a4

5, 7

[

[

4.4

Tempas0p u napannenenuneo

Terparap

[Tapamtenenunes

33,[[8.‘11/1 Ha MMOCTPOCHUC CEeUYCHUI

OOBsCHATD, Kakasi pUTrypa Ha3bIBAETCs
TETPa’ApoOM M Kakas mNapasuiesenure-
JIOM, TOKa3bIBaTh Ha 4YepTEKax M MO-
JeNAX UX DJEMEHTHI, U300paxkaTb 3TU
¢burypsl Ha pUCYHKaX, WIUITFOCTPUPO-
BaTh C UX MOMOIIBIO Pa3JIMYHbIE CITy-
yal B3aUMHOTO pAacloOJIOKEHUsl Mpsi-
MBIX M TUIOCKOCTEH B MPOCTPAHCTBE;
(¢hopMynupoBaTh U J0Ka3bIBaTh yTBEp-
XKJICHUS O CBOWMCTBAx Mapasiesenurie-
na; OOBSICHATH, YTO HAa3bIBAETCS Cede-
HUEM TeTpadapa (mapaviesenunesa),
pemarh 3aJaud Ha TOCTPOEHHUE ceye-
HUH TeTpadzpa U napajuiesienuneaa Ha
yepTexe

3.4

N[ | | B

N[ | | B

Kontposnbnas pabora nmo teme «Ila-




Ne Paznen Conep:kanue nporpamMmmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE | HANpaBJieHHsl | MporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
pajuIenbHOCTD IUIOCKOcTer. Terpasap
Y NapajuieJIenune
3aueT 1o TeMe «AKCHOMBI CTEPEOMET- 1 1
pun. IlapannenbHOCTh MNPAMBIX U
IIJIOCKOCTEN»
5 | Ilepnenouxynsipnocme npsamvix u ni0CKocmetl 17 17
5.1 | llepnenouxynsipHocmov npsamou u R10CKOCMU 5 &)
[IepienauKysspHbIE TPSMBIE B IPO- ®opMyInupoBaTh  ONpPEJCICHUE Iep- 3,4,5 1 1
CTparcTBe TEH/IUKYJAPHBIX TPSMBIX B NPOCTPaH-
cTBe; (OPMYyIHUpPOBATh MU JIOKA3bIBATH
KYJISIpHBIE K IUIOCKOCTHU MapajuieJbHbIX MPSAMBIX K TpPETbel
TIpH3HaK IepreHANKYIApHOCTH npsi- | IPAMOH; (opmyiiposars —onpenere- 1 1
MO 1 IITOCKOCTH HUE MNPSIMOW, NEPHEeHIUKYISIPHOU K
— IJIOCKOCTH, U MPOBOJUTH WIUTFOCTPH-
Teopema o TpsIMOH, HEPHEHAUKYIAP- | pylomIME NPUMEPHI M3 OKPYKAKOIIEH 2 2
HOH K IJIOCKOCTH o0cTaHOBKH; (HOPMYIHpPOBATh U JIOKa-
3bIBaTh TeOpeMbl (TMpsAMYyI0 U oOpat-
HYI0) O CBSI3M MEXAy MapauielbHO-
CTBIO IIPSIMBIX U MX MEPHEHIUKYISIPHO-
CTBIO K INTIOCKOCTH, TEOPEMY, BBIpaxKa-
IOIIYI0 MPU3HAK MEPIEeHIUKYIISPHOCTH
NpsIMOM M TIJIOCKOCTH, M TEOPEMY O
CyIIECTBOBAaHUM M E€IUHCTBEHHOCTH
IPSAMOM, TNPOXOIALIEH Yepe3 IaHHYIO
TOYKY W MEPHEeHIUKYIAPHON K JaHHOU
MJIOCKOCTH; pPelIaTh 3aJa4ll Ha BBIYKC-
JIEHWE U J0KA3aTeNIbCTBO, CBA3AHHBIE C
NEePHIEHIUKYISIPHOCTBIO  MOPSIMOM U
MIJIOCKOCTH
5.2 | Ilepnenouxynsap u HakioHHble. Y201 MeHcOy NPAMOU u 6 6

njiockocmusto




n/n

Pa3zpen
NPOrpamMmMbl

Conep:kanue nporpamMmmsl

XapakTepuCcTHKA OCHOBHBIX BU/I0OB
JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE
Y4eOHBIX J1eiicTBH)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamMmma

Padoouasn
nporpaMmma

PaccrosHue oT TOUKH J0 IIIIOCKOCTH

TeopeMa 0 Tpex NepHeHAUKYIIIpax

Yron Mexay nNpsiMou U IJI0CKOCTBIO

OOBSACHATH, YTO TAaKOE NEPHECHIUKYIISP
U HAKJIOHHAs K IIJIOCKOCTH, YTO Ha3bl-
BAeTCA MPOCKUHUEN HAKIOHHOW; 4YTO
Ha3bIBAETCS PACCTOSIHUEM: OT TOUKH 10
IUIOCKOCTH, MEX]y HapaieIbHbIMU
IJIOCKOCTSIMHU, MEX]ly HapaieIbHbIMU
NpSAMON M IUIOCKOCTBIO, MEXKIY CKpe-
UIMBAIOLUIMMUCS TPSAMBIMU; (POpMyIH-
poBaTh U JOKa3blBaTb TEOPEMY O TPEX
NEPHEHIUKYJISIpax W IPUMEHATh €€
IIpU pElIeHUuU 3a7ad; OOBSACHAThH, UYTO
TAaKOE€ OPTOTOHAJIbHAS MPOEKIUS TOUKU
(¢urypsl) Ha TIIOCKOCTh, W JOKAa3bl-
BaTh, YTO MPOCKIMEN IPSIMOM Ha ILIOC-
KOCTb, HE MEPHEHIUKYISIPHYIO K ITOH
MPSIMOM, SIBJISIETCS MpsiMasi; OObACHATD,
YTO Ha3bIBAECTCS YIJIOM MEXIY IpPSIMOM
U TIOCKOCTBIO M KAaKUM CBOMCTBO OH
o0nagaer; oOBSICHATH, UYTO TaKOE IICH-
TpaJibHasi MPOEKIUs TOYKU (PUrypsr)
Ha IJIOCKOCTh

3,57

5.3

Jlsyepannwiii yeon. Ilepnenoukynaprocms niockocmetl

JIByrpaHHBIN yrou

[Ipyu3Hak nepneHAuKyISIPHOCTA ABYX
IJIOCKOCTEN

[IpssMOyTONIBHBIN ITapajuIeIeUIIe

OOBsCHATD, Kakas (Urypa Ha3bIBaeTCA
JIBYTPaHHBIM YTJIOM U KaK OH U3Meps-
€TCsl; JOKa3blBaTh, YTO BCE JIMHEHWHbBIE
yIJbl JIBYTPAHHOTO yIjla paBHBI APYT
Ipyry; OOBSICHATH, 4YTO TaKO€ YTroJl
MEXJIy MEPECEKAOIUMHCI IUIOCKO-
CTSIMU U B KaKUX Mpe/ienax OH U3MEHs-
ercs; (QopMyJIHpOBaTH OIpeesieHUEe
B3aMMHO IEPHEHANUKYIISPHBIX IJIOCKO-
cTed, (opMyIHpOBaTh M JOKa3bIBATh
TEOpEMY O NPU3HAKE MEPHEHAUKYIIAP-
HOCTU JIBYX IUIOCKOCTEH; OOBSICHSTB,

