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-OenepanbHOro rocyapcTBeHHOro odpasoBarensHoro cragaapra COO (mpuka3 MuHOOpHAYKH

IHosicHUTEABLHAA 3AIINCKA
Pabouas mporpamma paspaboTaHa Ha OCHOBE:

P® ot 17.12.2010 1. Ne 1897 ¢ u3MEeHEHUsAMHU U IONIOJHEHUSIMHU);

- IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHMSA OOYdYaIOIIMMUCS OCHOBHOW 00pa3oBaTeNIbHON

nporpamMmbl COO;

- COJIEp’KaTeIbHOIO pas/ielia OCHOBHON 00pa30oBaTeNIbHOM MporpaMMbl cpeaHero (moJyiHoro)OO
MBOY Vkanckoii cpeaHeit o01ieo0pa3oBaTesbHOM IIKOJIBL;

- IPUMEPHON MPOrpaMMbl cpenHero(moaHoro) oduiero oopazoBaHus Mo y4eOHBIM IpeaMeTam
«CrangapTel BTOPOTO IOKOJICHMS.

«Maremartuka.
[Ipocsemienue, 2011.

Maremaruka

» — M.: Ilpocsemenue,
Coopuuk paboumx mnporpamm 10-11 «xmaccelA.I. MopakoBud, -

2011 r.

Paboyas nporpamma pazpaboTtana B cootBeTcTBUU ¢ Paboueii [IporpamMmmoit BociuTaHusl.

PaGouas nporpamma opuentupoBana Ha YMK:

reomerpru i 10-11 xiraccos

ABTop/ABTOpCKMii KoyulekTHB | Ha3Banue yueOHMKa/ TOCOOUS Knacc | U3natens HopmaTtuBHbIi
y4eOHUKa/ HOcO0Ms | TOKYMEHT
Mopoxoeuu A. I'. Maremaruka: amrebpa wu | 11 Mmuemo3suHna,
HayaJia  MaTeMaTHYeCKOTO 2021.
aHaJIN3a, TEOMETPHSL.
Anrebpa u Havasa
MaTeMaTH4YeCKOro —aHajamsa
(6a3oBBId ¥ yrITyOJICHHBIN
ypoBHH),11 kmacc
A. T'. MopnkoBuu, E. E. | KOHTposbHBIE PabOTHI 11 MueMo3uHa,
TynpunHCcKast. 2018.
Eprmioa A.IL, I'onoGopomsko | CamocTosiTesbHbIe u WIEKCA , 2005-
BB. KOHTpOJIbHBIE ~ paloThl  TIO 2009
arre0pe ¥ HavalaM aHaTH3a ST
10-11 kmaccoB
J.C. Aranacsan, B.®.| Maremaruka: amrebpa u [IpocBenienue,
byry3oB. C.b. Kagomues | Hauama  MareMaTnyeckoro 2020.
u Jp. aHaM3a, TeOMETpPHSL.
I'eomerpust  (Oa3oBblli M
yrIyoneHHbl  ypoBHH),10-
11 xnacc
B.T'. 3us. JngakTH4ecKue [Ipocsemnienue,
MaTepuaibl 10 F€OMETPUU 2008.
s 10 xinacca
Eposa ATL, I'onoGopompko | CamocrosresibHbie U CamocrosiTeNbHbIe
BB. KOHTpOJIbHBlE ~ paboThl 11O WIEKCA

B cootBercTBuM ¢ yueOHbIM Mm1aHoM MBOY Vkanckoil cpeanelt o01ieo0pa3oBaTeabHOM IIKOIBI Ha
MaTeMaTuky B 11kmacce Bbiiensercs 5 yacoB Hezento, Bcero 170 gacoB 3a rog. Cpoku peanuszanuu

nanHoi# mporpammsl 2022- 2023 yueOHblIit ro1.
HJIaHI/IpyeMBIe pe3yJbTaThbl OCBOCHHUA yqeﬁnoro npeamMeTa

JIn4yHOCTHBIE Pe3yabTAaThl OTPAKAIT C(POPMHPOBAHHOCTb, B TOM YHCJIe B YACTH:




I'paiknianckoro BocnuTaHus
e (dopMUpOBaHKE AKTUBHOM IpaskJaHCKOW TO3HIINU, TPAXKIAHCKON OTBETCTBEHHOCTH, OCHOBAaHHOU
Ha TPaJMLIMOHHBIX KYJIbTYPHBIX, 1YXOBHBIX U HPDABCTBEHHBIX LICHHOCTAX POCCUNCKOTO
0O0IIIECTBA;
® Da3BUTHUE B ACTCKOU Cpelie OTBETCTBEHHOCTH, IIPUHIIUAIIOB KOJUIEKTUBU3MA U COLIMAJIBHOM
COJINJIAPHOCTH
2. IIaTpHOTHYECKOr0 BOCTIMTAHUS
® I[CHHOCTHOIO OTHOIIEHMS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEUIO, TIOHUMAaHUsl 3HAUYE€HUs MaTEeMAaTUKH KaK HAyKH B KU3HU COBPEMEHHOI'O OOIIECTBA,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HMH(pOpMAIMEl O MEepeloBBIX JOCTIKEHHUSIX W OTKPBITHIX
MHPOBOH M OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHHUSIX 00 yCcTpoOlcTBe
MUpa 1 o0IIeCTBa;

3. lyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHUSA
® IIPEACTABIICHMS O COLMAIBHBIX HOPMAX U IIPaBUJIaX MEXIMYHOCTHBIX OTHOIIIEHUH B KOJUIEKTHBE,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM JESTENIbHOCTH IIPU BBIIIOJHEHUU YYEOHBIX,
MO3HABATENIbHBIX 3a/1a4, BBINOJHEHWH OKCIEPUMEHTOB, CO3/aHUM Y4YEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAaHUIO U B3aUMOTIOMOIIIM B MPOLIECCE 3TON yueOHOM e TeNbHOCTH;
® TOTOBHOCTM OIICHHBaThb CBOE IIOBEIEHHWE W TIOCTYIKH CBOMX TOBAapHILEd C TNO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

5. ®u3nveckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI M IMOIUOHAJILHOTO
0J1aronmoTyyust

® OCO3HaHUS IICHHOCTU XH3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3M0POBBIN  00pa3 IKHU3HHW, OCO3HAHUS TMOCICACTBHI W HETNPUSATHS BPEIHBIX IMPUBBIYCK,
HEOOXOMMOCTH COOTIOZCHUS TTpaBuil 0€30MMaCHOCTH B OBITY M peabHOM JKU3HU;

6. TpynoBoro Bocnuranus

® KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOHM, y4eOHO-HCCIIe10BaTENbCKOM,
TBOPUYECKOM M IPYTUX BUAAX ACSITEILHOCTH;

e HHTEpeca K MPaKTUYECKOMY M3YUeHHUIO Mpodeccuil U Tpyla pa3IMyHOro pojia, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHH, 0CO3HAHHOIO BhIOOpAa MHIIMBUIYAIbHONU TPACKTOPUU
MPOJIOJKEHHsT 00pa3oBaHUsl ¢ Y4ETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K MpEIMETY,
OOIIECTBEHHBIX UHTEPECOB U OTPEOHOCTENH;

e (JopMUpPOBaHHA YMEHHH U HaBBIKOB CaMOOOCIYKHMBAaHUS, TMOTPEOHOCTH TPYAUTHCA,
JT0OPOCOBECTHOTO, OTBETCTBEHHOTO M TBOPYECKOIO OTHOIICHMSI K pPa3HbIM BUIAM TPYIOBOM
NeSITeNIbHOCTH, BKJIIOUasi 00yueHuUe U BBIIIOJIHEHUE JOMAIIHUX 00sS3aHHOCTEH;

® pa3BUTHS HAaBBIKOB COBMECTHOW pabOThl, yMeHHUs paboTaTh CaMOCTOATEIbHO, MOOMIHM3YS
HE0OXO0IMMBIE PECYPCHI, MPABUIBLHO OIIEHUBAs CMBICIT U TIOCJIEICTBUS CBOUX JCHCTBHIA,

7.9K0J10rH4eCKOro BOCIIUTAHUSA
e DPa3BUTHE DKOJOTUYECKOW KYIbTYpbI, OEPEKHOTO OTHOIICHHS K POJHOMN 3emile, MPUPOIHBIM
6orarctBam Poccuu u Mupa

8. llenHocTEl HAYYHOI0 MO3HAHUSA

L4 MHpOBOBBpCH‘-ICCKI/IX HpCIICTaBJ'ICHI/Iﬁ COOTBCTCTBYIOIIUX COBPECMCHHOMY YPOBHIO pPa3BUTUA
HAaYKHU U COCTABJIAKOIIHUX OCHOBY JJISI TIOHUMAaHUS CYIITHOCTU HaquOﬁ KapTUHBI MHPA;

L4 Hpe,Z[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3dBUTHUA IPUPOJAbI, B3BAUMOCBA3AX YCJIOBCKA C
HpHpO,[[HOﬁ CpCI[Oﬁ, O poJik Ipe€aAMETa B IIO3HAHUHU 3TUX 3aKOHOMepHOCTCI>'I;



® I[I03HABATCIIBHBIX MOTHBOB, HAIIPABJICHHBIX HA IIOJy4YE€HUE HOBBIX 3HAHUM II0 IIPEIAMETY,
HEOOXOAUMBIX JUTs 00BsICHEHUSI HAOII01aeMBIX MTPOLIECCOB U SIBJIICHUI;

® [I03HABaTEIbHOH W WMH(MOPMAIMOHHON KYJAbTYPHI, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEILHOU
paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypoOi, MOCTYHHBIMH TEXHHUYECKHUMHU
cpeacTBaMu MH(POPMALIMOHHBIX TEXHOJIOTHH;

e yHTepeca K OOYyYEHHI0O U [03HAHUIO, JHOOO03HATEIbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO,  HCCIENOBATEIbCKONW  JEATENbHOCTH, K  OCO3HAaHHOMY  BBIOOpPY
HAIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHILIEM;

MeranpeaMeTHbIe pe3ybTaThl

MetanpeaMeTHbIe pe3ylbTaThl 0OCBOEHUSI OCHOBHON 00pa30BaTeNIbHOM MPOrpaMMBbl MIPEICTaBICHBI
TpeMs TpyIIaMu YHUBEPCAIbHBIX yueOHbIX AercTBuil (YVY/):

1. PerynsTuBHbIE YyHUBEpCaIbHbIE yUEOHbIE NEUCTBUS
BoeinyckHMK Hay4YUTCS:

e  CaMOCTOSITEIIFHO OTIPENETATH 1EJH, 3a7aBaTh MapaMeTPhl U KPUTEPHH, IO KOTOPHIM MOYKHO
OTIPENIETTUTh, YTO 1IeJTh JJOCTUTHYTA;

e  OIICHMBATh BO3MO>KHBIE TIOCIICJICTBUS TOCTHKCHUS TIOCTABJICHHOM 11U B ICSITEIBHOCTH,
COOCTBEHHOM JKU3HU U KU3HU OKPYKAIONTUX JIFOJI€H, OCHOBBIBAsSICh HA COOOPAKEHUSAX ITUKU 1
MOpaJH;

e CTaBUTH U (PopMyTUPOBATH COOCTBEHHBIC 3a1a4l B 00pa30BaTEIILHON JACATEIHHOCTH
KU3HEHHBIX CUTYalHsIX;

e OILIGHUBAThH PECYPCHI, B TOM YMCIIE BpEMs U Ipyrrue HeMaTepHalbHbIe PECYPChl, HEOOXOAUMbIE
JUIS TOCTHUKEHUS TIOCTaBJICHHOM 11eIH;

e  BBIOMpPATH MYTh JOCTUKEHUS L€, INIAHUPOBATH PEIICHHE MOCTABJICHHBIX 3aJa4, ONTUMU3UPYS
MaTepHuaJbHble U HEeMaTepUaJIbHbIE 3aTPaThI;

e  OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX Ui JOCTUKEHHS
MMOCTaBJICHHOM I1EIIH;

e  COIOCTABJIATH MOJYYECHHBIN PE3yIbTAT JEATEIBHOCTH C IOCTABJICHHOM 3apaHee 1elbo.

[To3HaBaTenbHbIC YHUBEPCATIbHBIE YUeOHbIE JEHCTBHS
BoinmyckHUK Hay4YUTCS:

e HCKAaTh M HaXOJUTh 000OIIEHHbIE CIOCOOBI PEIICHUS 3a/1a4, B TOM YHKCJIE, OCYILIECTBISATh
pa3BepHYThIM HHPOPMAIIMOHHBIN MOUCK U CTABUTH HA €r0 OCHOBE HOBBIE (y4eOHbIE U
M03HABATEIbHbIC) 3a/1a4H;

e KPUTHUYECKH OLICHUBATH U MHTEPIIPETUPOBATH MH(OPMALIMIO C PA3HBIX MMO3UILIMN, PACIO3HABATH
1 (PUKCUPOBATh MPOTUBOPEUHs B UHHOPMAITMOHHBIX HCTOYHUKAX;

e  HCIOJb30BaTh PA3IUYHBIE MOJIEIILHO-CXEMAaTHUECKHE CPEICTBA IS MTPEICTABICHHUS
CYILLECTBEHHBIX CBA3EH U OTHOUIEHUH, a TAKKE MPOTUBOPEUNIA, BBISIBIICHHBIX B
MH(OPMALIMOHHBIX UCTOYHUKAX;

e HAXOJUTh U NPUBOAUTH KPUTHUECKUE apTYMEHTHI B OTHOILIEHUH JIEUCTBUI U CYKIE€HUN JPYroro;
CIIOKOMHO ¥ pa3yMHO OTHOCHUTHCSI K KDUTHUECKUM 3aMEYaHUSIM B OTHOILIIEHUN COOCTBEHHOTO
CYXJICHHUS, pacCMaTPUBaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

e BBIXOJIUTH 32 PAMKH YyueOHOTO MpEeAMETa U OCYIIECTBIATH IeJIeHAPaBICHHBINA MOUCK
BO3MOXHOCTEH A7l MIMPOKOTO MEPEHOCa CPEAICTB U CIIOCOOOB JIeHCTBUS;

e BBICTPaWBATh HHIUBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YIUTHIBASI OTPAHHUEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYECHUS;

e MEHATH U YIEPKUBATH pa3HbIC MMO3UIIMH B MIO3HABATEIBHOM J1€ATEILHOCTH.



KomMMmyHUKaTHBHBIE YHUBEpCAIbHbIC yueOHbIC ACHCTBUS
BeInyckHUK Hay4duTes:

e  OCYHIECTBJIATH JCJIOBYI0O KOMMYHHUKAIUIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIIBIMU (KaK
BHYTpH 00pa30BaTeIbHOM OpraHu3alliy, TaK U 3a €€ MpeesiaMu ), MoAOUpaTh MapTHEPOB IS
JIEJIOBOM KOMMYHUKAITUU UCXOIS1 U3 COOOpaKEHUN Pe3yJIbTATUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIaTHH;

e TIPH OCYILECTBJICHUH TPYIIOBON pabOTHI OBITH KaK PYKOBOJIUTEIEM, TAK U YJICHOM KOMaH/IbI B
Pa3HBIX POJISiX (TEHEPATOP UACH, KPUTUK, UCTIOTHUTEIb, BBICTYIAIOIINH, SKCIIEPT U T.11.);

e KOOPJMHHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

e Pa3BEpPHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM aJIEKBATHBIX
(YCTHBIX U MMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

e pacmo3HaBaTh KOHQIMKTOTEHHBIE CUTYAIllMU U MPEAOTBPAIIATh KOH(IUKTHI JO UX aKTUBHOU
(ha3bl, BEICTpanBaTh JEIOBYIO U 00pa30BaTEIHbHYI0O KOMMYHHKAIIMIO, H30€rast TINYHOCTHBIX
OLICHOYHBIX CYKJICHUH.

HpGJIMGTHLIG pE3yabTaThl TEOMETPUA

I. O0y4arommiicsi Ha 6a30BOM YPOBHE HAY4YHUTCH

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU: TOUKA, IPSIMasi, IIIOCKOCTh B MPOCTPAHCTBE,
MapajuIeIbHOCTD U MEePICHIUKYISIPHOCTh MPSMBIX U TUTOCKOCTEHH;

- pacro3HaBaTh OCHOBHBIC BU/IbI MHOTOTPaHHHUKOB (TIpHU3Ma, MUpaMuIa, TPSIMOYTOJIbHBIH
napajuiesenumnes, Kyo);

- M300paxkaTh u3y4aeMbie QUTYPHI OT PYKU U C TPUMEHEHHEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
- nenath (BBIHOCHBIC) TUIOCKHE YePTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BUJ CBEPXY, COOKY,
CHH3Y;

- M3BJICKaTh HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUTYpax, MPEICTABICHHYIO Ha
YepTeKax U pUCYHKaX;

- IPUMEHSATH TeopeMy [Iudaropa npu BEIYMCICHUH JIEMEHTOB CTEPEOMETPUYECKUX (QHUTY;

- HaXOJHUTh OOBEMBI U TUIOMIA/IN TIOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM
(opmyu;

- pacro3HaBaTh OCHOBHBIC BUJIbI TEJI BpalleHHs (KOHYC, IIHIIUHP, chepa u map);

- HaXOJHUTh OOBEMBI U TUIOMIA/IN TTOBEPXHOCTEH MPOCTEUIIIMX MHOTOTPAHHUKOB | TEJI BPAILICHUS C
npUMeHeHHEeM (HOPMYIL.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

- COOTHOCUTb a0CTPAKTHbIE T€OMETPUUECKUE MOHATUS U (PaKThI C peabHBIMU KU3HEHHBIMH 00BEKTaMHU
U CUTYyallUsIMH;

- HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp JUIS PEIIEHUS TUIIOBBIX 3a]1a4
IIPAKTUYECKOTIO COAEP KAHMUS;

- COOTHOCHUTb IIJIOIIAN TOBEPXHOCTEN TeNl OAMHAKOBON (POPMBI PA3TUYHOTO pa3Mepa;

- COOTHOCUTB 00BEMBI COCYZI0B OJIMHAKOBOM (POPMBI pa3IMYHOTO pa3Mepa;

- OIICHMBaTh (JOPMY NMPABUILHOTO MHOTOI'paHHHKA MOCTIE CITUIIOB, CPE30B U T.I. (ONpPEAETATH
KOJIMYECTBO BEpIIMH, pedep U rpaHel MOIy4eHHBIX MHOTOTPAHHUKOB)

OOy4aromuiicss Ha 6a30BOM YPOBHeE MOJYYHT BO3MOKHOCTb HAYYHThCS



OnepupoBaTh NOHATUAMU: TOUKA, IPsMasi, INIOCKOCTh B IPOCTPAHCTBE, APAJIIEIbHOCTD U
NEPIEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH;

-IIPUMEHSTH IS peIIeHUs 3a/1a4 TeoMeTprUIecKue (pakThl, €CIIM yCIOBUS IPUMEHEHNUS 331aHbI B IBHOU
opme;

- pemaTh 3a/1a4M Ha HaX0KJICHHE T€OMETPHUUECKUX BEIMYUH 110 00pa3aM UiH alropuTMam;

- ienaTh (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB 0OBbEMHBIX (PUTYp, B TOM YHCIIE PHCOBATh BH]L
CBEpXY, COOKY, CTPOUTH CEYCHHUSI MHOTOTPAaHHUKOB;

- U3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIHIO O TEOMETPUIECKHUX (PUTYpaX,
IIPEJICTAaBICHHYIO Ha YepTEkKax;

- IPUMEHATh T€OMETPUUECKHE (PAKTHI JJIs PELICHUS 3aj]a4y, B TOM YHCJIE IPEINOJAraoiX HECKOIbKO
11aroB peLeHus;

- OIIMCBIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

- popMynHMpoBaTH CBOMCTBA U PU3HAKU QUTYP;

- I0Ka3bIBaTh T€OMETPUUYECKHE YTBEPKICHUS;

- BJIaJIETh CTaHJAPTHOM KilaccuuKalyend IpoCTPaHCTBEHHBIX QUTYp (TMpaMU/Ibl, TPU3MBI,
napajuiesienuneanl);

- HAXOJIUTh 0OBEMBI U TUIOIIAIN IOBEPXHOCTEN F€OMETPUUYECKUX TE C IPUMEHEHUEM (OpMYII;

- BBIYHUCIIATH PACCTOSTHUS U YIJIbl B IPOCTPAHCTBE.

B noBcegHEeBHOI KU3HM U NIPH U3YyYEHHUH APYTHX NMPEeIMETOB: - HCIIOIb30BATh CBOWCTBA
reOMEeTpUUECKHUX (GUTYp TSI pelIeHUs 3a4a49 MPAKTUUECKOTO XapaKkTepa U 3a7ad U3 APYrux odmacTei
3HAHUHI

BEKTOPBI 1 KOOPJMHATDLI B ITPOCTPAHCTBE

Oo0yuarmuiicst Ha 6a30BOM YPOBHE HAYUYMTCS

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHEM JEKApTOBBI KOOPIUHATHI B IPOCTPAHCTBE;
- HaXOJIUTh KOOPAMHATHI BEPUIMH Ky0a U MPSMOYTOJILHOTO Mapaiesenumnena

Ooyuarmuiicsi Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUMTHCS:

OHepI/IpOBaTI) IMOHATHUAMU ACKAPTOBBI KOOPAWHATHI B ITIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBE€HCTBO BEKTOPOB, KOOPAHNHATBI BEKTOPA, YI'OJI MEXAY BEKTOpPpAMH, CKAJIAPHOC ITPOU3BEACHNUC
BCKTOPOB, KOJUIMHCAPHBIC BEKTOPHI,

- HaXOUTb PACCTOAHUC MCKAY ABYMS TOYKaMU, CYMMY BECKTOPOB U ITPOU3BEACHNEC BEKTOPA HA YHCJIO,
YroJ MExAay BEKTOpaMH, CKAJIIPHOC IMTPONU3BCACHUC, PACKIIAAbIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM
BCKTOpaM;

- 3a/1aBaThb MJIIOCKOCTb YPAaBHCHUCM B ,Z[eKapTOBOﬁ CUCTCMC KOOpJAHHAT,

- p€uiaThb HpOCTCﬁHIHC 3aJlady BBCJACHHEM BCKTOPHOI'O basuca

AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
DNEMEHTHI TEOPHUHM MHOKECTB U MAaTEMaTUUYECKOM JIOTUKH
I. O0yuarommuiicss Ha 6a30BOM YPOBHE HAYYHUTCH

OmnepupoBaTh Ha 0a30BOM ypOBHE HOHATHIMH: KOHEUHOE MHOXKECTBO, JIEMEHT MHOKECTBA,
MOJIMHOXECTBO, ITepeceueHUue U 00bETMHEHNE MHOKECTB, YMCIOBbIE MHOXKECTBA HA KOOPMHATHON
MPSIMOM, OTPE30K, UHTEPBAI,

— OIlepHpOBaTh Ha 6a30BOM YpOBHE MOHATUSAMU: YTBEPXKACHUE, OTPUIIAHNE YTBEP)KICHHSI, UCTUHHBIE U
JIOXKHBIE YTBEpPXKICHUS, IPUUUHA, CIIEACTBUE, YACTHBIN CiTyyail 00IIero yrBepkIeHus, KOHTPIpUMED;



— HAXOJWTh MEepPEeCceUeHUE U 0ObETMHEHHE IBYX MHOKECTB, MPECTABICHHBIX TPAUICCKH HA YUCIOBOM
IIPSIMOM;

— CTPOUTH HA YMCIIOBOM MPSMOM MOAMHOXKECTBO YMCIOBOIO MHOKECTBA, 3aJaHHOE MTPOCTEUIIMMU
YCIIOBUSIMU;

— pacIo3HaBATh JIOKHBIC YTBEPIKICHUS, OITUOKU B PACCYXJICHUSAX, B TOM YHCIIE C HUCIIOJIb30BAaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos:

— HCIIOJIb30BATh YMCJIOBBIE MHOKECTBA HA KOOPIMHATHOM MPSIMOM JUIsl OTIMCAHMS PEaIbHBIX MPOIIECCOB
U SIBJICHUM;

— MPOBOJIUTH JIOTUUECKHUE PACCYKJICHUS B CUTYalIUSIX TOBCETHEBHON KU3HU

Oo0yuarouuiicst Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUHTHCS:

OnepupoBaTh MOHATUAMH: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA, TIOJIMHOKECTBO, [IEPECEUCHHE U
00beIMHEHNE MHOKECTB, YMCIIOBbIE MHOXKECTBA Ha KOOPIAMHATHOM NPSIMOM, OTPE30K, HHTEpBAll,
MIOJIyMHTEpBaJ, IPOMEKYTOK C BBIKOJIOTON TOUKOM, rpaduyeckoe NnpeacTaBIeHue MHOXKECTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

— OIIEPUPOBATH MOHATUIMU: YTBEPKACHUE, OTPULIAHUE YTBEPKACHUS, NCTUHHBIE U JIOXKHBIE
YTBEPKICHUSI, IPUUMHA, CJIEJICTBUE, YACTHBIN ClTydall OOIIero yTBepKIACHUSI, KOHTPIPUMED;

— MPOBEPATH NPUHAIIECHKHOCTH JIEMEHTAa MHOXKECTBY;

— HaXOJWTh NepeceueHue 1 00beJMHEHHE MHOXKECTB, B TOM YHCJIE NMPEACTAaBIECHHBIX rpadMuecku Ha
YUCJIOBOW MPSAMOM M HAa KOOPAMHATHOM INTIOCKOCTH;

— IPOBOJUTH JJOKA3aTENIbHbIE PACCYAKACHUS JUIsl 0O0CHOBAHUS HCTUHHOCTH YTBEPKACHUI.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— UCIOJIb30BaTh YHCJIOBBIE MHOXKECTBA HA KOOPIAUHATHON MIPSIMON ¥ HA KOOPAUHATHOM TUIOCKOCTH VTS
OTMCAHUS PEAJILHBIX MPOLIECCOB U SIBJICHU;

— IPOBOJMTH TOKA3aTEJBbHBIE PACCYKACHUS B CUTYyallUAX IIOBCEIHEBHOM KU3HH, IIPY PEILIECHUH 33134 U3
JIPYTUX NPEIMETOB

UMCJIA U BBIPAXKEHU A
I. O0yuyarommiicst Ha 6a30BOM YPOBHE HAYYUTCS

OHepI/IpOBaTI) Ha 0a30BOM YPOBHEC IMOHATHUAMU: LHEI0C YHUCIIO, JCTIMMOCTD YUCEII, OOBIKHOBEHHAs ,Z[p06]':>,
ACCATUYHAasA I[p06b, paluOHAJIBHOC YUCJIO, HpI/I6J'II/I)KéHH06 3HA4YCHHC YHMCJIa, 4aCThb, J0J, OTHOILIICHHC,
IIPOLCHT, IOBBIICHHUEC U IIOHWKCHUC HA 3aIaHHOC YU CJIO ITPOICHTOB, MaCIHTa6;

— OIICPHUPOBATH HA 0a30BOM YPOBHC MMOHATHUAMU: norapn(bM qucia, TPUroHOMETpUICCKasA OKPYKHOCTD,
rpagyCHas MEpa yrijia, BCJIMUUHaA yrjid, 3aIaHHOTO TOYKOM Ha TpHFOHOMCTpH‘ICCKOﬁ OKPY’KHOCTH,
CHUHYC, KOCMHYC, TAHI'CHC U KOTAHI'CHC YI'JIOB, UMCIOIIHUX ITPOU3BOJIbHYIO BCIINYHUHY,

— BBIIIOJIHATH apI/I(l)MeTI/I‘IeCKI/Ie JICUCTBUS C LIEIBIMU U pauinOHaJIbHBIMHU YU CJIaMU;

— BBIIIOJHATH HECJIOXKHBIC HpeO6p830BaHI/I${ YHCJIOBBIX BLIan(eHHﬁ, CoJACpKauX CTCIICHU YUCCII, o0
KOPHHU U3 YUCCII, 0o J'IOFapI/Iq)MBI YHUCCII,

— CpaBHUBATH PAallUOHAJIBHBIC YUCIIa MCIKAY 0060171;

— OLCHUBATH U CPABHUBATL C pAlMOHAJIIbHBIMU YHUCJIaMHU 3HAUCHUS TCJIBIX CTEIIeHEeH qHuCClI, KOpHeﬁ
HaTypaHLHOﬁ CTCIICHU U3 YUCCII, J'IOl"apI/I(I)MOB YHUCCJ B IPOCTHIX CIIyYasiX,

- I/I306pa)KaTB TOYKaMHM Ha YUCIIOBOM HpSIMOﬁ LCJIBIC U PAllMOHAJIBHBIC YUCJIA,

- I/I306pa)KaTB TOYKaMHM Ha YUCIIOBOM prlMOfI IEJIbIC CTCIICHU YUCCII, KOPHU HaTypaHBHOﬁ CTCIICHU U3
qHuCcClI, J'IOI“apI/I(I)MBI YHUCCJI B MPOCTHIX CIIydadx,

— BBIIIOJHATH HECJIOXKHBIC HpCO6p8.30BaHI/ISI OCJIbIX U ,Z[pO6HO -palluOHAJIbHBIX 6YKB6HHLIX BBIpa)I(CHHf/'I;
— BbIpaXXaThb B HpOCTCI\/'IIJ_II/IX CJIydadx U3 paBCHCTBA OJHY NEPCMCHHYIO UCPEC3 APYIUC;



— BBIYHCIISTH B MPOCTHIX CIYYasiX 3HAUCHUS YHCIIOBBIX U OYKBEHHBIX BBIPAKECHUH, OCYIIECTBIISIS
HE00X0IMMBIE TIOJICTAHOBKH M TPeoOpa3oBaHus;

— 1300pakaTh CXEeMaTHUECKH YTOJI, BEIMYMHA KOTOPOTO BBIpaXKEHA B rpaycax;

— OLIGHUBATh 3HAKU CHHYCA, KOCHHYCA, TAHI'€HCA, KOTAHT€HCa KOHKPETHBIX YTJIOB.

B nosceonesnoii scuznu u npu uzyuenuu opyeux yueoHvix npeomemos:

— BBITIOJTHSATH BBIYUCIICHUS TIPH PEIICHUH 33729 IPAKTHYECKOTO XapaKTepa;

— BBITIOJIHATH MPAKTHYECKHE PACUYETHI C CTIOIB30BAHUEM IPH HEOOXOAUMOCTH CIIPABOYHBIX
MaTEPHAJIOB ¥ BEIYMCIUTEIBHBIX YCTPOUCTB;

— COOTHOCHTD PEabHbIC BETMUUHBI, XapAaKTEPUCTHKH 0OBEKTOB OKPYKAIOIIETO MUPA C X
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

— UCTO0JIL30BaTh METO/IbI OKPYTJICHUS, IIPUOJIVIKEHHS ¥ IPUKUIKU TIPHU PEIICHUH MPAKTUICCKUX 33129
MMOBCEAHEBHOM KU3HU

Oolyuarouuiicst Ha 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHTHCSH:

CB0060IHO OTIEpUPOBATh MOHATUSMHE: LIEJIOE YUCIIO, AETUMOCTh YHCeN, OOBIKHOBEHHAS POOB,
JecATUYIHAs ApOo0k, palMOHATLHOE YHCIIO, MPUOIIKEHHOE 3HAUYE€HNE YUCITa, YacTh, JA0JIs, OTHOIICHUE,
MIPOIICHT, TIOBBINICHUE U MOHIDKEHHE Ha 3a/JaHHOE YUCIIO MPOIIEHTOB, MACIITa0;

— TPUBOJIUTH TIPUMEPHI YHCEI C 33IaHHBIMU CBOMCTBAMU JICTTUMOCTH;

— OTIEPHPOBATH TIOHATHIMH: JIOTAPU(PM YHCIIa, TPUTOHOMETPUIECKast OKPYKHOCTh, paJiaHHas 1
rpajJycHas Mepa yriia, BeIMYrHa YTia, 3aJaHHOTO TOYKOI Ha TPUTOHOMETPUIECKOH OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC W KOTAHT'€HC YTJIOB, UMEIOIINX MTPON3BOJIBHYIO BEJTHUNHY, YUCIIA € U T

— BBINIOJIHATH apu(MeTHIecKue NeHCTBHS, cCOUeTast yCTHbIE U MMCbMEHHbIE TPUEMBI, TPUMEHSS TIPH
HEOOXOJMMOCTH BBIYMCIUTENbHBIC YCTPOICTBA;

— HaXO/UTh 3HAYCHUS KOPHS HaTYpAIbHOW CTEIICHH, CTETICHH C PAallMOHAIBHBIM MOKa3aTelIeM,
norapudma, UCTIONB3Ys IPU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPONUCTBA;

— TOJIB30BATHCS OLIEHKOW M MMPUKUAKOM ITPH MPAKTUIECKUX PacyeTax;

— MPOBOJIUTH IO U3BECTHBIM (popMysiaM M IpaBuiIaM MpeoOpa3oBaHusi OyKBEHHBIX BBIPAKCHUI,
BKJIFOUAIOIUX CTEIICHU, KOPHH, JOTapu()MBI M TPUTOHOMETpUYECKUE (PyHKINH;

— HaXO/UTh 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISS HEOOXOIUMBIE MTOJCTAHOBKI
U IpeoOpa3oBaHUs;

— M300pakaTh CXEMAaTHYECKH YroJl, BEIMYMHA KOTOPOTO BRIPAXKEHA B Ipajiycax WU pajuaHax;

— MCIIOJIb30BaTh MIPY PEIICHNH 3a/1a9 TaOINYHbIC 3HAYCHUS! TPUTOHOMETPHUECKUX (DYHKIUH YIIIOB;
— BBINIOJIHATH MIEPEBO/] BEJMYMHBI yIJla U3 PaJliaHHON MEphI B TPAlyCHYIO U OOpaTHO.