2,4,7

ENEN




Ne Paznen Conep:kanue nporpamMmmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE | HANpaBJieHHsl | MporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOM JIesiTe/Ib-
HOCTH
KaKkoM MapajulelIeNAIe]l Ha3bIBACTCsA
MPSAMOYTONBHBIM, (HOpMyIHpOBATH U
JI0Ka3bIBaTh YTBEPXKJIEHUS O €r0 CBOM-
CTBax; pellaTh 3a/a4i Ha BBIYMCIECHUE
U JI0Ka3aTeJIbCTBO C HCIOJb30BAHUEM
TEOpPEM O TMEPHEHIUKYISIPHOCTH Tpsi-
MBIX M INIOCKOCTEH, a TaKXKe 3aJadu Ha
[IOCTPOEHHUE CEYEHUN MPSIMOYTOJIBHOIO
napajuleJienuIe1a Ha YepTexe.
Hcnonb30BaTh KOMIIBIOTEPHBIE IPO-
rpaMMbl TIPU U3YUYEHUHU BOMPOCOB, CBSI-
3aHHBIX CO B3aUMHBIM PACIOJIOKEHUEM
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE
Kontponbnas pabora mo teme «Ilep- 1 1
MEeHIUKYJISIPHOCTh MPSMBIX U IJIOCKO-
CTEN»
3auer no teMe «llepneHaAnKyIsIpHOCTD 1 1
MPSIMBIX U IJIOCKOCTEN»
6 MHnoeoepannuku 14 14
6.1 | llousmue mnozcoepannuxa. [lpuzma 3 3
T[ToHATHE MHOTOTPAHHHKA OOBsCHATD, Kakas GUTypa HazbIBAETCS 3,4,5 1 1
TeOMeTpHUECKOe Teo MHOTOTDaHHHKOM H KaK Ha3bIBAIOTCS
o €ro JJIEMEHTHl, KaKOW MHOTOIPAHHUK
Teopema Ditnepa Ha3bIBACTCS  BBINYKJIBIM, IPUBOJUTH
IIpuzma IpUMEPHl MHOTOIPAaHHHUKOB; 0ObBsIC- 1 1
HATb, YTO TaKOE F€OMETPUUECKOE TEJNO;
[IpoctpanctBenHnast Teopema [ludaro- 1 1

pa

(dbopMyIHpOBaTh U JIOKa3bIBaTh TEOpE-
My Oilnepa Ui BBIIYKJIBIX MHOTO-
I'PAaHHHUKOB; OOBSCHSATH, KAaKOM MHOTO-
IPaHHHUK HAa3bIBAaeTCS MPHU3MON M Kak
Ha3bIBAIOTCA €€ DJIEMEHTHI, Kakas
IpU3Ma Ha3bIBAe€TCs MPSIMOM, HAKIIOH-




n/n

Pa3zpen
NPOrpamMmMbl

Conep:kanue nporpamMmmsl

XapakTepuCcTHKA OCHOBHBIX BU/I0OB
JAesiTeJIbHOCTH YUEHUKA (HA YPOBHE
Y4eOHBIX J1eiicTBH)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamMmma

Padoouasn
nporpaMmma

HOM, MPaBUIBHOU, W300pakaTh MpPHU3-
MbI Ha PUCYHKE; OOBSICHATh, YTO Ha3bl-
BaeTCsl ITUIOIIAJBI0 TOJNHOW (OOKOBOIN)
MOBEPXHOCTH MPU3MBI M JIOKa3bIBATh
TEOpPEMY O TUIOIIAAN OOKOBOW MOBEPX-
HOCTH TIPSAMOW MPHU3MBI; BBIBOJUTH
dbopMyy IUIOIIAAM OPTOTOHAIHHOMN
MPOCKIIUK MHOTOYTOJIbHUKA U JIOKA3bI-
BaThb  NPOCTPAHCTBEHHYID  TEOPEMY
[Mudaropa; pemare 3agaun Ha BBIYKC-
JICHWE U JOKa3aTeJIbCTBO, CBSI3aHHBIC C
MIPU3MOM

6.2

Tupamuoa

I[Tnpamupa

[IpaBuibHas nupamMuaa

YceuenHas nupaMmujaa

OOBACHATh, KaKOW MHOTOTPaHHHK
Ha3bIBa€TCSl MUPAMUAOW M Kak Ha3bl-
BAIOTCSl €r0 JIEMEHTHI, YTO Ha3bIBACT-
Cs TUIOIIA/IbIO TOJHON (OOKOBOWM) TIO-
BEPXHOCTH MHUPAMUJBI, OOBSICHSThH, Ka-
Kasi TNUpaMuJa Ha3bIBAECTCS MPaBUIIb-
HOHM, JIOKa3blBaTb yTBEPXKJIEHHUE O
CBOIcTBax ee OOKOBBIX pedep U OOKO-
BBIX TpaHell u TeopeMy o IuIoIaau 0o-
KOBOHM IOBEPXHOCTU NPaBUJIBHOW M-
paMuabl  OOBSACHATH, KaKOW MHOTO-
ITPAaHHUK HA3bIBACTCS yCECYEHHOW IH-
paMUJ0il M KaK Ha3bIBAIOTCS €€ dJe-
MEHTHI, JI0Ka3bIBaTh TEOPEMY O ILIO-
maau O0KOBOM MOBEPXHOCTH MPABUIIb-
HOM YCEYEHHOM IHMpaMU/bl; pPEIIaTh
3a/1aud Ha BBIYMCIIEHHE U JI0Ka3aTelb-
CTBO, CBSI3aHHBIE C NUpaMUAaMH, a
TaK)Ke 3a/1a4ud Ha MOCTPOCHHUE CEUCHUU
MUPaMU/]] Ha YePTEKE

NI EGES

NG ES

6.3

HpCIGM]Zbele MHO2O0CPAHHUKU




Ne Paznen Conep:kanue nporpamMmmsl XapakTepucTHKA OCHOBHBIX BU/I0B OcHOBHBIE ABTOpCKasi PaGouas
n/m | mporpaMmmbI NeSTeJLHOCTH YYeHUKA (HA YPOBHE | HANpaBJIeHWsl | mMporpaMma | mporpaMmma
Y4eOHBIX J1eiicTBH) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH

CummeTpusi B IPOCTPAHCTBE OOBACHATh, KAKUE TOYKH HA3bIBAFOTCS 2,4,7,8 1 1

CUMMETPUYIHBIMUA OTHOCHUTEIHHO TOYKHU
HoHnsiTHe NPaBHILHOTO MHOTOTPAHHH- | (©IpsMOM, IIIOCKOCTH), YTO TAKOE LIEHTP 2 2
Ka (OCh, MIIOCKOCTH) CUMMETPHH (PUTYPHI,
DJleMeHTbl CHMMETpHH IpPaBHIbHBIX | IPHBOIUTE HpUMEph Quryp, obiaa- 2 2