B noeceonesnotl sxcuznu u npu uzyueHuu opyaux y4eOHvix npeomemos:

— BBINIOJIHATH JICUCTBHS C YUCIOBBIMHU JJAHHBIMU IIPU PEIICHHUH 33/1a4 IPAKTHYECKOTO XapaKTepa u
3a7a4 U3 Pa3IMYHBIX 00JIacTell 3HAHMIA, HCIIONB3YsI TPH HEOOXO0AMMOCTH CIIPAaBOYHBIC MaTEPUAIIBI 1
BBIYMCIIMTENbHBIE YCTPOICTBA;

— OLICHUBATh, CPAaBHUBATh U MCIOJIB30BaTh IIPU PELICHUH NMPAKTUYECKUX 33/1a4 YHCIOBBIC 3HAYCHUS
pEaTbHBIX BEJIMYHH, KOHKPETHBIC YHCIIOBBIC XapAKTEPUCTHKH OOBEKTOB OKPYKAIOIIEr0 MHpa

PABHEHUMA 1 HEPABEHCTBA
I. O0yuarommuiicss Ha 6a30BOM YPOBHE HAYYHUTCH

Pemate nuHeiHbIe ypaBHEHNS U HEPAaBEHCTBA, KBA/IpaTHbIE ypaBHEHUS; pelIaTh JorapupmMuyeckue
ypaBHeHus Buja log a (bx + ¢) = d u npocreiiie HepaBeHCTBa BUa log a x

— pemmaTh NoKa3aTebHble ypaBHeHus, Buaa a™*°= d (rae d MOKHO MPEeCTaBUTE B BHJIE CTETICHH C
OCHOBAHHEM a) U NMPOCTeHIINe HepaBEHCTBA BUA aX



— IPUBOIUTH HECKOJILKO TIPUMEPOB KOPHEH MPOCTEHIIIET0 TPUTOHOMETPUIECKOTO ypaBHEHUS BUIA: Sin
X =a, cos X = a, tg X = a, ctg X = a, r;1e a — TabJIUYHOE 3HAUCHHE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKON (PYHKITUH.

B noBceHEBHOM KU3HU U MIPU U3YYEHUH JIPYTUX NPEIMETOB:

— COCTaBJISATh U PEIIaTh YPABHEHUS U CUCTEMBI YPABHEHHUU MPU PEIICHUU HECIOKHBIX MPAKTUYECKUX
3a71a4

Oolyuarouuiicst Ha 6a30BOM YPOBHE IMOJIYYUT BO3MOKHOCTh HAYUHTHCS:

Pemate panmoHanbHbIe, IOKA3aTENIbHBIC U JIOTapU(PMUUECKUE YpaBHEHHS U HEPABEHCTBA, IIPOCTEHIIINE
HMPPALMOHAJIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHNUS, HEPABEHCTBA U UX CUCTEMBI;

— HCIIOJIb30BATh METO/Ibl PELICHUS YPAaBHEHH: IIPUBEICHNUE K BULy «IIPOU3BEICHUE PABHO HYIIO» WM
«4aCTHOE PaBHO HYJIIO», 3aMEHA [TEPEMEHHBIX;

— HCIIOJIb30BATh METOJ UHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB;

— UCIOJIb30BATh I'pauyecKuil METO JUIsl MPUOIMKEHHOTO PELIEHUS] YPaBHEHUI U HEPABEHCTB;

— n300paxaTbh Ha TPUTOHOMETPUUYECKON OKPYKHOCTH MHOKECTBO PEIICHUN MPOCTEHIINX
TPUTOHOMETPUYECKUX YpaBHEHHUI 1 HEPABEHCTB; BBIMIOJIHATH OTOOp KOpHEW ypaBHEHUN WM peleHH
HEPABEHCTB B COOTBETCTBUU C JIONIOJIHUTEIBHBIMU YCIOBUSAMH U OTPAHUYECHHSIMHU.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTUX YYEOHBIX MTPEIMETOB:

— COCTaBIIATh U PEIIATh YPABHEHUS, CUCTEMBI YPaBHEHHUI M HEPABEHCTBA MPY PEIICHUH 3a7a49 APYruX
Y4E€OHBIX MPEIMETOB;

— HCIIOJIb30BATh YPABHEHUS U HEPABEHCTBA JIJISl TIOCTPOEHHUS U UCCIIEA0BaHUS IPOCTEUIINX
MaTEeMaTUYECKUX MOJIEIEH PEalIbHbIX CUTYalluil WM IPUKIAJHBIX 3a1a4; YMETb HHTEPIIPETUPOBATh
IIOJIyYEHHBIN IIPU PELICHUH YPaBHEHUS, HEPABEHCTBA WM CUCTEMBI PE3YJIbTAT, OLICHUBATh €TI0
MPaBIOTIOI00ME B KOHTEKCTE 3a/IaHHON PEATbHOM CUTYAITUU WJIU MPUKIIATHON 3a/1auu

OYHKINN

I. O0y4yarommiicst Ha 6a30BOM YPOBHE HAYYUTCS

OnepupoBath Ha 6a30BOM YPOBHE MOHATUSMU: 3aBUCUMOCTb BEJIMYHH, (DYHKIIHS, apryMEHT U 3HAUE€HUE
(dbyHKIIMH, 00JTaCTh ONPEACIICHNS U MHOKECTBO 3HAUCHUHN (QYHKIIUH, TPaPUK 3aBUCUMOCTH, Tpaduk
GbyHKIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA, BO3pAacTaHUE Ha YHCIOBOM IIPOMEKYTKE,
yObIBaHUE HA YMCIOBOM MPOMEKYTKE, HAUOOJIbIIIee U HAUMEHbIIIee 3HaYeHIEe (PYHKIIUU Ha YHUCIOBOM
MIPOMEXKYTKE, Iepuoarudeckas pyHKIus, IEpPUO;

— OomepupoBaTh Ha 6a30BOM YpPOBHE MOHATUSAMU: TpsiMas U oOpaTHas MPOMOPLUOHATLHOCTD JTMHEHHAS,
KBaJIpaTHyHas, JorapudMuyeckas 1 nokasareiabHas GyHKIIMHU, TPUTOHOMETpUYECKue QyHKIINH;

— pacro3HaBaTh rpaduKy 3JI€MEHTAPHBIX PYHKIIUIA: PSMON U 0OpaTHOM MPOTOPIMOHATBHOCTH,
JTUHEIHON, KBaIpaTUYHOMH, JTOTapu(PMUIECKON U OKa3aTeNbHON (YHKIHM, TPUTOHOMETPUUECKUX

(b yHKIIHIA;

— COOTHOCHTb Tpa(UKH 3I€MEHTapHbIX (PYHKIMIA: IpSIMOil 1 00paTHON MPONOPLUOHATBHOCTH,
JMHEWHOM, KBaJJpaTUUHOH, JIorapu(pMUIECKOH U MOKa3aTeIbHON (PYHKINN, TPUTOHOMETPHUECKUX
¢byHkIuMi ¢ popMynamMu, KOTOPHIMU OHU 3a/1aHbI;

— HaXOJUTh 10 rpauKy NpUOIMKCHHO 3HaUeHHsI QYHKLUHU B 33J]aHHBIX TOUKaX;

— olpeneNnATh Mo rpaguKy CBOWCTBA PYHKIMH (HYJIH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HalOOJIbIINE M HAUMEHBIINE 3HAYEHUS U T.I1.);

— CTPOMTH 3CKU3 rpaduka GyHKIUH, YAOBIETBOPSIONIEH MPUBEICHHOMY HA00pY YCIOBHM (IPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HaUCHHE (DYHKIMHU B 33JaHHON TOUKE, TOUYKU SKCTPEMYMOB U T.11.).

B nosceonesnoui sorcuznu u npu uzyueHuu Opy2ux npeomemos:



— OTIpeneNATh Mo rpaduKaM CBOMCTBA peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HanOoIbIIne U
HAaMMEHbIINE 3HAYCHUS, TPOMEXKYTKH BO3pACTaHUsI U yOBIBAaHUS, IPOMEXKYTKHA 3HAKOMOCTOSTHCTBA U
T.IL.);

— MHTEPIIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYaLUH

Oo0yuarouuiicst Ha 6a30BOM YPOBHE IMOJIYYUT BO3MOKHOCTh HAYUHTHCS:

OmnepupoBaTh MOHATUSMH: 3aBUCUMOCTD BEJINYHH, QYHKIIHS, apryMEHT U 3HaYeHUE (PYHKINH, 0071acTh
OTIpE/IeJICHUs] © MHOYKECTBO 3HaUeHUH (PyHKINH, TpaduK 3aBUCUMOCTH, TpaduK QyHKINHU, HYTH
(GyHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, BO3pACTaHUE HA YHCIOBOM IPOMEXKYTKE, YObIBAaHHE HA
YHCJIOBOM IPOMEXKYTKE, HauOOJIbllIee 1 HAaUMEHbIIee 3HaUeHHE (PYHKIIMN Ha YUCIOBOM IPOMEKYTKE,
nepuoaudeckast pyHKUUs, IEPUO, YETHAs U HeueTHas: QyHKIUY;

— ONIepUPOBATH NOHIATUSIMHU: IIPsIMasi U 0OpaTHas MPONOPLMOHATBHOCTD, IMHEHHAs, KBaApaTU4HAs,
JorapugmMuyueckas U rnokasarenabHas QyHKIUU, TPUTOHOMETpUYECKHE PYHKIINN;

— ONPENENATh 3HaYeHNE (PYHKIMU 110 3HAUEHUIO apryMEeHTa MpHU pa3IMYHbIX crioco0ax 3a1aHus
byHKIINH;

— CTPOUTH rpapuKu U3y4EHHBIX (PYHKIIHIA;

— ONMCHIBATH MO IpadUKy U B MPOCTEUIINX CITydasX Mo GopmyIie MOBEJCHHE U CBOCTBA PYHKIIUH,
HaxOJIUTh 1O TpauKy PyHKIIMN HAaNOOJIbIITNE U HAMMEHBIITHE 3HAUYCHNS,

— CTPOUTH 3CKH3 Tpaduka QyHKINH, YAOBIECTBOPSIOLIEH IPUBEICHHOMY HA0OpY YCIOBHM (ITPOMEXYTKU
BO3pacTaHMs1/yObIBaHUSI, 3HAUEHUE (PYHKIMHU B 3aJaHHON TOUKE, TOUKU SKCTPEMYMOB, ACUMIITOTHI, HYJIU
GYHKIMM U T.11.);

— pemaTh ypaBHEHUS, MPOCTEHINNE CHCTEMbl YPaBHEHUH, UCTIOJIb3Ysl CBOMCTBA (DYHKITUH U UX
rpauKoB.

B nosceonesnoii scuznu u npu uzyuenuu opyeux yueorHvix npeomemos:

— OTIPENEINATh MO rpaduKaM U UCIOJIb30BATh IS PEIICHUs MPUKIIAHBIX 33/1a4 CBOMCTBA peallbHbBIX
MIPOLIECCOB M 3aBUCUMOCTEN (HanOoJbIINe U HAUMEHbIIINE 3HaYSHHUS], IPOMEXYTKH BO3pACTaHUS U
yObIBaHUS (QPYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, ACUMIITOTHI, IEPUOJ U T.I1.);

— UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKON CUTYaIUH;

— ONpENeNATh Mo rpadukaM MpocTennIne XapakTepUCTUKU NEPUOANYECKUX MTPOIIECCOB B OUOJIOTHH,
SKOHOMHMKE, MY3bIKE, PAAHOCBSI3U U JIp. (aMIUIUTY/a, IEPUOJ U T.I1.)

CTATUCTUKA U TEOPUA BEPOAATHOCTEM, TOTUKA 1 KOMBUHATOPUKA
I. O0yuarommuiicss Ha 6a30BOM YPOBHE HAYYHUTCH

OnepupoBaTb Ha 0a30BOM YpOBHE OCHOBHBIMH ONUCATENbHBIMU XapaKTEPUCTHKAMH YMCIOBOTO Habopa:
cpeaHee apupmeTHyecKoe, MeIuaHa, HauboJblllee U HauMEHbIIIee 3HaUeHUS;

— OIlepHpOBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: YAaCTOTA U BEPOATHOCTH COOBITHS, CITy4aliHbINH BBIOOD,
OIIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

— BBIYHUCIIATh BEPOSATHOCTH COOBITHI Ha OCHOBE I0JICUETa YUCIIA HCXO/IOB.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

— OLIEHUBATh U CPAaBHUBATh B MIPOCTHIX CIydasX BEPOATHOCTH COOBITUI B peabHON KU3HU;

— YUTaTh, CONOCTABIIATh, CPABHUBATH, HHTEPIIPETUPOBATH B IIPOCTBIX CIIY4asiX pealbHbIC TaHHBIE,
IIpeJCTaBJICHHbIE B BUJIE TaOIUL], JUarpamMm, rpaukoB

OOyyaromuiicss Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYHThCH:
NMmeTp npencTaBieHue O TUCKPETHBIX U HENIPEPBIBHBIX CIIYyYalHbIX BEIUYMHAX U PACIPEIEIICHUSAX, O

HC3aBUCUMOCTH CHy‘I&ﬁHHX BCINYHH,
— UMCTb MMPEACTABJIICHUEC O MATCMATUYCCKOM OKUJaHUU U OUCTICPCUN CHy‘I&ﬁHHX BCINYHMH,



— UMETb MPEJCTaBICHUE O HOPMAIBHOM PACTIPEICIICHUH U IIPUMEPaX HOPMaJIbHO pacipeaeseHHbIX
CIIy4alHbIX BEJIUYUH;

— MOHUMATH CyTh 3aKOHA OOJIBIIMX YHCET H BEIDOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTEH; IMETh
MIPEJICTaBJICHUE 00 YCIOBHOUM BEPOSITHOCTH | O TOJIHON BEPOSTHOCTH, IIPUMEHSThH UX B PEIICHUU 33/1a4;
— UMETh MPEJICTABICHUE O BaXKHBIX YaCTHBIX BUAAX PACTIpPEICHUN U TPUMEHSTh UX B PEILICHUH 3a/1aY;
— AMETH NPEJCTABICHUE O KOPPEISIUU CIIyYalHbIX BEIUYHH, O JMHEHHOW PErPECCUH.

B noBceHeBHOM XU3HU U TIPU U3YYEHUU APYTHUX MPEAMETOB:

— BBIYUCIIATH WIHM OLIEHUBATh BEPOSATHOCTU COOBITUH B PEAIbHOU KU3HH;

— BBIOMPATH MMOIXO/ISAIINE METOIBI IPEIICTABICHHUS U 00pabOTKHU TaHHBIX;

— YMETh peIlaTh HECJIOKHBIE 33/1a4i Ha PUMEHEHHUE 3aKOHA OOJIBIIIMX YHUCET B COI[UOJIOTHH,
CTpPaxOBaHUHU, 3/IPABOOXPAHEHUH, 00ECTIEUeHUN O€30MTaCHOCTH HACEJICHHS B UPE3BhIUAMHBIX CUTYAITUSIX

TEKCTOBBIE 3ATAYU
I. O6yuarommuiicss Ha 6a30BOM YPOBHE HAYYHUTCS

PemaTh HECIIOKHBIC TEKCTOBBIC 33JIa4H Pa3HBIX THIIOB;

— aHAJIM3UPOBATH YCIIOBHE 33JIa4H, ITPH HEOOXOIMMOCTH CTPOUTH JIJIS €€ PEIICHUS MAaTeMaTHIECKYIO
MO/IeITb;

— IMMOHMMATh U UCTIOJIB30BATh JIJIS PEIICHUS 3a/1a9l HHPOPMAITUIO, MPEACTABICHHYIO B BHJIC TEKCTOBON
Y CUMBOJIBHOH 3aITUCH, CXeM, TaOJIHI], TuarpamMm, rpagikoB, pUCYHKOB;

— JICMCTBOBATH IO AJITOPUTMY, COJACPIKAMIEMYCS B YCIIOBUH 3a/1a4H;

— UCIIOJIb30BAaTh JIOTHYECKUE PACCYKICHUS MTPH PEIICHUH 331a4H;

— paboTaTh ¢ U30BITOYHBIMHU YCIOBUSMH, BBIOMpAs U3 BCe MH(POPMAIINH, TaHHBIC, HEOOXOUMBIC JIJIs
peleHs 3a/1a9H;

— OCYIIECTBIISITh HECIIOKHBIHN MepedOp BOZMOKHBIX PEIICHH, BRIOUpPAst N3 HUX ONTHMAaJIbHOE IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBUH;

— aHAJM3UPOBATh U MHTEPIPETHPOBATH IOJYYCHHBIE PEIICHUSI B KOHTEKCTE YCIOBHS 3a7auM, BEIOUPATh
peleHusl, He MPOTUBOPEYAIINe KOHTEKCTY;

— pemiarth 3aJa4i Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE3/I0K | T.I1.;

— peliath HECIOXKHbBIE 3a/1a41, CBSI3aHHBIE C JOJIEBBIM YU4aCTHEM BO BIIaJIcHUH (PUPMOH, TIPEANPHUITHEM,
HEJIBIYKUMOCTbIO;

— pemiartk 3aJa4d Ha IPOCThIC MPOIICHTHI (CHCTEMBI CKHIOK, KOMUCCHH) M HA BBIYHCIICHUE CIIOMKHBIX
MIPOIICHTOB B Pa3IMYHBIX CXEMaX BKJIAJIOB, KPEIUTOB H UTIOTEK;

— peliath NPakTUYECKUE 3aa4u, TPEOYIOIINE UCIIOIb30BaHUs OTPUIIATEIBHBIX YHCEII: HA OTIPEICIICHUE
TEeMIIepaTyphl, Ha ONPeeIICHHUE MOJIOKEHHUS HAa BPEMEHHOM OCH (JI0 HaIlIel 3pbI U MOCIIE), HA JIBUKCHUE
JICHEeXKHBIX CPEICTB (MPUX0J/pacxo/), Ha OnpeAeNeHUe IITyOUHbI/BBICOTHI U T.11.;

— UCIIOJIb30BAaTh MOHATHE MacIITada [l HAX0XKICHUs PACCTOSIHUH U JUTMH Ha KapTaxX, TiaHax
MECTHOCTH, TJIaHAX MTOMEIIECHH, BBIKPOWKAX, IPH Pad0TE HA KOMIIBIOTEPE U T.II.