IONIMX DJEMEHTAaMH CHMMETpPHH, a
MHOTOTPaHHIKOB TaKk)Ke TPUMEPhl CUMMETPHH B apXH-

TEKType, TEXHHUKE, HpUpose; OObsC-

HATh, KAKOW MHOTOTPAHHHUK Ha3bIBACT-

Csl TPaBUJIBHBIM, JIOKa3bIBaTh, YTO HE

CYIIECTBYET MPAaBUIBHOTO MHOTOTPaH-

HUKA, TPaHSIMH KOTOPOTO SIBISIOTCS

MPaBWIbHBIE N-YyTOJIBHUKH TPU h>6;

OOBSICHAITh, KAaKHE CYIICCTBYIOT BHUIBI

MPABWIBHBIX MHOTOTPAHHUKOB M Ka-

KAMH D3JIEMCHTAMH CHMMETPHH OHU

o0nasaoT
Kontponbnas pabora no teme «MHo- 1 1
TOTPaHHUKI
3ader 1o Teme « MHOTOTpaHHUKHY 1 1
3aKIIOYNTEIbHOE TMOBTOPEHHE Kypca 4,5 6 6
reomerpuH 10 kiacca
Hmoeo: 68 68
HUTOI'O 3a 10 kaace: 204 204




Ne Paznen Conep:kanue nporpaMmmbl XapakTepucTHKA OCHOBHBIX BH/10B OcHoOBHBIE ABTOpCKasi PaGouas
n/m | mporpamMmsl AeATEJBLHOCTH YUeHUKA (HA YPOBHE | HANpaBjieHHsl | mporpaMma | Hmporpamma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEb-
HOH JesTe/Ib-
HOCTH
11 knacc
Anzeopa
1 QyHryuu
Tpuconomempuyecxkue Qynkyuu 20 20
O6nacts onpesenenus u MHoxkectso | Ilo rpadukam QyHKIUI ONUCHIBATH UX 4,5 3 3
SHAYCHHUIHA TPHUrOHOMETpHYECKHX | CBOHCTBA (MOHOTOHHOCTb, OTPAaHHUYCH-
byHKumit HOCTbh, Y€THOCTh, HEUETHOCTH, TEPHO-
YeTHOCTb, HEYETHOCTb, MEPHOINY- ?E)‘;i%‘;g’ﬁ npuveps byHKu (3 3 3
HOCTD TPHTOHOMETPHHECKHX byHKIMI JAHHBIX C TOMOIIBIO (OPMYJIBI H Tpa-
CpoiictBo pynkuuu Y =COSX wu ee bHKa), OONATAIOMWMX  3a71aHHBIMH 3 3
rpaduk CBOMicTBaMH (Hampumep, OTpaHUYECH-
CaoiicTo ynkimun Y =SINX u ee HOCTH). Pa33,;10H;1TL CMBICIT TIepeyuc- 3 3
JICHHBIX CBOMCTB.

rpapuk M306pakate  rpaQUKd  CIOKHBIX
CsoiictBo ¢dynkuuu Y =10X u ee | Gynkimii ¢ moMompio rpadonocTpon- 2 2
rpaduk TeIleH, OMMCHIBATE HX CBOMCTBA.
OO6patHsble TPUTOHOMETPUYECKHUE Pemars HpOCTERIIEe TPATOHOMETPH- 3 3
P— &I)?:;(I&I)e HI:(GI:-{)I?I/IIBGHCTBEI, UCIIOJNIB3YSl Ipa-
Ypok ?60611161”1’[ 1 cucTeMaTH3aniu PaCHO3yHaBaTb rpaguK¥ TPUTOHOMET- 2 2
SHaHWH pudeckux (QyHKuMi, rpaduxu obdpar- I I

Kontponbnas padora mo teme «Tpu-
TOHOMETPUYECKUE (PYHKITHI

HBIX TPUTOHOMETPHUYECKUX (HyHKITHA.

Crpouth rpaduku  3JI€MEHTapHBIX
GbyHKUMH, HCToNb3ys TpadorocTpou-
TEIW, HU3y4aTb CBOWCTBA 3JIEMEHTap-
HBIX (QYHKIMN mo ux rpadukam, dop-




n/n

Paznen
NPOrpamMmMbl

Conep:kanue nporpaMmmbl

XapakTepuCcTHKA OCHOBHBIX BUI0B
AeSITeIbHOCTH YUeHNKA (HA YPOBHE
Y4eOHBbIX 1eliCTBHIA)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamma

Padoouasn
nporpaMmma

MYJHPOBATh THUIOTE3bI O KOJIUYECTBE
KOpHEH YpaBHEHUM, COAECpPKALUX dJle-
MEHTapHbIE (PYHKIINH, U IPOBEPSTH UX.
BrimonasaTe mpeoOpasoBanus rpadu-
KOB 3JICMCHTapHBIX (YHKIWH: mapal-
JIEJIbHBIN NEPEHOC, pacTsKeHue (Cxa-
THE) BIIOJb OCHU OpAHWHAT. [IpuMeHsAThH
JpyTue dJIEMEHTAapHBIE CIOCOOBI TO-
CTpOEHUsl TpapuKOB. YMeTb IpHUMe-
HSTh pa3NW4YHBIE METOJBl JIOKa3a-
TEJIbCTB UICTUHHOCTH

Dnemenmuvl MamemMamu4ecko20 aHaauzd

Ilpoussoonas u ee ceomempuyeckuii CMbicl

[TpousBoaHas

[Tpou3BoHas CTENEHHON PYHKIINH

[TpaBuna nudpepeHurpoBanus

[Tpon3BOgHBIE HEKOTOPBIX 3JIEMEH-
TapHbIX PyHKIUH

I'eomeTpuyecknii CMBICI TIPOU3BOA-
HOH

Ypok 0000IIeHUsT U CHUCTeMAaTH3allUN
3HAHUU

Kontponbnas padorta mo teme «IIpo-
U3BOJHAS W €€ TeOMETPUYECKUIl
CMBICID)

IIpuBoguTe NpHUMEpPHI MOHOTOHHOMU
YHCJIOBOW IOCIIEI0BATEIBHOCTH, HMeE-
foleil npenen. BeraucnsaTts npenens
IIOCJIEI0OBATEIbHOCTEN. BBIACHATSH, SB-
JSETCSL JIM TIOCIEN0BATENBHOCTh CXO-
nameiics. [IpuBoauts nmpuMepsl QpyHK-
UM, SBJISIONIMXCS HENpPEepbIBHBIMU,
UMEIOLUX BEPTUKAIbHYI, TOPHU30H-
TalbHYIO  aCUMITOTY. 3alUChIBATH
yYpaBHEHHE KaXJO0W M3 3TUX aCUMIITOT.
YmMmets no rpaduky QYHKIHH ONpese-
JATh MPOMEXYTKH HENPEPBIBHOCTH U
TOYKH pa3phlBa, ECIIM TAKUE UMEIOTCS.
YMeTp J0Ka3bIBaTh HEMPEpPHIBHOCTH
byHKIUH.