B nosceonesnoti srcusnu u npu uzyueHuu Opyeux npeomemos:

— pelaTh HECIOKHBIE MPAKTUYECKHE 3a/1a4H, BOSHUKAIOIINE B CUTYaIUAX IOBCETHEBHOM KU3HU

OOyyaromuiicss Ha 6a30BOM YPOBHE NOJYYHUT BO3MOKHOCTh HAYYHTBCH:

Pemate 3aaun pa3HbIX TUIIOB, B TOM YHCIIE 33/1a41 MOBBIIIEHHON TPYJHOCTH;

— BBIOMpATh ONTUMAJIBHBIN METOJ] pellIeHus 3a/1au, pacCMaTpHUBas pa3InYHbIE METOIbI;

— CTPOUTBH MOJEJIb PELICHNUS 33Ja4l, IPOBOJAUTD JOKA3aTENIbHbIE PACCYXKICHUS;

— pemiatk 3ajaud, TpeOyromue nepedopa BapuaHToB, MPOBEPKH YCIOBUM, BHIOOpA ONITUMAIEHOTO
pe3ynbTrara;

— aHAJM3UPOBATh U UHTEPIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIOBUS 337a4H, BEIOUPATH pelIeHus,
HE IIPOTUBOpEYAINE KOHTEKCTY;



— IIEpEBOIUTH MPH PEIICHUU 33aa4l HH(DOPMAIIHIO U3 0JTHOW (JOPMBI B APYT'YIO, UCTIOJB3Ys IPU
HEOO0XOAUMOCTHU CXEMBbI, TAOIUIBL, TpauKu, TUarpaMMel;

B noBcenHEeBHOM )XU3HU U IIPU U3YYECHUU APYTUX NPEAMETOB:

— pelarb IPAKTUYECKUE 3a1a4 U 3a1a4M U3 APYTUX IIPEIMETOB

Conep:kanmne y4eOHOI 0 nmpeamera
Conep:xxanne kypca matematuku B 10-11 kiaccax

AJITEBPA

1. Kopun u crenenn. Kopenp crenenu n>1 u ero cpoiictBa. CTeneHb ¢ pallMOHANBHBIM TIOKa3aTelleM M €€ CBOWCTBA.
ITonsiTHe o creneHu ¢ AeUCTBUTENBHBIM MOKa3aTeseM. CBOMCTBA CTENEHH C IEHCTBUTENLHBIM MTOKA3aTEIEM.

2. Jlorapu¢m. Jlorapudm uncna. OCHOBHOE JIOrapuUPpMHUECKOE TOKACCTBO. JlorapudM mpou3BeCHUs, YaCTHOTO, CTCIICHHY;
repexoJl K HOBOMY OCHOBaHHIO. J|eCATHYHBINH U HATYpaJIbHBIH JIOrapu(Mbl, YHUCIIO €.

3. IIpeodpa3zoBanusi mWpoCTeHIINX BBIPAKEHMId, BKIIOYAIOMINX apH(METHYECKHE OIepalud, a TaKXKe OIepalHio
BO3BEJICHUS B CTETICHb M OTIEPALMIO JIOTapUPMUPOBAHUSL.

4. OcHoBbI TpUroHoMeTpuu. CHHYC, KOCUHYC, TaHT€HC, KOTAaHI'€HC MPOM3BOIBHOrO yria. Paananuas mepa yrina. Cunyc,
KOCHHYC, TaHI€HC M KOoTaHTreHC 4ucia. OCHOBHbIE TpUrOHOMETpuueckue ToxkaectBa. Popmynsl npuseaenus. Cunyec,
KOCHHYC M TAQHT'€HC CYMMBI M Pa3HOCTH JABYX yriIoB. CHHYC M KOCHHYC ABOHHOro yria. ®opMyssl MOJOBUHHOIO yTia.
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPHYECKMX (YHKIMI B MNpPOM3BEACHHE W NPOW3BEACHHS B CyMMY. BblpaxkeHne
TPUTOHOMETPUYECKMX  (DYHKIMH  4Yepe3 TaHI'eHC IIOJIOBUHHOTO  aprymMeHTa. [IpeoOpa3oBaHMsi — IpoCTEHIIHMX
TPUTOHOMETPUYIECKUX BBIPAYKEHUH.

5. Ilpocreiilime TpUroHOMeTpUYecKHe YpaBHeHWsi. PemeHus TpuroHomerpuueckux ypaBHeHuil. Ilpocreiimue
TPUTOHOMETPUYECKHE HEpaBEHCTBA. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHUCTIa.

OYHKLIUU
6. ®ynxknuu. Ob6nacte ompezeneHus W MHOXecTBO 3HadeHuid. ['paduk ¢ynkumu. Iloctpoenue rpadukoB (QyHKIM,
3aJJaHHBIX Pa3IMYHBIMU crocobamu. CBoicTBa (YHKLMH: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTb, HEPUOJUYHOCTS,
OrpaHMYeHHOCTb. [IpoMexyTkH Bo3pacTaHus W YObIBaHUWS, HauOoibllee M HaWMEHbLIEE 3HAYCHHs, TOYKH SKCTpEeMyMa
(JIoKanmbHOTO MakcUMyMmMa M MHUHUMYMa). ['paduueckas umHTepmperanus. Ilpumeps! (QyHKIMOHATIBHBIX 3aBUCUMOCTEH B
peaNbHBIX MPOLECCaX U SABICHUSX.

OoparHas ¢pynkuus. O6aacTh onpeaesaeHus u 001acTh 3HaUeHui o0paTHoit GyHkiun. ['paduk oOpaTHOH GyHKIMH.

Crenennas QyHKIHMS ¢ HATYpaJbHBIM [IOKa3aTelieM, ee CBOMCTBA U IpaduK.

BeprukanbHble ¥ FOPU30HTANIBHBIE aCUMITOTHI IpadukoB. ['paduku APpOOHO-THMHEHHBIX ()YHKIHIA.

Tpuronomerpuyeckne GpyHKIUH, UX CBOWCTBA U rpadMKK; IEPHOIUIHOCTh, OCHOBHOM TIEPHO/I.

[NokazartenbHast QyHKIUS (IKCIIOHEHTA), €€ CBOMCTBA U Tpaduk.

Jlorapudmuyeckas GpyHKIUs, ee CBOWCTBA U rpadUK.

[MpeoGpa3oBanust rpaduKoB: MapauleNbHBIA MEPEHOC, CHMMETPHS OTHOCHTEIBHO OCeld KOOPAMHAT M CHMMETPHS
OTHOCHUTENBHO Hadalla KOOPIUHAT, CHMMETPHUS OTHOCUTENILHO MPSMOH
y = X, PaCTSDKEHHE U C)KaTHe BIOJIb OCeil KOOpAUHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
7. TIlousiTme o Tpeaede mociaeqoBaTedbHocTH. CymiecTBOBaHWE TIpenelia  MOHOTOHHOH — OrpaHHMYeHHOH
TIOCJIEI0BATENFHOCTH. J[TMHA OKPYKHOCTH U IUIOIIAAb KPYyra Kak Mpeielisl MmociaeoBaTenbHocTe. beckoHeuHo yOpIBatomas
reOMEeTpHUECKask IPOrPECCHSI U €€ CyMMa.

[NonsiTHE O HEMPEPHIBHOCTH (YHKIHH.
8. IpousBonnasn. [loHsaTre 0 MPOU3BOMHON (QYHKIMH, PU3MUICCKUI U TEOMETPHUYECKHUI CMBICI MPOU3BOAHON. YpaBHEHHE
KacaTeJbHOH K rpaduky QyHkmuu. [Ipon3BoIHbIE CYMMBL, Pa3HOCTH, NPOWU3BENECHUS, YaCTHOrO. [IpoH3BOHEIE OCHOBHBIX
aneMeHTapHBIX QyHKIHH. [IpuMeHeHne Mpon3BOIHON K MCCIeOBaHUIO (PYHKIMA U mocTpoeHnto TpadukoB. [IponsBoanbIe
oOpaTHON (YHKIINH ¥ KOMIIO3UITUH JAHHOW (DYHKIIMU C TMHEHHOM.
9. Nuterpai. [lorsarue o0 onpemerceHHOM HMHTErpalie Kak IDIOMAIN KPUBOIMHEHHON Tparenmu. [leppooOpasnas. dopmyia
Herorona-Jleitbanma.
10. IIpumeHeHue Mpou3BOAHOW M MHTerpana. [IpuMepsl HCIONB30BAHUS TPOM3BOJHON TSI HAXOXKICHUS HAWITYUIIETO
pemieHusl B NPUKIAJHBIX, B TOM YHCIE CONMAIbHO-SKOHOMHYECKHX, 3ajadax. HaxoxIeHne CKOpOocTH sl mpoliecca,
3amanHoro (opmyroi mwim rpadukom. Ilpumepsr mpuMeHeHns nHTErpana B Gu3UKe U reomeTpun. Bropas npousBoaHas u ee
(u3n9IecKnii CMBICIT.

YPABHEHUN A 1 HEPABEHCTBA
11. YpaBHeHusi 1 HepaBeHCTBA. PemieHne parioHaNbHBIX, TIOKa3aTeNbHBIX, JOrapupMUIECKUX YpaBHEHUH M HEPABEHCTB.
Pemenne nppannoHanbHBIX ypaBHEHHUH.

OCHOBHBIE TIDHEMBI DEIICHHS CHUCTEM YpPAaBHEHWI: IOACTAHOBKA, anreOpandeckoe CIIO0XKEHHE, BBEACHHE HOBBIX
TepeMEHHbIX. PaBHOCHIBHOCTh ypaBHEHHWH, HEPAaBEHCTB, CHCTEM. PelleHHe MpOCTEHINNX CHCTEM YpaBHEHHH C JBYMs



HEU3BECTHBIMHU. PellleHne cucreM HEpaBeHCTB C OHON MEPEMEHHOM.

Hcnonp3oBanne cBOWCTB M TpadukoB (QYHKIMI TpH pEIICHWH ypaBHEHWH W HepaBeHCTB. MeToJ HHTEpBaJIOB.
N300pakeHne Ha KOOPAWHATHOM IUIOCKOCTH MHOMKECTBA PEIICHUI ypaBHEHWH M HEPaBEHCTB C JABYMS HEPEMEHHBIMU M WX
CHCTEM.

[IpumMeHeHne MaTeMaTHYeCKUX METOAOB JUIS PELICHUs COJep)KaTelbHBIX 3ahad W3 Pa3lMYHbIX 00jlacTe HayKd
MpakTUKU. HTEpIpeTanus pe3ynabTraTa, yueT peaJbHbIX OrPaHUUYECHHH.

SJIEMEHTbI KOMBUHATOPUKU, CTATUCTUKU X TEOPUM BEPOSITHOCTEN
12. DaemMeHTHI KOMOMHATOPHKHM, CTATHCTHKH M TeOPHMU BeposTHOCTH. TabnmuHoe M Tpaduueckoe NpecTaBiIEeHHE
JaHHBIX. YHCIIOBBIE XapaKTEPUCTUKHU PATOB JAHHBIX.

[MoouepenHplii ¥ OZHOBPEMEHHBIH BBHIOOP HECKOJNBKMX 3JIEMEHTOB W3 KOHEYHOTO MHOXKecTBa. DopMynbl uucia
MIepEeCTaHOBOK, COYETaHWH, pasMmenieHnd. Pemenme komOuHaTopHbBIX 3anad. Popmyna OunHoma HeiotoHa. CBoiicTBa
OrHOMMANBbHBIX K03 dunmentoB. Tpeyroapauk [lackans.

DJieMeHTapHbIE W CIIOXKHBIE COOBITHS. PaccMOTpeHme ciy4yaeB M BEpPOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHIH,
BEPOSTHOCTD IPOTHBOIIOIOKHOTO COOBITHS. [IOHsATHE O HE3aBUCUMOCTH COOBITHIH. BeposSTHOCTh M cTaTHCTHYECKash 4yacToTa
HaCTYIUIEHHs COOBbITH. Pelenne mpakTHYeCcKuX 3a/iad ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METO/OB.

I'EOMETPUA
13. TIpsiMble M TJI0CKOCTH B TpocTpaHcTBe. OCHOBHBIE TIOHSTHS CTEpeOMETpUM (TOYKa, MpsMas, IUIOCKOCTS,
MIPOCTPAHCTBO).

[Tepecexaromuecs, mNapayielibHble M CKPELIUBAIOMIMECS MpsIMble. YTON MEXKIy MNpsMBIMH B IIPOCTPAHCTBE.
IlepnieHquKyIApHOCTE HpsiMBIX.IlapamuienbHOCTh UM NMEPHEHIUMKYISPHOCT NPSIMOM M IUIOCKOCTH, IPU3HAKUM U CBOMCTBA.
Teopema o Tpex neprneHaukyispax. [lepneHauKkynsp 1 HaKJIOHHAs. YTOJI MEXy IPSIMON U TUIOCKOCTBIO.

[TapannensHOCTh IUIOCKOCTEH, NEPHEeHAMKYISIPHOCTh IUIOCKOCTEH, NpPU3HAKU U CBOWCTBA. /[8yepanmbilli yeor,
JIUHEUHbLLL Y2071 08YZPAHHO20 Y.

PaccTosiHusl OT TOYKHM 10 IUIOCKOCTH. PaccrosHue OoT mpsiMOM 1O IUIOCKOCTH. PaccTosHue Mexny NnapaliesIbHbIMU
INIOCKOCTAMU. Paccmosue mexncoy cKpeuusaroujumMucst NPImMolmu.

[NapannenbHoe mpoekTHpoOBaHWE. [l1owjadb  OpMOZOHANLHOU — NPOeKyuu  MHO20Y20nbHUKA.  VI300paxeHue
MIPOCTPAHCTBEHHBIX (UTYD.

14. Mmuororpanauku. Bepmmnel, pebpa, rpaHu MHOTOrpaHHUKA. Pasgepmra. Muoeozpannsie yenvi. Bwinykivie
MHozoepanHuku. Teopema Dilnepa.

IMpu3ma, ee ocHOBaHMs, OOKOBBIE pedpa, BHICOTA, OOKOBAsk MOBEPXHOCTh. IIpsiMast u naxknounas npusma. IlpaBunbHas
npusma. [apamenenunen. Kyo6.

IMupamuna, ee ocHoBaHHe, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTb. TpeyronbHas nupamuna. [IpaBunbHas
nupamuia. Yceuennas nupamuoa.

CumMmerpun B KyOe, B HapaUleleluIene, 6 npusme u nupamude. Ilowamue o cummempuu 8 HNpoCMpaHcmee
(yenmpanvuas, ocesas, 3epkanvras). Ipumepvi cummempuii 8 OKpyscaroujem mupe.

Ceuenns Ky0a, IpU3MBbI, THPAMHABL.

[NpencraBnenue o MpaBUIbHBIX MHOTOTPaHHHUKAX (TETpa’ap, KyO, OKTadIp, NOASKAdAP U HKOCAIP).

15. Tesa u noBepxHocTu Bpamenus. {unmuuap u konyc. Yceuennwiii konyc. OcHOBaHHE, BbICOTa, OOKOBasi OBEPXHOCTH,
o0Opa3syromiasi, pasBepTia. Ocesbie ceueHus U cevenus napaiiesbHbie OCHOBAHUIO.

ap u chepa, UX ceueHus, kacameabHas NIOCKOCHb K chepe.
16.06beMbI TeJ1 U IVIOLIAAN UX MOBEPXHOCTE. [lonamue 06 ob6veme mena. OmuowerHue 06vemM08 NOOOOHbIX meil.

@opmynbel 00beMa Kyba, IPSIMOYTOIBHOIO Mapaielenuneaa, Ipu3Msbl, TinHapa. PopMynsl 00beMa MHUPaMUABl U
KoHyca. PopMyIIBI IIJIOMAAN TOBEPXHOCTEHN HUINHIPA U KoHyca. PopMynbl 00beMa Iapa U IIomanu chepsl.

17. KoopanHaTbl U BeKTOpbI. J[eKapTOBBI KOOPAMHATHI B IpocTpaHcTBe. DopMyna pacCTOSHHUSA MEXKIY OBYMS TOYKAMU.
VYpaBrerus cdepsl u nrockocmu. Popmyaa paccmosHus om mouku 00 niOCKOCHU.