Haxonuth yrioBod Ko3(pQHUIMEHT Ka-
caTenbHOM K rpaduky (QYHKIMH B 3a-

1,5

B W W W

B W W W




n/n

Paznen
NPOrpamMmMbl

Conep:kanue nporpaMmmbl

XapakTepuCcTHKA OCHOBHBIX BUI0B
AeSITeIbHOCTH YUeHNKA (HA YPOBHE
Y4eOHBbIX 1eliCTBHIA)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamma

Padoouasn
nporpaMmma

JlaHHoOU Touke. HaxoauTh MrHOBEHHYIO
CKOPOCTb JIBHKEHUS MaTepHaIbHOU
TOYKHU.

AHanu3upoBath MoBeAeHHE (DyHKIUN
HA pa3IMYHBIX Yy4yacTKax o0JiacTu
OTpEeNIeTICHUs], CPaBHUBATH CKOPOCTU
Bo3pacTaHus (yObiBaHus) (yHKUHUH.
Haxonute mnpou3BOJHBIE 3JIEeMEHTap-
HeIX ¢yHKIMi. HaxomuTs mnpousBoa-
HBIE CyMMBI, TPOU3BEJCHUS U YaCTHO-
ro J1ByX (yHKOWA, TPOU3BOIHYIO
crnoxxHo#t pyukuuu y = f (kx + b).
OOBSICHIATh U WIUTIOCTPUPOBATH TMOHS-
THE TMpefesna IOCIeI0BaTEIbHOCTH.
IIpuBOAUTE IIpUMEpPHI MOCIEAOBATEIb-
HOCTEH, UMEIOLIMX Tpelesa U He HUMe-
IOIIUX Ipesena.

[Tonp30BaTbCcsi TeOopemoil O Tmpenene
MOHOTOHHOW OTPaHUYEHHOW TMOCIE0-
BaTEJILHOCTH.

BreiBoauTh opMyIIbI JUIMHBI OKPYKHO-
CTH ¥ TUIOLIAIHN KpyTa.

OOBSICHIATh U WJUTIOCTPUPOBATH TMOHS-
e mpenena Gpynkuuu B Touke. [lpu-
BOJUTH MPUMEPHl (PYHKIUH, HE UMEIO-
IIUX IIpesesia B HEKOTOpOil Touke. BhI-
YUCIATH TIPeaeIbl QyHKINN.
AHanu3upoBarh TMOBeAeHHE (DYyHKIUN
HA Pa3IUYHBIX y4YacTKax o00JiacTu
onpenenenus. HaxoauTh aCUMIITOTHI.




n/n

Paznen
NPOrpamMmMbl

Conep:kanue nporpaMmmbl

XapakTepuCcTHKA OCHOBHBIX BUI0B
AeSITeIbHOCTH YUeHNKA (HA YPOBHE
Y4eOHBbIX 1eliCTBHIA)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamma

Padoouasn
nporpaMmma

Boruncnsate npupainenue (QyHKIUA B
touke. CoOCTaBISATH U UCCIEN0BATH
pa3sHOoCTHOE oTHoweHue. Haxonuth
mpeJien pa3HOCTHOTO OTHOIIICHUSI.
BoluncnsaTe 3Haue€HHE MPOM3BOJHOU
(GYHKIUH B TOUKE (110 OMPENEIEHHUIO).
Haxonuth yrioBod KO3(pQHUIHMEHT Ka-
caTenbHOl K rpaduky (GyHKIUU B TOU-
K€ C 3aJaHHOU aOCLIMCCOH.

3anuceiBaTh ypaBHEHUE KacaTeIbHOU K
rpaduky GyHKIIUH, 33JaHHON B TOYKE.
HaxomuTe Npou3BOAHYIO  CIOXKHOMN
byHKIMN, 00paTHON QyHKINU.
[IpuMeHATh TOHATHE MPOU3BOIHOU
TP PEIICHUH 3a/1a4

Dnemenmuvl MamemMamu4ecko20 aHaauzd

Ipumenenue npousz800HOU K UCCAE008AHUIO (DYHKYUL

18

18

Bo3spacrtanue u yobiBaHue QyHKIMH

OKcTpeMyMbl QYyHKIIUU

IIpuMeHeHne MPOU3BOIHON K IOCTPO-
€HMIO rpauKOB PYHKLIUH

HauOonpmee n HauMeHbIEEe 3Haue-
HUe QYHKIMH

Boeinyknocts rpaduka ¢GyHKUIMU, TOY-
KU nieperubda

Ypox 06001IeHUS M CUCTEMaTH3 AT

Kontponbnas pabora mo teme «llpu-

HaxonuTh BTOpYIO NpPOMU3BOJHYIO U
YCKOpEHHUE Tpoliecca, OMUChIBAEMOTO ¢
MOMOIIBIO (POPMYJIBI.

HaxonuTh mpoMeXyTKH BO3pacTaHUs U
yObIBaHUS (QYHKIMU.

Jloka3piBaTh, 4TO 3aJaHHasg (QYHKIUSA
Bo3pactaeT (yObIBaeT) Ha YKa3aHHOM
POMEXKYTKE.

HaxonuTh TOYKM MHUHMMYyMa U MaKCH-
MyMma (pyHKIHH.

HaxonuThs HanboubIiee 1 HANMEHbIIIEe
3Ha4YeHUs1 QYHKIUU Ha OTPE3KE.
HaxonuTh Haubouipliiee 1 HAMMEHbILIEE

1,5




[IpaBuno npounsseneHus

Ne Paznen Conep:kanue nporpaMmmbl XapakTepuCcTHKA OCHOBHBIX BH/0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAeSITeIbHOCTH YUCHNKA (HA YPOBHE | HaNpaBJieHUsl | MporpaMMma | nporpaMmma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
MEHEHHE HPOM3BOJHOM K HCCIeNoBa- | 3HAYCHUs QYHKIMH.
HUIO (byHKHHH» HCCHeHOBaTE (byHKHI/IIO C IIOMOIIIBIO
MIPOM3BOTHOM U CTPOUTH €€ TpaduK.
[TpuMeHsTh TPOU3BOAHYIO MPHU pellie-
HUU TEKCTOBBIX, T€OMETPUYECKUX, (Pu-
3UYECKHUX M JIPYTUX 3a]a4
4 Dnemenmovl MamMeMamuyecko2o aHaiu3a
Humezepan 17 17
[TepBooOpaznas Boruncnsate npubIukKeHHOE 3HAuYeHHE 1,4 2 2
IMpaBuia HaxoKAeHHs IEpBOOOpasHoi | WIOMAIH KPUBOTHHCHHON TPATICIIUH. 2 2
T Haxoaute mnepBooOpasHble (yHKIUH: 3 3
[Imomane KpUBOJWHEHHON Tparneuuu o .
y=xP, rme peR, y=sinx, y=cosx, y=tgx.
U MHTerpal .
Haxoauts nepBooOpasHble (yHKLIHM: 5 5
Beruncnenue nHTErpanon
f(0+(0), kf(x), f(loc+b). . .
Borumcnenne miomanen ¢ MOMOIUBIO | BrryycaaTh MIOMAaLb KPUBOJIMHEHHOM
HHTCIPAIOB Tparnenuu ¢ nomoluiso hopmyisl Hero-
[IpuMeHeHne TPOU3BOAHOM W HHTE- | Topa- Jleiibuuia 2 2
rpajla K peuieHuI0 MPAKTUYECKUX 3a-
Jad
Ypok 0600111eHNS U CUCTeMAaTH3aIUH
KonTponbhas pabota no teme «MHTe- 1 1
rpayn
5 Cmamucmuxa u meopus 6eposimHocmell, 102UKa U
KOMOUHAMOPUKA
5.1 | Kombunamopuxa 13 13
[IpuMeHATE TIpyu penrenuy 3aaa4 metox | 1,2,5,6,7,8 2 2




Ne Paznen Conep:kanue nporpaMmmbl XapakTepuCcTHKA OCHOBHBIX BH/0B OcHOBHBIE ABTOpCKasi PaGouas
n/m | mporpaMmmbI AeATEJHLHOCTH YUeHUKA (HA YPOBHE | HANpaBjieHHsl | mporpaMma | mporpamMma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEIb-
HOI1 1esiTe/Ib-
HOCTH
ITepecranoBku MaTeMaTUYeCKON MHIYKIINH. 2 2
PasMerenis [IpuMeHATh TpaBUIO MTPOU3BEIICHUS > >
npu BeIBOJIE (OPMYJIBI YUCIIA TIepecTa-
Coueranus u UX CBOICTBa HOBOK. 2 2
Bunom HeroToHa CoznaBaTh MaTeMaTHUECKHE MOJAETHU 2 2
JUIsl pelieHusl KOMOMHATOPHBIX 3a/1a4
Ypok 00001IeHNs  CUCTeMATH3AUMN | oyompio TTOCUETa YHCIA pasMele- 2 12
KonrponbHas padora no teme «Kom- | HUH, IEPECTAHOBOK U COYETAHUI. 1 1
OUHATOPUKAY HaxoauTh 4uciao mepecTaHoBOK C MO-
BTOPCHUSIMHU.
Pemrate KOMOMHATOpPHBIE 3a/1a4M, CBO-
JSIIMecs K MOACYETY YUCia COueTaHun
C TIOBTOPEHUSIMH.
[Tpumensats Gopmyiry 6uHoma HeroTo-
Ha.
[Tpu BO3BenEHNN OMHOMA B HATypalib-
HYI0 CTENeHb HaXOAWTh OWHOMHAIb-
Hble KOX(QQGUIUEHTHl MNpU [OMOILU
Tpeyrojbauka ITackans
5.2 | Dnemenmul meopuu seposimrHocmelt 13 13
CoObITus [IprBOAUTH MPUMEPBI CIyYaiHBIX, 10- 1,56,7,8 1 1
K = CTOBEPHBIX U HEBO3MOXKHBIX COOBITUH.
omOuHamus coObiTuii. [IpoTHBOMO- 3
HaThb ONpEIEJIICHUE CYMMBI U IPOU3-
TIO)KHOE COOBITHE BEJICHNS COOBITHIA. 3HATH OIpeieTIeHIe
BepostHOCTE COOBITHS BEPOSTHOCTH COOBITHS B KJIACCUYECKOM 2 2
CroxeHne BepOsITHOCTEN INNOHMMAaHHUH. 2 2
HezaBucumble coOBITHS. YMHOXKEHUE HpHBOHKI Th TIPHMEPEL HECOBMECTHBIX 2 2
N COOBITHH.
BCPOATHOCTCH Haxoauth  BEpPOSTHOCTH  CYMMBI 5 5

Cratuctryeckas BCPOATHOCTDH

HECOBMECTHBLIX cOObITHHA. Haxoaurtn




n/n

Paznen Conep:kanue nporpaMmmbl
NPOrpamMmMbl

XapakTepuCcTHKA OCHOBHBIX BUI0B
AeSITeIbHOCTH YUeHNKA (HA YPOBHE
Y4eOHBbIX 1eliCTBHIA)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamma

Padoouasn
nporpaMmma

Ypok 0000IIeHNS U CUCTeMATHU3AINH

KontponpHast pabora mo teme «Jie-
MEHTBI TEOPUH BEPOSTHOCTEH

BEPOSTHOCTh CYMMBI IPOH3BOJBHBIX
COOBITHH.

Hmets mpexacraBieHue o0 YCIOBHOM
BEPOSITHOCTH COOBITHI. 3HATh CTpOroe
OIIpEJICTICHNE HE3aBUCHMOCTH  JIBYX
COOBITUH

HMeTts mpeacraBieHUE O HE3aBHUCUMO-
CTH COOBITHI M HAXOAHUTH BEPOSITHOCTD
COBMECTHOTO HACTYIUICHHSI TaKHUX CO-
OBITHIA.

BBIYHCIISITE  BEPOSTHOCTH  MOJTYYCHUS
KOHKPETHOTO YHCJIa YCIEXOB B HCIIBI-
tanusax beprymm

5.3

Cmamucmuxa

CrnyyaiiHble BeTMYHHbI

HeHTpaJ'IBHBIe TCHACHIINH

Meps! pazbpoca

Ypok 0600111eHNS U CHCTeMaTU3aluu

KonTponbhast padota no teme «CTaTUCTHKa»

3HaTh MOHATUE CIy4YailHOW BEJIMYMHBI,
IIPEACTABIITh PACHpPEACIICHNE 3Hade-
HUW JUCKPETHOM CIIy4yallHOM BEIUYM-
HbI B BHJIE YAaCTOTHOM TaOJIUIbI, ITOJIHU-
TOHA YacTOT (OTHOCUTEJIbHBIX YacTOT).
IIpeacraBisTe pacrpenciieHue 3Hayde-
HUW HENPEPBIBHOW CIIy4aliHOW BeEJH-
YUHBl B BHJI€ YAaCTOTHOM TaOMuIBl U
TUCTOIPAMMBI.

3HaTh MOHATHE FeHEepaIbHOW COBOKYII-
HOCTH U BbIOOpKU. [IpuBOIUTH MpHMe-
pBl penpe3eHTAaTHBHBIX BBIOOPOK 3Ha-
YEHUH CIIy4YalHON BEJIUYHHBI.

3HaThb OCHOBHBIE LIEHTPAJIbHBIE TEH-
JEHLHUN: MOy, MeEIuaHy, CpeIHee.
Haxoguts ILeHTpanbHbIE TEHACHLIUN
y4eOHBIX BBIOOpPOK. 3HaTh, Kakas W3

1,56,7,8

R W N N O

R W N N O




n/n

Paznen Conep:kanue nporpaMmmbl
NPOrpamMmMbl

XapakTepuCcTHKA OCHOBHBIX BUI0B
AeSITeIbHOCTH YUeHNKA (HA YPOBHE
Y4eOHBbIX 1eliCTBHIA)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamma

Padoouasn
nporpaMmma

LEHTPAJIbHBIX TEHACHUUNA HaWIy4YIlIUM
00pa3oM  XapakTepU3yeT  COBOKYII-
HOCTb.