Bektoper. Monyns BekTopa. PaBeHcTBO BekTOpoB. Cllo)KeHHE BEKTOPOB M YMHOXKEHHE BEKTOpa Ha HYHCIO. YTOIN
Mexay Bekropamu. Koopawnatel BekTtopa. CKamsgpHOE INpoOM3BEAEHHE BEKTOpoB. KoiummHeapHbIe BEKTOpBL PasnmoxeHue
BEKTOpa II0 JBYM HEKOIJIMHEApHbIM BekTopaM. KommiaHapHble BEKTOpB. Pa3iokeHne MO TpeM HEKOMIUTAHApHBIM
BEKTOpPaM.

11 knace
Kou-Bo
yac Ha Copepsxanue yqyeOHOro npeamera
Ne Ha3zBanmue pa3agena/0ooka acp y pen
H3y4d.
pa3n.
1. TosTopere kypea 10 kacca 4 Ob6nacTp ompeneneHuss U MHOXXECTBO SHAYCHUH. I'paduk
¢y, Iloctpoenune rpadukoB  (QyHKIMHA, 3aZaHHBIX




pa3IuYHBIMU criocodamu. CsaoiicTBa byHKUIMI:
MOHOTOHHOCTb, YETHOCTb W HEYETHOCTh, NEPHOJUYHOCTD,
OrpaHW4YeHHOCTh. [IpOMEXYTKH BO3pacTaHUs W yOBIBaHWMS,
HauOoIbIllee ¥ HaMMEHbIee 3HAYCHUS, TOUYKH HKCTpEMyMa
(JrokanpHOrO MakcuMymMa W MHHUMYMa). ['paduueckas
MHTEPIpeTaISL. [Tpumepst (hyHKIMOHATBHBIX
3aBHCHMOCTEH B pEajIbHBIX MPOIIECCax U SIBJICHUSX.
Tpuronomerpudeckue (QyHKIMH, X CBOMCTBA U TpadHKH;
MEePHONYHOCTh, OCHOBHOHW TIEPHOI.

Crenenn 1 kopHH. CTeneHHbIe QYHKINH

17

Kopenr crtemenu n>1 u ero caolictBa. CreneHp ¢
palMoHalbHBIM TOKa3aTeneM W ee cBoiicTBa. [loHsiTue o
CTEMIEHH C JeHCTBUTEIbHBIM TOKa3aTeneM. CBoiicTBa
CTEMEHH C JEHCTBUTEIbHBIM ITOKA3aTEIEM.

MeTton KOOpAMHAT B MPOCTPAHCTBE.

18

JexapToBl KOOpAMHATBl B mpocTpaHcTBe. Dopmyna
paccTosiHUSL MEXKIy JABYMS TOUYKaMHU. YpaBHeHHs cepbl u
nrockocmuy.  Popmyna  paccmosmus  om  MOYKU 00
naocKocmu.

Bektopel. Mopyne BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxxeHre BEKTOPOB U YMHOKEHUE BEKTOpA Ha YUCIIO. YTOI
Mexay Bekropamu. Koopaumnatel BekTopa. CkamsgpHoe
npousBeneHne  BeKTOpoB.  KomnuHeapHble  BEKTODBIL.
Pa3noxxeHue BEeKTOpa MO IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Kommnanapusle  BekTopbl.  PaznmoxkeHune 1o Tpem
HCKOMIUIaHApHBIM BEKTOpaM.

IMokazatenbHasl, JorapupMuyecKas
GbyHKIIMN

32

OOnactp onpeneNieHUss U MHOXECTBO 3HaueHuid. ['paduk
¢yukuu.  Tloctpoenue rpadukoB ¢yHkiumid. CaolicTBa
(YHKIMI: MOHOTOHHOCTH, UYETHOCTb W HEYETHOCTH,
HEePUOINYHOCTb, OrPaHMYEHHOCTb. [pomexyTku
BO3pacTaHusi M YObIBaHMs, HAWOOJNblIee W HaUMEHBIIIEE
3HAUCHUsI, TOUYKH JKCTpeMyMa (JIOKaJbHOrO MaKCHUMyMa U
MuHEMYMa). ['padudeckas uHTEpHpeTalys.

[Moka3atenbHas QyHKIMs (PKCIIOHEHTa), €€ CBOMCTBA
u rpaduk.

Jlorapudmudeckas: pyHKIIUsI, ee CBOMCTBA U rpaduK.

Hununanap, koHyc, mwap.

12

Tena u noBepxHocTH BpaweHus. L{lunuHap u KoHyc.
Yceuennuwiii kornyc. OcHOBaHHKE, BRICOTA, OOKOBAS
MIOBEPXHOCTH, 0Opa3yromias, pa3BepTka. Ocesgvie ceyenus u
ceyenus napaiieibtble OCHOGAHUIO.

Llap u cdepa, UX CeUSHUs, KacameabHas NIOCKOCb K

chepe.

Hurerpan

[lousiTne 00 oOmpeneneHHOM WHTErpaje Kak IUIOMaan
KpuBONMHEHHON Tpanemuu. llepBooOpasnas. @opmyma
Herorona-Jleonnma.

OneMeHTsl KOMOMHATOPHKH, CTATHCTHKU H
TEOpUU BEPOSTHOCTEN.

10

TabmmuHoe w© TpaduuecKkoe TMPEACTaBICHHE HTaHHBIX.
YucnoBble XapaKTEPUCTHKH PAIOB TaHHBIX.

[ToodepenHbIit 1 OMHOBPEMEHHBIA BHIOOP HECKOIBKUAX
3JIEMEHTOB M3 KOHEYHOro MHO)KecTBa. Dopmynsl dmcna
MEPECTAHOBOK,  COYETaHWM,  pa3MmelieHud.  Pemienue
KoMOmMHaTOpHBIX 3amad. Dopmyna Oumnoma HreroToHa.
CaoiicTBa OMHOMHANBHBIX KOX(PPHUIUEHTOB. TpeyrompbHUK
ITackans.

DOneMeHTapHBIe W CIIOKHBIE cOOBITHS. PaccmoTpenne
CIy4aeB M BEPOSTHOCTH CyMMBI HECOBMECTHBIX COOBITHH,
BEPOATHOCTH TPOTHBOIMONOXKHOrO coObITHs. IloHsATHE O
HE3aBHCHMOCTH COOBITHH. BeposiTHOCTh M craTHcTHYECKas
YacTOTa HACTYIUICHHS COOBITHSA. PelneHne NpakTHIeCKUX
3aJa4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB

OOBeMEI Te.

17

Tonsmue 06 obveme mena. Omuowernue 06vemos nodoOHbLIX
men. DopMynel o0bemMa KyOa, MIPSIMOYT OJIEHOT O




napajurejienumnena, npu3Mbl, HUJIMHAPA. (DopMyJ'H)I o0BeMa
niapaMuJibl 1 KOHYCA. (DopMyJ'IBI mIomaign HOBerHOCTeﬁ
OUJIMHApa U KOHYCA. (DOpMyJ'H)I o0BeMa mapa 1 1jioumain

cdephl.

9 Pemenne panyoHanbHbIX, MOKAa3aTEIbHBIX,
norapu(MIYecKuX ypaBHEHUH 1 HepaBeHCTB. PereHne
UppalMOHaTIbHBIX YPaBHEHUI.

OCHOBHBIE IPHEMBI PEILIEHHSI CUCTEM ypaBHEHUM:
HOJICTaHOBKa, ajredpandyeckoe CI0KEHUE, BBEJCHUE HOBBIX
MEepEeMEHHBIX. PABHOCUIIBHOCTh ypaBHEHUH, HEPABEHCTB,
cucreM. PeleHne npocTedmx cUCTEM ypaBHEHUH C IByMs
HEU3BECTHBIMHU. PellieHne cucTeM HepaBeHCTB ¢ OJJHOM

VYpaBHeHus u HepaBeHCTBa. CuHCTEMBI 24 MEePEMEHHOI.
YpaBHEHUH U HEPABEHCTB Hcronb3oBaHKue CBOWCTB U TpaduKoB (DYHKIMH MpH
pelIeHrH ypaBHEeHNH U HEPaBEHCTB. MeTo/| HHTEPBAaJIOB.
N300pakeHre Ha KOOPIMHATHOM TITOCKOCTH MHOXKECTBa
pelieHnii ypaBHEeHUH 1 HEPaBEHCTB C ABYMsI [TepEeMEHHBIMHU
U HX CHCTEM.
[TpumeHeHne MaTeMaTHYECKUX METOIOB JUIsl PEIICHNUS
COZIepIKaTeNbHbBIX 3a]a4 U3 Pa3IMYHBIX 00JacTeil HayKu U
npakTuku. MHTepnperanus pesynbTaTa, yueT peaibHbIX
OrpaHUYEHUN
10 | Hoeropenwue kypca 10 u 11 knaccos. 27
HUTOIO 170
KaJICHl]apHO- TEMATHYCCKOC INIAHUPOBAHHUC
Nen/ | Ilnan. Tema ypoka OcHoBHbIE BUIbI 1eSITEIHHOCTH 00y4YaIOIMXCS OcHoBHBbIE
n aaTa HanpaBJieH
YpoOKa us
BOCIIUTAT.
padoThI

1 Tpuronomerpudeckue GpyHKIMH, TPUTOHOMETpHUUECKHE (PYHKIMU YUCIOBOIO apryMeEHTa, I'paxknancko
UX CBOWCTBA U IpauKu TPUTOHOMETPUUECKHE COOTHOLICHHUS OHOTO apryMeHTa, | €

LYY= sin X Yy =COS X | BOCIIUTaHHUE,
TPUTOHOMETPHYECKHE (YHKIIHH: , maTpHOTHYE
, y =19x , y =Ctgx , Tpa K U CBOICTBA (QYHKIHIA. CKOE
Hay4aTbcsi CBOOOIHO YUTATh IPpadKH, OTPaXKaTh BOCITTaHHE,
CBOICTBa (DYHKIIMHU Ha rpaduke. JTyXOBHO-

2 IIpeoGpa3zoBanue TPUTOHOMETPHYECKHE (POPMYIIBI OHOTO, IBYX U HPaBCTBEHH
TPUTOHOMETPUIECKUX BHIPDOXKEHUH | MOJOBHHHOIO apryMeHTa, ()OpMyJIbl IpUBEIESHHS, oe
TpuroHomeTprueckie ypaBHeHUss | (opMysIbl iepeBoa Npon3BeaeHNs QyHKIMI B CyMMy H | BOCIIMTaHUE,

HA000pOT, METOA PA3IOKEHUSI HA MHOXKHTEIH, TPYZOBOE
OZTHOPOJHBIE TPUTOHOMETPHYECKNE YPaBHEHH IIEPBOI U | BOCIIUTAHHE,
BTOPOI1 CTETICHH, aJITOPUTM PELICHHs YPaBHEHUS LEHHOCTH
3-4 [powsBomHas, ee IpUMEHEHHe IUTsl | TIOCTpOeHUe rpadrika, BO3pacTarolias (QyHKIus, HayYHOT O
HCCIIeIOBaHYS (PYHKIIMN HA yOBIBaromas (GpyHKIHS, MOHOTOHHOCTb MIO3HAHUS,
MOHOTOHHOCTb 9KOJIOTUYECK

5 [ousTHE KOPHS 3uamu  ompezneneHue KOpHA N-oi  cremeHH M3 | O€
n-ot CTEIEeHU {3 | HEOTPHULIATENBHOIO 4YMCa, KOPHS HEYETHOM CTENEeHW N | BOCIIUTaHUE,
JECTBUTENBLHOrO YHCIIA U3 OTPHUNATENEHOTO THC/IA busuraeckoe

Hmemsv mpencraBiieHwe 00 oOIpeneneHNH KOpHS N-oif | BOCIIMTaHHUE
CTCIICHHU, €TO CBOMCTBAX.
Yumemv BBIONHATE mpeoOpa3oBaHUS  BBIPAKECHUH,
COAEPKANIMX PaJUKaIIbI
[onsiTue kopHs Hmems mperncraBieHne 00 onpeneieHuH KOpHS N-oi
n-oit CTEIleHU U3 | CTENEHH, ero CBOMCTBAX.
JeHCTBUTELHOrO YHCIIa Ymems BBINIOJIHATG NIPEe00pa30BaHMs  BBIPAXKECHU,
6 COAEpXKAaIMX  pajgWKajibl,  pemars  I[pocTelIne
YpaBHEHHMSI, CoJiepKallne KOpHH N-0i CTENeHH;
CaMOCTOSITENTBHO HCKaTh W OTOMpaTh HEOOXOIUMYIO
nH(pOpMAnHIO




OyHKIMKM  y= Yx, KX
CBOMCTBA U IrpaduKu

3name, Xax omnpenensATh 3HaYCHWE (QYHKIHM IO
3HAYEHWI0 apryMeHTa TIIpH pa3lMYHBIX crocobax
3amaHus pyHKIUH.

Ymems ctpouts rpaduk pyHKIHH

OyHKIUU v= 47, ux | Ymems unurats cBoiicTBa (hyHKIMH 110 TpaduKy;
8 cBOiicTBa M rpaduKu OmuchIBaTh N0 (opMysie TIOBeIEeHHE U CBOMCTBa
dhyHKIIN
9 OyHKIUU v= 47, ux | Ymemsv naxoguts mo rpaduky GpyHKIMM HaubojblIee U
cBOficTBa M rpaduKu HavMeHbIIIee 3HAYEeHHsT (PYHKIINN
CBolicTBa KOPHS n-oit 3namb cBOICTBA KOPHS N-0il CTENEHH.
10 CTEeIeHH Ymems mpeoOpa3oBbIBaTh NPOCTEHIINE BBIPAXKEHHUS,
coZiepIKaIIye PaauKabl
CBolicTBa KOPHS n-oit 3namb cBOICTBA KOPHS N-0i CTENEHH.
11 CTeIleH Ymems» npeoOpa3oBbIBaTh NPOCTEHIINE BBIPAXKEHHS,
COZIepIKallyie PaJAuKalbl, BOCIPHHUMATH YCTHYIO peub
CBolicTBa KOPHS n-oit 3namb cBOICTBA KOPHS N-0i CTEMEHH.
12 CTeIlen Ymems: mpeoOpa3oBbIBaTH MNPOCTEHIINE BBIPAXKEHHS,
coZiepIKaIye PaauKabl
[TpeobpaszoBanue 3namb, Kaxk BBITIONHATh apUPMETHYECKUE JEHCTBHSA,
BBIpEDKeHI/II\/'I, COJIGp)KaHH/IX coucTas YCTHBIE U HI/ICBMCHHLJC MpUEMBI; KaK HaXOJAUTb
13 J—— 3Ha4YeHHe KOPHS HATYpaJIbHOHM CTENeHH I0 W3BECTHBIM
pan ¢dopMynam u mpaBwiaMm TpeoOpa3oBaHUsi OyKBEHHBIX
BBIPAKEHUH, BKJIIOYAIOUIUX paIUKaJIbl
[IpeoGpazoBanme Ymemo BRIONHATE apudMeTHUECKHE ACHCTBHS, coueTast
BI)Ipa>KeHI/II71, COJIGp)KaHH/IX YCTHBIC U ITMCbMCHHBIC IIPUEMBI. .
14 PATHKATBL 3Hnamb, Kak HAXOMUTh 3HAYCHHE KOPHS HATYpaIbHON
CTENIEHW TI0 M3BECTHbIM (OpMyJaM U TpaBHIaM
npeoOpa3zoBaHusl OYKBEHHBIX BBIPAXKEHHH, BKIIOYAIOLINX
PaHKaJIbI
Hpe06pagogaHHe Ymems:  BbIIONHATH — apuMETHUECKHE  JCHCTBHSA,
BBIP@KCHHI, COepKaIux | COYCTaA YCTHBIC I MHCEMEHHEIC MPHEMBI; KAk HAXOIMTh
15 3HaYCHHE KOPHS HATYPaJIbHOM CTENEHH II0 M3BECTHBIM
PajuKaIbl dbopMynam u mpaBwiaMm TpeoOpa3oBaHUsi OyKBEHHBIX
BBIPKEHUH, BKIIIOUAIOLINX PaIuKaJIbl;
O6o6u;eHue no meme Ymemsv: neMoHCTpUpPOBaTH HABBIKM pPACIIUPEHUS U
16 « KopeHb 000011IeHIsI 3HAHUH 0 KOpHE N-0if cTeneHwy;
N-0ii CMeneHy COCTABIIATh TEKCT HAYYHOT'O CTHJLA
Konrponbhas padoraNel no Ymemw: nemoHCTpHpOBaTh HaBBIKM pPACHIMPEHHS U
17 Teme «CTeneHn U KOpHH. 000011IeHIsI 3HAHUH 0 KOPHE N-0if cTerneHn
CreneHHasi pyHKIHUS
O0600IIEeHIE TIOHSATHS O 3uamb, KaK  HAXONUTh  3HAYEHMS  CTEHEHH  C
[oKazareie CTereHn paLMOHABHEIM TTOKA3aTeNIeM.
18 Yuemo MPOBOANTE TpeoOpazoBaHne OYKBEHHBIX
BBIPAXKEHHH, BKIIIOYAIOIINX CTENICHH; apryMEHTHPOBAHO
OTBEYaTh Ha OCTABJIEHHBIE BOIIPOCHI
O0600IIeH e TIOHATHS O YVmemsb: HaXOOUTh 3HAYEHHS CTEHEHH C PALMOHAJIBHBIM
19 [oKazareie CTereHn MoKa3arteneM; BOCIPOHM3BOIAMUTH MpaBWiIa W IIPUMEPEI,
paboTaTh N0 3aJAHHOMY AJITOPUTMY
20 O00011EHHE TIOHATHS O Ymems: HaxonuTh 3HaUYEHUS CTENEHU C PALMOHAIBHBIM
Hokazareie cTermenu MoKas3areneM; y4acTBOBaThb B JHaiore, IOIOUpaTh
ApPTYMEHTHI TSI O0BSICHEHHSI OITHOKH
21 Crerneunnle (I)YHK]_H/H/I, HX 3namv TOHATHE CTemeHHas (YHKIWSA,,KaK CTPOHTH
CBOJCTBA U rpaduKn rpa@uUKd  CTENEHHBIX (YHKIWH TpH  Pa3sIUIHBIX
3HAUCHUSIX MOKa3aTels.
Ymemw onmceiBaTh MO rpaduKy cBOMCTBA (DYHKIIMU
CTCHCHHLIC (byHKHI/II/I, Ux Ymemy: CTPpOUTH Fpa(I)I/IKI/I CTCIICHHBIX (1)yHKIII/II71 apu
29 CBOHCTBA H rpaduKu pa3NMYHBIX 3HAUCHWSX  TIOKA3aTelsl; 3alloONHATh M|
o(hopMIIATh TaOJIHIIBI, OTBEYATH HA BOIPOCH! C TIOMOIIBIO
TaOIHUI]
23 Crenennblie GyHKINH, Ymems ommceiBaTh mO rpadmky u 1o (dopmyne

CBOMCTBA M rpaMKH

IIOBCACHHUE U CBOMCTBA CTCIICHHBIX (1)yHKL[I/If/'I




Crenennble QyHKIUH, NX

Ymems: waxomnte mO TrpaduKy HaWMeEHbIEe U

24 CBOJCTBA U rpaduKu HauOonplnee 3Ha4YeHHWs (YHKIWHM; COCTaBIATH TEKCT
HAYYHOr'O CTHJIS
CreneHunie (byHKHI’II’I, ux Ymemuw: cTpouTth rpadKu CTENCHHBIX (yHKITHI;
25 CBOICTBa 1 rpaduKy y4acTBOBaTh B JHAJiOre, IOHUMATh TOYKY 3PEHHS
co0eceTHIKA
26 Ipsimoyeonvras cucmema Ymemsb: CTPOUTH TOUKH MO X KOOPMHATAM;
KoopOuHam & OOBSCHUTh WU3yUYEHHBIE TOJOKEHUS HAa CAMOCTOSITEIBHO
MO00paHHBIX KOHKPETHBIX IPUMEpax
npocmpancmee
27 THownsamue koopounam Ymemsb:- packiaspiBaTh BEKTOP MO KOOPAMHATHBIM
sexmopa BEKTOpaM, HaXOUTh KOOPAMHATHI BEKTOPA;
BOCIPOU3BOUTE MPOYUTAHHYIO HH(POPMAITHIO
28 Koopounamer éexmopa Ymemsb:-HaxXOAUTh KOOPAMHATHI BEKTOPA, MOITYYEHHOIO
B pe3yJIbTaTe HECKOJIBKHX JICHCTBHIA;
COCTaBJISITh TEKCT HAYYHOTO CTHIIS
29 Ces13b medicdy 3namv TpU3HAKK KOJUIMHEAPHOCTH U KOMILIAHAPHOCTU
Koopounamamu 6ekmopog | BEKTOPOB..
Ymemo JIOKa3bIBATh KOJUTHHEAPHOCTh u
u Koop()uHamamu moy4exk X
KOMIUIAHAPHOCTh BEKTOPOB; BOCIPOU3BOIUTH TECOPHUIO C
3aJJAHHON CTENICHBIO CBEPHYTOCTH
30 Koopounamer cepedunvl 3name Gopmyiy KOOpAMHAT CEPEIUHBI OTPE3Ka.
ompeska Ymemob MpUMEHATh YKa3aHHYIO (OpPMYIY AJIS perieHus
CTEPEOMETPHUECKHX 3aJad  KOOPJMHATHO-BEKTOPHBIM
CIocoooM
31 Jnuna ompeska no e2o 3name GopMynbl IUIMHBL OTpe3Ka U PACCTOSHHUS MEXKIY
KOOPOUHAMAM. ’;/BYM” TOUKAMH. o
‘Memb TIPUMEHSTH YKa3aHHYIO (HOPMYIy Ul pelIeHHsI
Paccmosnue medicdy CTEPEOMETPUUYECKUX 3aJad  KOOPIMHATHO-BEKTOPHBIM
08YMSL MOUKAMU CIIOCOBOM
32- Obobwenue no meme Ymems: neMOHCTPHUpPOBAaTH HABBIKM PACHIMPEHUS WU
33 « HpﬂM OV20NbHAs CUCmeMa 0000lIeHUsT 3HAHMW O  METOAE€ KOOpAWHAT B
MPOCTPAHCTBE;
KOOpOuHam 6
COCTaBJIATh TEKCT HAYYHOT'O CTHJIS
npocmpancmeey
34 Yeon meocoy eekmopamu Hmemsv mpencTaBIEHHE O CKAISPHOM NPOM3BENCHUH
Ckansproe npoussedenue | BEKTOPOB-.
Ymems BBIMHUCIATH CKANSPHOE MPOW3BE/ICHHE BEKTOPOB
6eKkmopos pa3iMYHBIMH  crioco0aMH; TMPUMEHEHHE H3Y4eHHOU
TEOpUu
35 Ckanspnoe npouzeederue Ymems HaX0AUTH yroyl MEXIy BEKTOpaMH M NPUMEHSTh
sexmopos. Vpashenue KOOPJIMHATHO-BEKTOPHBIN  CIIOCOO It BBIYMCIICHUS
YIJIOB B TEOMETPHUYECKUX TelIax
na0CKOCMU.
36 Buviuucnenue yenos MEJfCay 3namb OCHOBHBIE aKCHOMBI CTEPEOMETPUHU
RPAMBLMU U NAOCKOCTAMU Ymemo: ONCHIBATH B3AMMHOE PACIONOKEHHE TOUCK,
MIPSIMBIX, TNIOCKOCTEN
37 Ilosmopenue sonpocos 3nams ocHOBHBIE (DOPMYITBI, CBOHCTBA JAHHOU TEMEI.
meopuu u pewienue 3adau Ymems npuMeHSTh U3ydeHHBIE MOJNOKEHHUS TEOPUH MPU
pellICHUH 3a/1a4
38 Ieudicenus Hmemv TpefcTaBICHWE O IEHTPAIBHOM, OCEBOH U
3epKaIbHOM CUMMETPHSX B IPOCTPAHCTBE.
Ymems HaXomUTh KOOPAWHATBHI TOYEK, IMOMYYCHHBIX B
pe3ynbTaTte 0TOOpa)XKeH sl MPOCTPAHCTBA
39 Kontponsnas padora Ne2 mo Ymems: pemats 3a1aun KOOPAMHATHBIM METOAOM;
Teme «MeToJ| KOOPIHHAT B - u3narath UHHOPMAITHIO
MIPOCTPAHCTBE»
40 IMokaszarenbHast QyHKIHS, Ymems: 1EeMOHCTPUPOBATH HABBIKM PACHIMPEHUS H
ee cBoiicTBa U rpaduk 0000IIeHUsI 3HAHUHA O CKAJIAPHOM TPOU3BEICHUU
BEKTOPOB; COCTABIISITh TEKCT HAYYHOI'O CTHJIS
41 TTokazaTenbpHas (I)}’HKHI’UI, 3HaTh: ONpeAeNeHHE TMOKa3aTeNnbHON (QyHKIMH, ee

ee cBoiicTBa U rpaduk

CBOIICTBA; TEOpeMBbl Ha KOTOPHIX Oaszmpyercs Teopus




PpeIIeHus TOKa3aTeNbHbIX YpaBHEHUH U HEPaBEHCTB
YMerb: crpouTh TpaduKu IOKa3aTeNbHBIX (QYHKIHH,
MIPUMEHATh  CBOWCTBA (YHKIMM TIPH  CpPaBHEHHH
CTEleHel, McclieloBaHul (YHKIIMM HA MOHOTOHHOCTB,
pelIeHNN YpaBHEHUH 1 HEPaBEHCTB

42 ITokazaTenpHasg q)yHKIlI/IFI, 3HaTh:  OmpeleNieHHe  IOKa3aTeIbHOrO0  YpaBHEHUS,

ee CBOHCTBA U rpaduK METOJIBI PEIICHUS MTOKa3aTeIbHBIX YPaBHEHUH
YMeTh: pelrath Moka3aTeabHBIC YpaBHEHUS, MPUMCHSSA
W3YUCHHBIC METOJTBI

43 TlokazaTeanHbIe 3HaTh: OmNpeelicHHe IMOKa3aTeIbHOrO HEPAaBEHCTBA,

ypaBHEHHS TeopeMy, Ha  KOTOpod  Oasupyercs  peIlcHHe
MOKa3aTeIbHBIX HEPAaBECHCTB
YMeTh:  TpPUMEHATH  TEOPEeMY  TpPU  pEIICHHH
MOKA3aTeIbHBIX HEPABECHCTB

44 TTokazaTeabHbBIE Hmems nipeqcTaBieHrE O TOKa3aTeIbHOM YPaBHEHUH.

ypaBHEHHS Yuemy: pemiath mpocTeiinue roka3aTtebHbIe
YpaBHEHHS, uX CHCTEMBI; HCIIONBb30BaTh
(hyHKIIMOHATBHO-TPaQUISCKUA  METO;BOCIIPOU3BOIUTH
TEOPHIO

45 IToka3aTenbHbIE 3namo OKa3aTeNbHBIC YPABHCHUS.
ypaBHEHHUsI Ymemnw pemaTte  OpOCTEHIIME  IOKa3aTelIbHbIC

ypaBHeHPIS[, HUX CHUCTCMBI, usjgaraTthb I/IH(bOpMaIlI/I}O,
000CHOBBIBast COOCTBEHHBIN ITOAX O

46 TToka3aTebHbIE Ymems pemaTh nokazaTelbHbIE YPaBHEHHS METOOM

HepaBeHCTBa BI)IHCE)CHPIS[ O6IIICI;O MHOXUTECIII U METOAOM BBCIACHHA
HOBOU NCPEMECHHOU

47 TToka3aTenbHbIE Hmemsb TipencTaBiIeHHE O MOKA3aTeIbHOM HEPaBEHCTBE.

HEPABEHCTBA Ymems pewarthb IIpocTernne I10Ka3aTelbHbIE
HEpPaBEHCTBA, MX  CHCTEMbI;  HCIIOJb30BaTh IS
NpUOIIKEHHOr0 pelieHus rpaguIecKuil MeTo

48 0606u;enue no meme VYmems: pemarte 1nokKasaTenbHblE HEPABEHCTBA, UX

«Ilokazamenvhas CHCTEMbI; BOCIIPOM3BOJMTH IPaBWIa M IMPUMEPHI,
paboTath 10 3aJaHHOMY aJTOPUTMY

(ﬁyHKl/;u}l, YpaeHeRUA U

HepaeseHcmeay.

49 15 KounrtpoubHas padora Ne3 JIEMOHCTPHUPOBATh HABBIKM PACUIMPEHHs U 000OIIeHHs
o teme «IlokazaTeabHasi 3HAHWM O TIOKa3aTenbHOW (YHKIWM, ypaBHEHHSAX H
dyHKuH» HEepaBEeHCTBAX;

- COCTABJISITh TEKCT HAYYHOT'O CTHJIS

50 16 [Mousitue morapudma. 3HaTh: ompejeneHue Jiorapudma, MOHATHS IECITHIHOTO
u HATypaJbHOTO norapumMoB, 0003HaUECHUS
norapumoB, onpesieNieHe orepanuu
JorapupMIpPOBAHHUS
YMerh: BBIMHUCIATH JOrapuMbl OT 3aJaHHBIX YUCENT W
BBIpOXKCHUHI

51 17 OyHKIUA y = log, x, €€ 3HaTh. ompenelneHue JOrapupMUUECKOr  QYHKIHH,

CBOICTBA U rpaduK. cBOiicTBA (YHKIMHM B 3aBHCUMOCTH OT OCHOBAaHHS
norapugpma
YMeTh: CTpOUTh W YMTaTh TpaduKu JIorapupMUIECKON
(hyHKIMM, HAXOOUTh HAWOOJNbIIEE W HAWMEHBIIEEe
3Ha4YeHus QYHKIMU HA 33J]aHHOM POMEXYTKE

52 18 OyHKIUA y = log, x, €€ 3HaTh: OCHOBHBIE TEOPEMBI, BBIPAXKAIOIINE CBOWCTBA
CBOICTBA ¥ TpadHK. norapumoB, onpeeNeHus orepanui

norapuMHUpPOBaHUS ¥  TMOTCHIUPOBAHUS, MOHITHUS
IPpOOHON YacTH W MAaHTHCCHI IECATHIHOTO Jioraprupma
YMeth: 70Ka3bIBaTh OCHOBHBIE TEOPEMBI, BBIPAXKAIOIIHE
CBOHCTBa orapru)MoB, MIPUMEHSATH CBOMCTBa
JorapugmMoB npu BBIYHCIICHIHT oraprumMoB,
VIIPOIICHUN JIOTapU(PMHUYECKUX BBIPAKCHUH, PEIICHUN
JIOTapUPMIUECKUX YpaBHEHHN

53 20 OyHKIHA y = log, x, €€ 3HaTh: ONpeneNeHne JIOTapU(PMHUIECKOTO YpaBHEHHS,

CBO#cTBa U rpaduK.

Teopemy, TIPUMEHSEMYIO pu penieHun




Jorapu(MUYECKUX  ypaBHEHHH, OCHOBHBIE METOJbI
petenus JorapuMIUIecKuX ypaBHEHUH
YMeTh: MHPUMEHATH PACCMOTPEHHBIE METOABI NP
pelneHny JorapupMHUIECKUX ypaBHEHUH

54 22\11 | CsoiicTBa JIOFapI/I(bMOB. 3HaTh: ompeseneHue Jorapudma, MOHATHS JECATHIHOTO
u HATYpaIbHOTO norapudmos, 0003HaUCHUS
Jorapu¢mMoB, onpesieNieHHe orepanuu
JIOTapU(pMHUPOBAHUS
YMeTh: BBIMUCIATH JIOrapu(pMbl OT 3aJaHHBIX YHCET H
BBIpaXKEHUI
55 23 CBoiicTBa J0rapuQmoBs. 3HaTh: OmpeneNieHue JIorapu(MUICCKOH  (YHKITHH,
CBOWCTBa (YHKIUM B 3aBHCHMOCTH OT OCHOBAHHS
yorapugpma
YMeTh: CTPOUTh M YUTaTh TPAdUKH JIOrapu(pMUUECKON
GYHKINKM, HaXOAWTh HauOonblliee | HaWMEHbIIee
3HaueHHUst HYHKIUK Ha 3aJ]AHHOM TIPOMEKYTKE
56 24 CaoiicTBa jorapugpmos. 3HaTh: OCHOBHBIE TEOPEMBI, BBIPAXKAIOIINE CBONCTBA
JorapumMoB, onpe/ieNIeHus orneparui
JorapudMHUPOBaHUsS ¥  TOTCHIUPOBAHHUS, TOHATHSL
JPOOHO# YaCTH U MAHTUCCHI IECATUYHOTO Jorapudpma
YMern: JOKa3bIBaTb OCHOBHBLIC TCOPEMbBI, BbIpAXKarOIne
CBOMCTBa sorapumMoB, IIPUMEHSATH CBONCTBa
norapupmMoB npu BBIUUCIICHUU norapumMoB,
VIIPOIICHUU JIOTApUPMUUECKHX BBIPAXKEHHUH, DPEIICHUU
Jorapu(MHUYECKUX YpaBHEHUI
57 25|11 | Jlorapudmmueckue 3HaTh: OMpe/e/ieHHe JIOrapu(h)MUUECKOr0 YpaBHEHHS,
ypaBHEHHS TEOPEMY, PHMEHACMYIO pu pelenuu
5g Tloraprdmuacckie JorapuMUYECKUX  ypaBHEHUH, OCHOBHBIC  METOJIBI
pereHus JorapuGMIUIecKuX ypaBHEHHH
YPaBHCHUA VMeTh: IIPMMEHATH  PAacCMOTPEHHBIC METOABI  [PH
59 HorapI/I(bMI/IquKI/Ie PELICHUH JIOrapu(MHUIECKUX ypaBHEHHUIT
YpaBHEHUS
60 Obobwenue no meme
«/loeapugpmuueckasn
@DyHKYUS, YPABHEHUL)
61 Konrponbuas padora Ne4 o
teme «Jlorapudmmdaeckas
(hyHKIIS
62 Jlorapudmuyeckue Hmems mpencraBieHHe 00 aNroOpuTMe  peIleHHS
HEPABEHCTBA. J0rapuMIYECKOr0 HEpaBeHCTBA B 3aBUCUMOCTH OT
OCHOBaHHSI.
Ymems pemaTte TpocTedmme JorapudMudecKkue
HEepaBEHCTBA, HCIIONB3Ys CBOWCTBA JIorapu(pMoB
63 Jlorapudmudeckue 3name  anrTOpUTM  pelIeHHs  JIOrapu(PpMHIECKOr0o
HEPABEHCTBA. HEpaBEHCTBA B 3aBUCHMOCTH OT OCHOBAHHSI.
Ymemy: pemaTts TpocTeHInHe JIorapuMIdecKie
HEpPaBEHCTBa METOJOM 3aMEHbl IepPEeMEHHBIX IS
CBEICHHS €r0 K PallMOHAJIBHOMY BUILY;
- m3J1arath HHQOPMAaIHIo
64 Jlorapupmuueckue 3nams,  Kak ~ TPUMEHATH  QJITOPUTM  pEIICHHS
HEpABEHCTBA. J0rapuMUYECKOr0 HEpaBeHCTBA B 3aBUCUMOCTH OT
OCHOBaHHSI.
Ymemy: pemats norapugMuyueckie HepaBeHCTBA;
000CHOBHIBATh CYXKICHUS
65 [Tepexon kK HOBOMY 3uame Gopmyny mepexona K HOBOMY OCHOBAHHUIO M JBa
OCHOBAHHIO JIorapudMa. YAaCTHBIX Cllydas I@epexoJa K HOBOMY OCHOBaHHIO
norapudma.
Ymemv 000CHOBBIBaTh CYXICHUS, AaBAaTh ONpEeIICHHS,
MPUBOIUTH I0KAa3aTeNbCTBA, IIPUMEPEI
66 Ymemyw: ucnons3oBaThk (GopMyny mepexoga K HOBOMY

IIepexon K HOBOMY




OCHOBaHHIO Jorapudma.