NmeTs mpeacTaBieHre 0 MareMaTuye-
CKOM OXKHIAHHWHU. BEIYHCIIATE 3HAUEHHE
MaTEeMaTUYeCKOr0 OXXKHIAHHS CITydaii-
HOM BEIWYHMHBI C KOHEYHBIM YHCIIOM
3HAYEHUH.

3HaTh OCHOBHBIC MEphI pa3dpoca 3Ha-
YEHUH CIIy4aliHOM BEJIMYMHBL: pa3Max,
OTKJIOHEHHE OT CPEIAHEro W AHCIEp-
cuto. Haxomaute Mmepsl pazbpoca ciy-
YaliHOW BEIMYUHBLI C HEOOIBIINM YHC-
JIOM Pa3JIMYHbIX €€ 3HAUCHUI

Hmoeosoe noemopernue

26

26

Hmoeo:

136

136

T'eomempus

Lununop, xounyc u wap

Lununop

[TousTue HUINHApPAa

I1nomane MOBEPXHOCTU HUIUHAPA

OOBACHATH, YTO TaKoe IWJIMHApPUYE-
CKas MOBEPXHOCTh, €€ oOpa3yrolue u
0Ch, KaKO€ TeJIO HAa3bIBAETCS IMJIMH-
JPOM U KakK Ha3bIBAIOTCS €r0 DJIEMEH-
Thl, KaK TOJYYUTh LWJIMHADP MyTEM
BpallleHusl MPSAMOYTOJbHHUKA; H300pa-
KaTh IMJIUHIP U €r0 CEYCHUS TUIOCKO-
CTbIO, NIPOXOJAIIEH Yepe3 oCh, U IIOC-
KOCThIO, TEpPHEeHIUKYJSIPHOM K ocHu;

4,5

N | W

N | W




Ne Paznen Conep:kanue nporpaMmmbl XapakTepuCcTHKA OCHOBHBIX BH/0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAeSITeIbHOCTH YUCHNKA (HA YPOBHE | HaNpaBJieHUsl | MporpaMMma | nporpaMmma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
OOBSACHAThH, UTO MPUHUMAETCA 3a ILJIO-
maap OOKOBOM NOBEPXHOCTH LMUJIMH-
Jpa, U BBIBOAUTH (POPMYIBI IJISI BHI-
qrcleHus: OOKOBOW M TOJHOU MOBEpX-
HOCTEW UWJIMHJIpA; peuiath 3aJadd Ha
BBIUMCJIEHUE M JI0OKA3aTelIbCTBO, CBS-
3aHHBIE C HUJIMHIPOM
1.2 | Konyc 4 4
[lonsarue xonyca OOBSACHATH, UTO TAKOE KOHHYECKAsI TI0- 4,5 1 1
TLI0mas HOBEPXHOCTH KOHYCa BEPXHOCTb, €€ oOpa3zyloliue, BepIInHa 2 2
U OCbh, KaKO€ TEJIO0 Ha3blBa€TCAd KOHY- I I

Y ceueHHBI KOHYC

COM U KaK Ha3bIBaIOTCS €r0 3JIEMEHTHI,
KaK IOJIY4YUTh KOHYC IIyTEM BpalLEHUS
OPSMOYTOJIBHOTO TPEYrOIbHUKA, U300-
pakaTb KOHYC U €r0 CEYeHHUs IIOCKO-
CTBIO, MPOXOISAIIEH YEPE3 OCh, U IIOC-
KOCTBIO, TEPHEHAUKYJISPHOM K OCH;
OOBSICHATH, YTO MPUHUMAETCS 3a IUIO-
a1 OOKOBOM MOBEPXHOCTH KOHYCa, U
BBIBOJIUTH (DOPMYJIBI Uil BBIYMCIICHUS
riomaae OOKOBOM M MOJHOM MoBepX-
HOCTEH KOHyca; O0BSCHSTh, KAaKOE TEJI0
HA3bIBACTCSI YCEUYEHHBIM KOHYCOM U
KaK ero MOJy4YuTh MYTEM BpalleHUs
IPSIMOYTOJIBHOM Tpaneluyy, BBIBOJUTH
bopMyiy Ul BBIUMCICHUS TUIOIIAIH
OOKOBOIl MOBEPXHOCTU  yCEUEHHOTO
KOHYyCa; pelaTh 3a/ladd Ha BBIYHCIIE-
HUE W JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
KOHYCOM M YCE€4YEHHBIM KOHYCOM




Ne Paznen Conep:kanue nporpaMmmbl XapakTepuCcTHKA OCHOBHBIX BH/0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAeSITeIbHOCTH YUCHNKA (HA YPOBHE | HaNpaBJieHUsl | MporpaMMma | nporpaMmma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEIb-
HOI1 1esiTe/Ib-
HOCTH
1.3 | Cghepa
Cdepa u map dopMyarpoBath onpenenaeHus chepsl 4,5 1 1
B3aumHoe pacnonoxxenue cdepbl u “ I_Hapa’ WX UCHTPa, palliycd, Auamet- 1 1
pa; MccienoBaTh B3aWMHOE PacIoio-
MIoCKoCTH KeHue chepsl U II0CKOCTH, (hopmyu-
KacarenpHast mI0ckocTs k chepe poBaTh  ONpEJeeHUE KacaTeJlbHOU 1 1
[Tnomans C(bepbl IIJIOCKOCTH K C(l)epe, q)OpMy.]II/IIzOBaTI) u
B3aumHoe pacnonoxxenue chepsl u /IOKA3DIBATH TEOPEMbI O CBOMCTEC H 1 1
. MIPU3HAKE KacaTeJIbHOW IUIOCKOCTH;
IpAMON OOBACHATH, YTO MPUHHUMAETCA 3a ILIO-
Coepa, BnmcaHHas B LMIMHAPHYE- | manp cepbl U KAK OHA BBIPAKACTCS 1 1
CKYIO IOBEpPXHOCTh yepe3 pamuyc chepbl; HCCIea0BaTh
Coepa, BricaHHas B KOHHYECKYIO 0- | B3AMMHOE DPaclojOKeHHe CcQepbl |
BEPXHOCTD npsiMol; OOBSCHATH, Kakas cdepa
CeueHns MIHHAPHIECKOH OBepXHo- | HA3bIBACTCS BMHCAaHHOW B HMWJIWHJIPH- 1 1
ot YeCcKyl0 (KOHMYECKYI0) TOBEPXHOCTh U
C . KaKue KpUBBIE MTOJIYYalOTCS B CEUCHMSIX
€YCHHSI KOHUYECKOM TTOBEPXHOCTH HATMEIPHYECKOR H KOHHUECKOH TIO-
BEPXHOCTEH pa3IMYHBIMHU TUIOCKOCTS-
MU; peliaTh 3a/1a4d, B KOTOPBIX (UTY-
PUPYIOT KOMOWHAIIUM MHOTOTPAHHH-
KOB U T€J BpalllCHHS.
Hcnonb30BaTh KOMIBIOTEPHBIE TPO-
rpamMMbl TIPU U3YYEHUH MOBEPXHOCTEH
Y TeJ BpAlLllEHUs
KonTponbHast pabora mo teme «Lu- 1 1
JUHJP, KOHYC U IIapy»
1 1