OCHOBaHUIO Jiorapupma;
y4acTBOBaTh B JHaJiOre, IIOHUMATh TOYKY 3PEHHs
cobeceTHIKa, IPU3HABATH MIPAaBO HA MHbIE MHEHHUS

67 I[I/I(b(bepeHHHPOBaHI/Ie Hmems mpencraBieHne o GopMmynax Ui HaXOMXKICHUS
OKa3aTeaIbHOM’ 1 MIPOM3BOIHOM TIOKa3aTeIbHOW U Jiorapu(pMuueckoi
Jorapu(pMUIecKOi ?;YHKHHH‘ .

= Memb BBIUUCIIATh  TPOM3BOAHBIC  MPOCTCHIIIX
(bYHKIII/II/I. TIOKa3aTeNbHBIX U JorapudMuueckux QyHKIHMHA

68 I[H(b(bepeHquogaHHe 3namv  QopMynBl  UIS  HAXOKICHUS  MPOH3BOIHOU
OKa3aTeabHOM’ 1 TMIOKa3aTeNbHON U JorapupMUIecKor QyHKINH.
noraprdMIHecKoii Ymemv BBMHCTATH MPOU3BO/IHBIC  MOKA3ATENLHBIX 1

= JIOTapUPMIYSCKUX QYHKITUI
GyHKIUH.
69 0O0001IEHNE TTO TEME Ymems: neMoHCTpUpOBaTH HABBIKM PACIIUPEHUS U
«JIorapumugeckue 0000IIIEeHHs 3HAHUH O JIorapu(MHUIECKUX HEPABEHCTBAX,
TudhepeHIPOBAHUM MOKa3aTeIbHOM u
HEpPaBEHCTBA. . ..
JorapupMuYeckoil  (QYHKIMIA;  COCTaBIATh  TEKCT
Auddepenunposanne HAY4HOTO CTHJIS
MOKa3aTeJIbHON U
norapudmudeckoit
byHKIIHI

70 KounrtpoubHast padoraNe5 Ymemv: nEeMOHCTPHpPOBATh HABBIKM PACHIMPCHUS |
10 TeMe 000011eHUs 3HAHUH O JIOrapU(PMUYECKHX HEPaBEHCTBAX,
«Jlorapudmuyeckue ﬂHd)d)CpCHHPIpOBaj{HH _ TOKasaTenbHOM U

norapupMuYecKor (HyHKIIHUHI;
HEPABEHCTB) COCTaBJIATh TEKCT HAYYHOTO CTHJIS

71 Anams KOHTPOJILHOM | Ymemo OOBSCHUTH Xapakrep CBOEH OWIMOKH, PELIMTH

paboTe! nofo0HOe 3a/laHUe U MPUAYyMaTh CBOW BapHUaHT 3aJaHUs
Ha JTaHHYIO OIIHOKY

72 HuﬂuHOp Hmems npeCTaBIIEHUE O LWIMHIPE.

Ymemw: paznuuaTe B OKpYXKaloLIeM MHpPE IPEIMETHI-
HUTUHIPEI. BBIIONTHATE YEPTEX MO YCIOBUIO 3a1a4H;
u3Jaratb HHGOpMaIuio

73 Dnemenmol b;uﬂqupa. Ymemsv cTpouth OCEBOE ceyeHHME M HAXOIUTh €ro

TUIONIA/Ib
74 IInowaow nosepxnocmu 3uame ¢dopmysabl TONHOW W OOKOBOH IOBEPXHOCTH
UUTUHOpA. LHITHHAPA. . .
Yumemv BRMUMCHATP MIJIOIMIAAs TONHOH W OGOKOBOMU
MOBEPXHOCTH, UCTIONB3Ysl (hopMyIIbI
75 Kownyc. 3nameb >MEMEHTHI KOHYycCa: BEepIIMHA, OCh, 00pa3yromas,
paamnyc, OCHOBaHHE
Ymemwv pacmozHaBaTh Ha MOAEISIX, H300pakaTh Ha
gepTeKax
76 Dnemenmol KoHyca. Ymemnw CTPOUTH CCUYCHHSA KOHYCa M HaXOAUTh €To
IUIOMIAb; BRLACTHTH U 3aIIHCATh TJIABHOE
77 IInowaow nosepxrnocmu 3nams GOpMyIBI TIONHOM W OOKOBOW TIOBEPXHOCTH
KoHyca. Komyca. 5 .
Yumemv BRMHCHAT TIDIOMANs TONHOH W OOKOBOU
TTOBEPXHOCTH, HCIOIB3Ys (DOPMYITBI
78 Vceuennwiii konyc. 3name ycedeHHBIH KOHYC, (POPMYIIBI TDIOMIAIN TIOMHOW U
OOKOBOI TIOBEPXHOCTH
Vmems wHaxomurTe IUIOmIAAL TIOMTHOM W OOKOBOMH
TTOBEPXHOCTH
79 27\12 | ITnowaou nOBEPXHOCMU 3nams  GopMymBl  IIIOMANEH  MOBEPXHOCTH  TEI
mei 8paujeHus. BPAILCHI. .
Ymems permate 3amaun Ha HaXOXKICHHE TUTOMIANEH TeI
BpAIICHU
80 Coepa u wap. Ypasnenue 3name onpenenenus chepsl, mapa, ypaBHeHHE chephl.

chepuoi.

Ymems BoraucnaTe paguyc chepsl U mapa, UCIOIb3YST
MIPSMOYTONBHBINA TPEYTONbHUK




81

Bszaumnoe pacnonoscenue
cghepwvi u nnockocmu.

Ymems: onpeacsiTb B3aMMHOC PAacCIIOIOKECHHUC
IJIOCKOCTU U OKPYKHOCTH, HAXOAWTH IUIOHIAAb c@epm;

[Tnowads cgepui apryMEHTHPOBAHO OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI
82 Tloozomosxa k Ymems mpuMEHATh W3ydEHHBIC TOJIOKEHUS TEOPHU M
KOHmMpPONbHOU pabome. (hopMyIIBI IpH pEIIeHNH 33124
83 Koumponvuaa paboma Ne6 Ymemwb: nemoHCTpHpoOBaTh HaBBIKM pPACHIMPEHUS U
no meme « Huaunop. Konyc. 00001IeHNsT 3HAaHUH O IWIMHApPE, KOHYce, mape, cdepe;
Hlap» COCTaBJISITh TEKCT HAYYHOTO CTHIIS
HepBoo6pa3Has[ u Hmems mipencraBicHHE O TOHATHH IEPBOOOPA3HON U
HEOIIPE/ICICHHbIH HEOIpeIeJICHHOr 0 HHTErpaa.
84- ——— Ymems HaxoauTh IEpBOOOpa3HBIE ISl CYMMBI (DYyHKIIHI
85 pai. W Tpou3BeAeHHS (QYHKIMM Ha YHCIO, HCIOIb3Ys
CIpPaBOYHbIE MATEPHAIIBL.
3uams, Kak BBIYHCIISIIOTCS  HEOIpeeIeHHbIE
WHTETPAJIbI
HepBoo6pa3Ha51 u 3name onpeneneHue nepBooOPa3HO.
86 HEOTPeIeCHHBIH Ymems HaxoauTh NIEpBOOOpA3HBIE TSI CYMMBI (DYHKIIMH
HHTErDAT W Tpou3BeAeHHS (QYHKIMM Ha YHCIO, HCIOIb3Ys
pai. CIPaBOYHbIE MATEPHUAJIBI
[TepBooOpa3zHas u 3Hamb, KaK BEIYHUCIISIOTCS HEOIPEEeHHbIE HHTETPaIbl.
87 HEOTPEIeICHHBIH Ymems HaxoauTh NEpBOOOpa3HBIE sl CYMMBI (DYHKIIMI
HHTErpa W Tpou3BeAeHHSs (QYHKIUM Ha YHUCIO, HCIOIb3Ys
par. CIPAaBOYHbIE MaTEpUaIbl
OnpeneneHHHﬁ WHTErpaj Hmemsv  mpencraBienne o  ¢opmyie  HproToHa-
(337129, MPUBOISIIUE K Jeribrmua.
88 TOHSITHIO OMDEICICHHOIO Ymemv npuMeHATs 3Ty (OpMyny [UIi BBIYUCIECHHS
pen IUIOIIAAM KPHUBOJIMHEWHOM Tpamneuuyd B IPOCTEMINUX
UHTErpana). samauax
89 OnpeneneHnblii uHTErpan, | 3ramo popmyny Hbtorona-Jleitbuuua.
er0 BEIYMCIICHHS 1 Ymemv BBIUMCIATE IUIOMAOM C  HCHOIb30BAHHUEM
CROJCTRA MepBOOOpa3HON B MPOCTEHIITNX 3aJaHUAX
90 OnpeneneHnblii MATErpan, | Ymems :ucnonbsosats ¢popmyny Hbiorona-JleitOnuua;
er0 BEIUMCIICHMS 1 BBIYMCIIATH IUIOIIAH C UCTIOIb30BaHUEM MEpBOOOpa3HOI
CBOWCTBA.
91 Onpe TIEJICHHBIH HUHTErpai Ymemn: BBIYHCIISITH IUIOLIAAb KpUBOJIMHEHON
(BBIYHCIICHHE TLIOMIACH Tpamelyy; yJacTBOBaTb B AUAJIOre, IOHUMATh TOYKY
3peHHs cobecelHWKa, TMOIOUPAaTh ApPTyMEHTHl Ui
IUIOCKHAX UrYP). OTBETA, IPUBOAUTH IPUMEPEI
92 27\1 | KonTpoabHas padora Ne7 Vmems: IEMOHCTPHPOBATh HABBIKM PACIIMPCHHS |
o teme «IlepBoodpasnas n 00001IIeHNs 3HAHUN 0 TIEpBOOOPA3HO, HEONpeIeIeHHOM
HHTErDAD 1 OIIpEe/IeNICHHOM HHTeTpaliax;
P COCTABIIATh TEKCT HAYYHOT'O CTHJLA
93 CratucTuueckas Ymemv:  BBMHCHATH  YHCIOBBIE  XapaKTEPUCTHKU
06paboTKa JaHHBIX MPOCTEHIIe CTAaTHCTHUYECKOW 00paboTKM  IaHHBIX;
BOCIIPOM3BOIUTh  INPOYMTAHHYO  HHpopMmammoo ¢
3aJJaHHOU CTENCHBIO CBEPHYTOCTH
94 [Ipocreiimme Hmemsv npeocmaenerue 0 cOOBITHH, TIPOTHBOMOIOKHOM
BEPOSATHOCTHBIE 3a1a4H JAHHOMY COOBITHIO, O CYMME JIBYX CITYYaiHBIX COOBITHIA.
Ymems O00OCHOBBIBATh  CY)KIEHHSA, IOAOHPATH
apryMeHTHI UTsi 000CHOBAHMS HAMJICHHON OITMOKH
95 Coueranus U pasMelieHns | /mems npescTaBnenne o NpaBuile YMHOKEHHS.
YMmemp IPUMEHSTh €ro IpH MOJICYeTe BEPOSTHOCTH
96 CoueraHust U pa3MeIeHUs1 | Hmemp TPECTABICHAE O COYCTAHNAX U PA3MEIICHISX.
Ymems: pemars mpocreiimne 3amadd, HCTONB3YS
(hopMynBl codeTaHMs W pasMENICHHS; BOCIPOM3BOIHUTH
MH(OPMALHMIO C 33JJAHHOM CTENEHBIO CBEPHYTOCTH
97 CD()pMy_]‘[a onHOMa 3nams Popmyny OmHOMa HprOTOHA.

Hrrotona

Ymemv wucnomp3oBaTh JaHHBIC TIpaBWJia " (1)0pMyJ'IBI,




98 5\2 dopmyna OuHOMA apryMEHTHpPOBAaTh pEIICHHE, IPAaBWIFHO O(QOPMIIATH
HuroTona paboTy;00bSICHAT,  WU3YYCHHBIC  IOJOXKCHUS Ha
TpuMepax
99 CﬂyqaﬁHLIe COOBITHSA U UX Hmems npedcmasnenue o TCOPETUUSCKON BEPOSTHOCTH.
BEPOSITHOCTH Ymemv wu3BNEKaTH HEOOXOMUMYKO HWH(OpMaNUio U3
yueOHO-HAYYHBIX TEKCTOB
100 CnyqaﬁHLIe COOBITUS U UX | 3Hamb TIOHATHE O TE€OMETPUUECKON BEPOITHOCTH.
BEPOSITHOCTH Ymemuw: cautaTh TEOMETPUIECKYIO BEPOSTHOCTE;
O0OCHOBBIBATh  CYXKICHHUS, JaBaTh  OMPCHCICHUS,
MIPUBOIIUTH JTOKA3aTEIbCTBA, IPUMEPHI
101 Obobwenue no meme Ymems: neMoHCTpUpOBaTH HABBIKM pPACIIUPEHUS U
«nemennmol 0000I1I€HNs 3HAHUHA O MAaTEMaTHYECKOW CTaTHUCTHUKE,
J e —— TEOPHH BEPOSITHOCTH; COCTABJIATH TEKCT HAYUHOT'O CTHIIS
cmamucmuku,
KOM6uHam0puKM u meopuu
GEPOAMHOCMIUN.
102 KonTpoannas padora Ne§ Vmemsv: neMOHCTPHPOBATH HABBIKM PACIIMPCHHS U
1o Teme «KomMGuHaTOpHKA 0000I1I€HNs 3HAHUHA O MAaTEMaTHYECKOW CTaTHUCTHUKE,
T HH B ATHOCTU
U TeOpUs BEPOSITHOCTID) cop CPOATHOC
103 12\2 | [Tousatue oOBEMA. 3namb onpesenenue U cBOCTBa 00beMa Tell.
Ymems»  onpenensath, paBHBI M TeNa; pPa3BEPHYTO
00OCHOBBIBATh CYXICHUS
104 O0BeM PAMOYTOTBHOTO 3name (hopmysbt obbema IpSAMOYTOJIBHOTO
napasUieenumne/a. napasuieyenunesa.
Ymemo: HaXOIUTh 00beM IPSMOYTOJILHOTO
napajuienenurena, oobeM Kyoa; BOCIPOU3BOJIUTH
NpaBuiia v IPUMEpEI
105 OOBeM IPSIMOIA TTPU3MBIL. 3nams Teopemy 00 0o0beMe IPSIMON MPU3MEIL.
Ymems: npumensats GopMysbl Uil HAXOXKAECHHUS 00beMa
OpsSIMOM  MPU3MBI; OOOCHOBBIBATH CYXIICHHS, JaBaTh
onpeieNeH s
106 O0beM MpaBUIILHOM Ymemsv BeMUCIATH 00BEM MPAaBWIHHONU MPU3MEL;
IIPU3MBI OOBSICHATh M3YYEHHBIC TTOJIOKEHUSI HAa CaMOCTOSITENILHO
10/100paHHBIX KOHKPETHBIX MPUMepax
107 O0beM 1uIHHIpa 3name Gopmyiy odObemMa HUITUHIpA
Ymems: BbIBOMUTH (OPMYITYy M UCIOIB30BaTh IPU
peleHnn 3a1a4; 000CHOBBIBATh CY)KICHUSI
108 19\2 BeiBo popmyir ooObeMa Ymemwv: mnpuMeHATH ONpeneNeHHBIA WMHTETpan Ui
Yepes UHTerpal BBIUUCIICHHS 00BEMOB; BOCIIPOU3BOJUTH HH(POPMAIIUIO C
3aJJAHHOM CTETEHbI0 CBEPHYTOCTH
109 Pemienue 3amau Ymems: neMoHCTpHpOBaThH 3HAHWS 00 00OBEME Tel B
MIPOCTPAHCTBE; COCTABIISITh TEKCT HAYYHOTO CTUJIS
110 OO0beM nupaMHu/IbI 3nams Gopmyiny 0ObeMa THPaMUIHL.
Ymems oCylIeCTBIIATh MPOBEPKY BBIBOJIOB, MOJOXKECHHIHA,
TeopeM
111 O0beM MPaBUIILHON Ymemuw: pazBepHyTO 0OOCHOBBIBATE CY)KICHHUS;
THPAMHIBI COCTaBJIATh TEKCT HAYYHOT'O CTHJISI
112 26\2 | O0neMm yCEUeHHOM Ymems: HaXOOUTH 0O0BEM yCEUEHHOHN THUPAMHUIBL;
THPAMHIBI BOCIIPOM3BOJIUTh TEOPHIO C  33JaHHOM  CTENEHBIO
CBEPHYTOCTH
113 O0BbeM KOHYyca Ymemw: HaxXomuTh 00BbEM KOHYCa W YCEUCHHOTO KOHYCA;
H3TIaraTh HHQOPMAIIHIO
114 Obobuenue no meme « Ymemwv: nemMoHCTpHpOBaTh HaBBIKM PACHIMPEHUS U
Obwvenm MHO20ZDAHHUKOBY 00001IeHNsT 3HaHUH 00 00beMaX TeOMETPHUYCSCKUX TeIl;
COCTABIIATh TEKCT HAYIHOTO CTHIIS
115- O6beM mapa. 3unams Gopmyiy oobema mapa.
116 Ymems: HaxomuTh 00BEM ImIapa; M3Narate HHGOPMAITHIO,