3auer no teme «llunuHap, KoHyC U
mapy




Ne Paznen Conep:kanue nporpaMmmbl XapakTepuCcTHKA OCHOBHBIX BH/0B OcHOBHBIE ABTOpCKasi PaGouas
n/m | mporpamMmsl JeSiITeILHOCTH YYeHUKA (HA yPOBHE | HAINpaBJIeHUsl | MporpaMma | mporpamMma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEIb-
HOI1 1esiTe/Ib-
HOCTH
2 Obvembl men 17 17
2.1 Obvem npsamoy2oabH020 napaiieienuneod 2 2
[Mousitue 06beM OOBSICHATH, KaK M3MEPSIOTCS 00BEMBI 4,5 1 1
06 TEJI, IPOBOJISI AHAJIOTHUIO C U3MEPEHHEM
BEM MPSIMOYTOJIBHOTO Tapaliiesie- . .
IUIOIIAZIei MHOTO YTOJIBHUKOB; (hop-
fmeaa MYJHPOBAaTh OCHOBHBIC CBOWCTBA 00B-
¢MOB W BBIBOAWTH C HX IOMOIIBIO
dbopmyny o00BEMA MPAMOYTOIHLHOTO
napajuiesieune/1a
2.2 | Obvem npsmotl npuzmuvl U YuriuHoOpa 3 3
OO6BeM IPAMOI IPU3MBI dopMyIHpOBaTh U JOKa3bIBATH TEOPE- 4,5 1 1
O6bem MuImHEApa MBI 00 00BEMe .HpHMOI/I IPU3MBI 1 00b- 2 2
éMe UWIMHIpa; pemarh 3a/laqd, CBS-
3aHHBIC C BBIYMCICHHEM 00BEMOB ATHX
TeI
2.3 | Obvem HaKIOHHOU NPU3MBL, NUPAMUObL U KOHYCA S S
Boluncrienne 00beMOB Tell ¢ MOMO- | BBIBOIUTL HUHTErpaibHyo  popmyiy 4,5 1 1
IIBI0 ONPENECIEHHOTO MHTErpaia JJISL BBI‘-H/ICJ‘I?HI/I;[ 00BLEMOB TEI U JOKa-
O6beM HAKIOHHOH TPH3MBI 3bIBATH C €€ IMOMOIIBIO TEOPEMBI 06 1 1
00bEMEe HAKJIOHHOW MPU3MBI, 00 00BE-
O6bem nupaMub! Me nupamubl, 00 00bEMe KOHYCa; BbI-
O65BeM KoHyCa BOAUTH (OPMYJBl JJIsi BBIUMCICHUS 2 2
00BEMOB yCeUE€HHON MUpaMHUIBl U yce-
4EHHOTO KOHYCa; peliaTh 3aJa4u, CBs-
3aHHBIC C BBIYMCICHHEM O00BEMOB ITHX
Te
24 Obvem wapa u niowaos cgepol
dopmyupoBaTh M JIOKa3bIBaTh TEOpE- 1 1

O06nem mrapa




Ne Paznen Conep:kanue nporpaMmmbl XapakTepuCcTHKA OCHOBHBIX BH/0B OcHOBHBIE ABTOpCKasi PaGouas
n/m | mporpaMmmbI AeATEJHLHOCTH YUeHUKA (HA YPOBHE | HANpaBjieHHsl | mporpaMma | mporpamMma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
OO6beM APOBOrO CErMEHTa, MIApOBO- | My 00 00BbEME 1mapa u ¢ ¢€ IOMOIIBIO 2 2
IO CJIOS M IIIAPOBOT'0 CEKTOpA BBIBOJUTE (pOpMyIly IUIOImanu chepsr
TTomas chepbl BBIBOJIUTE dbopMyIty nns BBIYHCIICHUS 2 2
00BEMOB IIAPOBOTO CETMEHTA M IIIapO-
BOT'O CEKTOpa; pelaTh 3aJaud C TpH-
MeHeHHEeM (GopMysl 00BbEMOB pa3iInd-
HBIX TEJI
KontponpsHast padora mo teme «O0b- 1 1
€MBI TeJD)
3ader o Teme «OOBEMBI TEI» 1 1
Bexmopul u koopounamul 6 npocmpancmee
3 Bexmopuwl 6 npocmpancmee 6 6
3.1 | [lousmue 6exkmopa 8 npocmpancmee 1 1
ITonsiTHe BekTopa. PaBeHCTBO BekTo- | POPMYIHPOBATH ONpENEICHHE BEKTO- 4,5
poB pa, ero JUIMHBI, KOJUTMHEAPHBIX H PaB-
HBIX BEKTOPOB, MPHBOJIUTH TPUMEPHI
(U3UYECKUX BEKTOPHBIX BETUIMH
3.2 Chooicenue u eviyumauue 6eKmopos. Ymuooicenue 2 2
8EKMOpA HA YUCIO
Cnoxenne u BbluuTaHue BeKTOPOB. | OOBACHATH, KaK BBOAATCSA JEHCTBHS 4,5 1 1
CyMMa HECKOJIbKUX BEKTOPOB CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCK-
TOPOB M YMHOXXEHUSI BEKTOpa Ha YHC- 1 1

YMHOKEHNE BEKTOpPA HA YUCIIO

JIO, KAKUMHU CBOIiCTBAaMHM OHH 00Jaja-
0T, YTO TAKOE MPABUJIO TPEYTOJIbHUKA,
MPAaBWIIO MapajuiesaorpaMma U IpaBUiio
MHOI‘OyFOJ’IBHI/IKa CJIOXKCHUA BeKTOPOB;
pemarh 3aJa4M, CBSI3aHHBIE C JEHCTBU-
sIMA HaJl BEKTOPAMH




Ne Paznen Conep:kanue nporpaMmmbl XapakTepuCcTHKA OCHOBHBIX BH/0B OcHOBHBIE ABTOpCKasi PaGouas
n/m | mporpaMmmbI JeSiITeILHOCTH YYeHUKA (HA yPOBHE | HAINpaBJIeHUsl | MporpaMma | mporpamMma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEIb-
HOH JesTe/Ib-
HOCTH
3.3 | Komnaranapuvie 6ekmopul
Komnnanapusie Bektopsl. IlpaBuno | OOBSACHATH, Kakue BEKTOPbI Ha3bIBa- 1 1
napaJuleseIue 1a I0TCS  KOMILJIAaHAPHBIMH; (OPMYIIUPO-
PaznoxeHue BEKTOpa 10 TpeM HekoMm- | B4Th 1 JIOKa3blBaTh YTBCPXKACHUC O 1 1
NPU3HAKE KOMILIAHAPHOCTH TPEX BEK
IUTAHAPHBIM BEKTOpaM ) -
TOPOB; OOBSICHATh, B UEM COCTOUT Ipa-
BWIO  TAapauIeJICTIAIIEa  CIIOKEHHS
TpEX  HEKOMIUTAHAPHBIX  BEKTOPOB;
(dbopMyIHpOBaTh M JIOKa3bIBaTh TEOpE-
My O pa3JIOKEHUH JIF0OOr0 BEKTOpa IO
TpEM JaHHBIM HEKOMIUIAHAPHBIM BEK-
TOpaM; TMPUMEHSTh BEKTOPHI MPHU pe-
IICHUU TEOMETPUYCCKHX 3aJ1a4
3aueT 1o Teme «BekTopsl B pocTpaH- 1 1
CTBE»
4 Memoo xoopounam 6 npocmpancmee. Jlgudcenus 15 15
4.1 | Koopounamol mouku u KOOpOUHamuol 6eKMopa 4
[IpssmoyrosbHas cucremMa koopaunar | OOBACHATb, Kak BBOJWTCSA  TIPSIMO- 4,5 1 1
B npoctpancTtBe. KoopaumHatel BekTo- | YTOJAbHAA CUCTEMa KOOPAMHAT B IIPO-
pa CTPaHCTBE, KaK OMPEACNAIOTCS KOOp-
ChAsb MoXIy KOODAMHATaMH Bexro- | AVHATEI TOUKH H Kak OHH HashlBaioTcd, 2 2
KaK OIPEACISIOTCS KOOPJWHATHI BEK-
POB "M KOOpZMHATAMH TOTCK. IIpo- Topa; (popMyIMpoBaTH W JIOKA3bIBATh
CTCHILNC 3a/1a41 B KOOpANHATaX YTBEPXKICHUSI: O KOOPJUHATAX CYMMBI I I

VYpaBHeHnue chepsl

1 Pa3HOCTH JBYX BEKTOPOB, O KOOPJAH-
HaTax MPOU3BEJCHHS BEKTOpAa Ha YHC-
JO, O CBSI3U MEXAY KOOpPJIWHATAMH
BEKTOpa U KOOpJMHATAMU €ro KOHIIA U
Havaja; BBIBOOUTL M MCIIOJIb30BaTh




n/n

Paznen
NPOrpamMmMbl

Conep:kanue nporpaMmmbl

XapakTepuCcTHKA OCHOBHBIX BUI0B
AeSITeIbHOCTH YUeHNKA (HA YPOBHE
Y4eOHBbIX 1eliCTBHIA)

OcHoBHbBIE
HANPaBJIEeHUS
BOCITUTATE]Ib-
HOH JesTe/Ib-

HOCTH

ABTOpCKasi
nporpamma

Padoouasn
nporpaMmma

IIpU pelIeHuH 3an1a4d (GOpMyJIbl KOOp-
JIMHAT CepeArHbl OTpEe3Ka, JJIMHBI BEK-
TOpa U PaCCTOSIHUSI MEXY ABYMS TOY-
KaMU; BBIBOJUTH YypaBHEHUE CQepbl
JTAHHOTO pajuyca ¢ EHTPOM B JAHHOU
TOYKE

4.2

Ckansipnoe npouszgedeHue 8eKmopos

Yrois Mexay BEKTOpaMH

CkansipHO€ MTPOU3BEACHUE BEKTOPOB

Brruucnenue yrioB Mexay NpsSMbIMU
U IJIOCKOCTSIMU

YpaBHeHHe IINTIOCKOCTH

OOBSICHTD, KaK OIpEAeNseTcsl Yroi
MEXIYy BeKTopamu; (opMysInpoBaTh
Olpe/ieIeHne CKaJIIPHOTO Npou3Bejie-
HUSL BEKTOPOB; (HhOpMYyIUpOBATh U JO-
Ka3blBaTb YTBCPKIACHUA O C€ro CBOM-
CTBaX; OOBACHATb, KaK BBIYUCIUTH
YTOJI MEXYy ABYMsI IPSIMBIMH, a TaKKe
Yroja MEXIy IpsIMOM M IUIOCKOCTBIO,
HCIIOJIB3YyS  BBIPAXCHUC  CKAJIISAPHOIO
IIPOU3BENICHUSI BEKTOPOB 4Y€PE3 UX KO-
OpAWHATBl;  BBIBOJWUTH  ypaBHEHHE
IUIOCKOCTH, TPOXOJSAIEH uepe3 JaH-
HYI0 TOYKY M IEPHEHIUKYISIPHOU K
JTAHHOMY BEKTOpY, U (OpMyIly paccTo-
SHHS OT TOYKH 0 IJIOCKOCTH; IpUMeE-
HATH BCKTOpHO-KOOpI[HHaTHBIﬁ METO
IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4

4,5

N N | O

N N | O

4.3

Jeuoicenus

[enTpanbHas OceBas

CUMMCTpUs

CUMMETpHS.

3epkanpHas cumMmerpus. [lapamnens-
HBIU [IEPEHOC

OOBACHATH, YTO TakKoe OTOOpakeHue
IPOCTPaHCTBA Ha ce0s U B KaKOM CIIy-
Yae OHO Ha3bIBACTCS JBIDKEHHEM IIPO-
CTPaHCTBA; OOBSICHATH, YTO TAKOE IICH-

4,7




Ne Paznen Conep:kanue nporpaMmmbl XapakTepuCcTHKA OCHOBHBIX BH/0B OcHOBHBIE ABTOpCKasi PaGouas
n/n | mporpamMmsl JAeSITeIbHOCTH YUCHNKA (HA YPOBHE | HaNpaBJieHUsl | MporpaMMma | nporpaMmma
Y4eOHBbIX 1eliCTBHIA) BOCIIUTATEIb-
HOI1 1esiTe/Ib-
HOCTH

[TpeoGpa3zoBanue moxoous TpajbHasi CHMMETPUs, OCEBasi CUMMET-
KonTponbnas pabota mo Teme «Metop DHA, 3CPKaJIbHad  CUMMCTpUA  Tapajl- 1 1

JeNBbHBI  TepeHoc, 00O0CHOBHIBATH
KOOpJMHAT B IPOCTpaHCTBe. J[BHke- yYTBEpHKIEHHS O TOM, UTO 3TH OTOOPA-
HHD» JKCHHSI TIPOCTPAHCTBA HA CeOs SABJISIOT-

Cs JIBIDKCHUSIMU; TPUMEHSTH JIBHDKE-

HUS TIPU PEHICHUH TeOMETPUUECKHUX

3a1a4
3ader o TeMe «MeToJ KOOpAMHAT B 1 1
IPOCTpaHCTBE. JIBUKEHUS»
3aKIIIOUNTENBHOE MOBTOPEHHE pasjie- 14 14
J1a TEOMETPUU
Hroro: 68 68
HUTOTIO 3a 11 kaacc: 204 204
HUTOI'O no nporpamme: 408 408

COI'JTACOBAHO COI'JTACOBAHO

PykoBoautens MO yuntenen-npeIMETHUKOB

I'BOY KN «KybaHckuii kazauuii KaJeTCKU KOPITYCH»

0140

«_

noanucCh

»

20 roga

3aMecTuTelh HadaIpbHUKa 10 Y BP

D10

OAIINCH

«_» 20 roaa

['BOY KUIN «KybaHckuii kazauuii KaJeTCKU KOPITYCH»
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