000CHOBBIBast COOCTBEHHBIH ITOAX O




117 5\3 O0BeM yacTel mapa. HUmems mpencTaBieHUEe O MIAPOBOM CETMEHTE, CI0€ U
CeKTOpe. Ymems paboTaTh ¢ Yy4eOHBIM TEKCTOM,
BBIOMpaTh TTIABHOE
118 [Tnomans chepsr. 3name  dopmyny twiomaau cdepsl. Ywmems permath
3a/1au¥ Ha BEIYMCIICHHE TUTOMAIN CHepsl
119 Koumponsnaa paboma Ne9 | Ymems: J€MOHCTPUPOBATh HABBIKM PACIIUPEHMS U
no meme « O6vémbl meny 000011eHNsT 3HaHUH 00 00BbEMax Tell BpallleHNSs;
COCTAaBIIATH TEKCT HAYIHOT'O CTHJIS
120 PaBHOCUIIBHOCTE Hmems npedcmasnenue 0 paBHOCHIBHOCTH YpaBHCHUH.
ypaBHEHHiT 3namb OCHOBHBIC TEOPEMBI PaBHOCHIILHOCTH.
Ymemwb oTOMpaTh U CTPYKTYPUPOBATH MaTEpHAI
121 12\3 PaBHOCHIIBHOCTE 3namb OCHOBHBIC CITOCOOBI PABHOCHIIBHBIX TIEPEXO0JI0B.
ypaBHEHHit Hmemsv npeocmasnenue 0 BO3MOXKHBIX TOTEPSX HIIH
NPUOOPETCHHUSX KOPHEH M MyTSX WCHPABICHUS TaHHBIX
OIIHOOK.
122 PaBHOCHIIBHOCTBD 3namv 0 BO3MOXHBIX TOTEPSX WM MPUOOPETCHUIX
ypaBHEHHUIA KOpHEH U MyTSAX UCMPABJICHUS TAaHHBIX OIIMOOK.
Ymemv BBIONHATH MPOBEPKY HAWICHHOI'O PEIICHUS C
TIOMOIIBIO MTOJICTAHOBKU M ydeTa OOJIACTH JTOIMYCTHMBIX
3HAYCHUI
123 OO0mre MeTOo b PEeIICHHUS 3namy OCHOBHBIE METOIBI PEIIEHMs anreOpandecKux
ypaBHEHHi BBIPAKEHUM.
VYmemv npuMeEHATP MX NPU PELIEHUM PaLUOHAIBHBIX
YPaBHEHUI CTENEHH BBIILIE BTOPOM
124 OO01me MeTo bl pelIeHus VYmems pemiaTeh npocTeie TPUTOHOMETPUUECKHE,
ypaBHEHHI MOKa3aTeNbHbIC, JJIorapu(GMUIECKUe, UPPAITHOHATILHBIC
YpaBHEHUS
125 O01me MeToapl pelIeHus Ymemo pelars NpocTeiIne TPUTOHOMETPUUECKUE,
ypaBHEHHiT NoKa3aTesbHble, JIOTapUPMUYECKHE, HPPALUOHATIbHBIC
YpaBHEHHUS CTaHAAPTHBIMHU METOAAMU
126 18\3 | O6mwme MeTo bl pelIeHUs Ymems: pemath mpocTeiiliie TPUTOHOMETPUYECKHE,
ypaBHCHHUIA MoKa3aTesbHble, JIOTapUPMUYECKHE, HPPALUOHATIbHBIC
ypaBHEHHsI CTAHAAPTHHIMH  METOJIAMH; IOAOHpATh
apryMEHTHI, COOTBETCTBYIOIIHE PEHICHUIO
127 Perrenue HEPaBEHCTB C Hmems ipencTaBiacHue O pPELICHUH HEPABEHCTB C OJHOU
OJTHOM TIEPEMEHHO TICpEMEHHOM. 5
Ymemwb n300pakaTh Ha MIIOCKOCTH MHOKECTBO PEIICHHUN
C OJJHOW NIEPEMEHHOI
128 Pemenue HepaBEHCTB C 3Hampe peleHns HepaBeHCTB C OHON MepEeMEHHOM.
OJIHOI TTePEMEHHO Ymemwb n300pakaTh Ha IIIOCKOCTH MHOKECTBO PEIICHHUN
HEPABEHCTB C OJIHOM NEPEMEHHOU
129 Pemrenne HepaBeHCTB ¢ Ymems: pemats HepaBeHCTBA ¢ OIHOW NEPEMEHHOM;
OJIHOH TIePEMEHHO m300pakaTh HAa IUIOCKOCTH MHOXKECTBO pEIICHUH
HEpaBEHCTBA C OIHOM MEPEMEHHOM;
- IPOBOJIUTH CAMOOIICHKY COOCTBEHHBIX AEHCTBHIMA
130 PerieHne HepaBEHCTB C Ymemu: pemats HEpaBeHCTBA C OHOM ITepeMeHHOM;
OJIHOIT [IEPEeMEHHOI m300pakaTh HAa IUIOCKOCTH MHOXKECTBO  pEIICHUH
HEpaBEHCTBA C OIHOM MEpEMEHHOW; IPUBOIUTH
TIPAMEPEHI, TOIOUPATh APTYMEHTHI
131 2\4 O00011IEHHE TI0 TEME Ymems: neMoHCTpUpOBaTH HABBIKM pPACIIMPEHUS U
«YpaBHEHHS U 00001IeHNs 3HaHNH 00 ypaBHEHHSIX M HEPaBEHCTBAaX C
HepaBEHCTBA C OIHOIN OJTHOM MEPEMEHHOM; COCTABIIATh TEKCT HAYYHOI'O CTHJIS
TIEPEMEHHON»
132 KonTpoannas padora Nel( Ymems: neMoHCTpUpOBaTH HABBIKM pPACIIMPEHUS U
110 TeMe «YpaBHeHHs i 00001IeHNs 3HaHWI 00 ypaBHEHHSX M HEPaBEHCTBAaX C
HepABEHCTBAY OJTHOH TIEPEeMEHHO; COCTABNIATH TEKCT HAYIHOT'O CTHIISA
133 AHanus KOHTPO JILHOU | Ymemsb 0OBACHUTH XapakTep CBOEH OIMMMOKH, PEUINTH
paboThI mof00HOE 3aJaHUE U MPHUIYMaTh CBOW BapHaHT 3aJlaHUS

Ha JaHHYIO OIIHOKY




134 YpaBHEHHE U HEPABCHCTBA Hmems npedcmasnenue 00 ypaBHCHHUSX U HEPaBEHCTBAX
C ABYMsI [IEPEMCHHBIMH C IBYyMSI MIEPEMEHHBIMH.
Ymems periateh ypaBHEHUS ¢ ABYMsI IEPEMEHHBIMHU
135 VpaBHEHHE U HEPABEHCTBA | YMembp: pelaTh HEPABEHCTBA C ABYMsl IEPEMEHHBIMY,
C IBYMS [IEPEMCHHBIMU paccyxars, 00001aTh, BUICTh HECKOJIBKO PEIICHHI
OJHOM 3a1a4K
136 9\4 CucTeMbl ypaBHCHHIA Hmemsv mpencraBicHuE O Tpa@HUUECKOM —pEIICHUH
CHCTEMBI U3 JIBYX U OoJiee ypaBHEHUI.
Ymems» odopmnare B mnmchbMeHHOH (opme cBom
peteHus
137 CucTeMbl ypaBHCHH 3name, Kak TpaQUUYeCKH W aHATUTHYECKH pEIlaTh
CHCTEMBI U3 JBYX U 00Jiee ypaBHEHU
Ymems ipoBOAUTE MHPOPMAIHOHHO-CMBICIIOBON aHaIH3
MPOYMTAHHOTO TEKCTA, BBIYWICHATH [NIABHOE
138 CucremMbl ypaBHCHUN Ymemob Tpaduueckr U aHAJIMTUYCCKU PEIIaTh CUCTEMBI
U3 ABYyX U Oojice ypaBHEHMH; paboTaTh MO 3aJaHHOMY
AJITOPUTMY, apI'yMEHTUPOBATh PEIICHHUE
139 CucremMbl ypaBHCHUN Ymemv rTpaduuecKku M aHATUTHYCCKU PEIIATh CHCTEMBI
U3 JAByX M 0ojice ypaBHEHHI;IOAOUPATh apPTyMEHTHI,
COOTBETCTBYIOIIME PEIICHUI0, TPABUIBLHO OPOPMIISITH
paboty
140 YpaBHEHUS U HEPABEHCTBA Hmems TpencTaBIEHHE O pELUICHWH YpPaBHEHUH U
C IIapamMeTpamu HEPaBEHCTB C Mapamerpami.
Ymemsv:  pemate  mpoCTeHIde ~— ypaBHEHHSA  C
napameTpamMH; MPOBOAUTH WH(OPMAIIMOHHO-CMBICTIOBOM
AHAJIM3 MPOYMTAHHOTO TEKCTA, COCTABIIATH KOHCIIEKT
141 16\4 VpaBHeHI/Iﬂ 1 HEPABEHCTBA 3nampw, Kak penaTe ypaBHEHHUS U HEPaBEHCTBA C
¢ IapaMeTpamu napaMeTpamH. }
Ymems: pemiate npocTeiiue ypaBHEHHS C
napaMeTpamu; OTpakaTh B TBOPUECKOH paboTe CBOU
3HAHUS
142 VpaBHeHI/Iﬂ Y HEPABEHCTBA Ymemw pemate mpocrteiiue ypaBHEHUS] U HEpaBEHCTBA
C mapameTpamu C mnapaMmerpamMH; BOCIPHHHMAaThb YCTHYIO  Deub,
00OCHOBBIBATh  CYXKIEHHs, JaBaTh  OIpEeNIeHus,
MPUBOJIUTH JJOKA3aTeIbCTBA
143 VYpaBHECHHUS ¥ HEPABEHCTBA | YMemb. Pelath NPOCTEHIINE yPABHEHNS M HEPABEHCTBA
¢ IapaMeTpamu C mapaMeTpaMiu; BOCHPOU3BOIUTH MPABUIIA U MPUMEPHI,
paborath 10 3aJaHHOMY aJITOPUTMY
144 TeKCTOBBIE 3a/1aUH. Ymems: TepenoXuTh yCIOBHE 3aadl ¢ €CTECTBEHHOTO
S3bIKA HA MaTEeMaTHYECKHIA; apIryMEHTUPOBAHO OTBEYATh
Ha BOMPOCHI
145 TeKcTOBbIE 331X Ha Ymemsb: HAXOMUTH TPOLEHTHI OT YKCIIA M YHCIO IO €ro
IIPOLICHTEI MPOLIEHTaM; apTYMEHTHPOBAHO OTBEYATh HA BOIPOCHI
146 23\4 Fpa(l)nqecxne MOJIENA Ymemuw: untate TpaduKu, HAXOAUTH €AWHUILY ICTICHHUS,
peabHBIX CHTYALHIl COMOCTABJISATh MPEMET U OKPYKAIOIIUI MUP
147 24 A_]'[]"e6paI/IquKI/Ie Ymemw: BBHIIONHATH TpeoOpa3OBaHUA aNreOpanvIecKux
BHIP@KCHIS BBIpa)XEHUI; BOCIIPUHUMATh YCTHYIO PE4b, MPOBOIHUTH
“H(OPMAIMOHHO-CMBICIIOBOI aHATN3
148 Pentenue ypaBHeHI/Iﬁ Ymems permate ypaBHEHUS pa3IMIHBIX THIIOB,;
(MppaLHOHAIBHBIX, OTpakaTh B THCbMEHHOW (opMe CBOM pelieHus,
COMOCTaBJATh M KIacCH(UIMPOBaTh, y4acTBOBaTh B
II0Ka3aTCJIbHBIX,
JIAAiore
Jorapu(pMUYECKUX)
149 ITpssMOYTOJTBHBI#H Ymems: HaxomauTb 00O 3IIEMEHT MPSAMOYTOIBHOTO
TPEYrOJIbHIK TPEyroJibHUKA; paboTaTh MO 33J[AHHOMY aJITOPUTMY
150 OKpYy>XHOCTb Ymemsb: BBIYUCHSATH JUIMHY JIYTH, PaJUyC BIUCAHHON U
OIMHCAHHOM OKPYXXHOCTE#; yIacTBOBATh B JUAJIOTe
151 30\4 Brmicanubie 1 Ymems:  npumensTh  CBOWMCTBa  BIMCaHHBIX U

HCHTPAJIbHBIC YTJIbI

HOCHTPAJbHBIX YIJTIOB; APryMCHTHPOBAHO OTBCYATb Ha




BOIPOCEHI
152 3aaun Ha ONTUMU3BALUIO Ymems: TpUMEHATH 3HAHWS IS PEIICHUS 3a7ad Ha
ONTHMHM3AIHIO; TOHUMATE TOUKY 3PEHHS CODECETHIKA
153 3aa4M HA OMTUMH3AIUIO Ymemsb: NpUMEHATh 3HAHUA IS BHIOOpA ONTHMAJIbHBIX
YCITOBHIf; HCITONB30BaTh JaHHBIE TPABHIa U (DOPMYIHL,
NpaBHILHO 0)OPMIIATE PaboTy
154 I'eomeTpuUecKHe 3a1a4un Ymems: ucnons3oBate OGymMary B KIETKY U PELICHHS
Ha OyMare B KIETKY reOMETPUYECKHX  3a]ad; MPUBOIUTE U pa3bHpaTh
pHMEPEI
155 7\5 Inomans TCOMETPHYCCKUX Ymemv: wHaxomuth IUTOMAAM IUTOCKUX (uryp 1O
duryp o gopmynam (dopMmynam; ydacTBOBATh B THAJIOTE
156 FGOMeTpI/I‘{eCKI/Iﬁ CMBICIT Ymemw: oopMIIATE TECTOBBIC 3a1aHKS Ha OJaHKAX;
IIPOM3BOIHOI - COCTaBIATH TEKCT HAYYHOTO CTHJIS
157 Dusueckuii CMBICT Ymemsb: BBIMHUCIATH 3HAYEHUE MMPOU3BOIHON B TOYKE IO
TIPOM3BOIHOI rpaduKy KacaTelbHOM; apryMEeHTHPOBAHO OTBEYAThH HAa
BOIPOCHI, OCMBICITUBATE ONINOKH
158 Brmicanusle v onucaHHbIe Ymemo: naxoouth CKOpPOCTh B MOMEHT BPEMEHH;
FEOMETPHYCCKHUE Tela BOCIIPUHHUMATEL YCTHYIO PE€Yb, PHUBOAWTE U Pa3OHpaTh
pUMEPEI
159 14\5 | ITnomanas MOBEPXHOCTH Ymemb: BBIIONHATH YEPTEXK C  BIMCAHHBIMH U
reOMeTpI/IquKHX Tel OIMMCAHHBIMU TCJIaMHU H peUJaTB 3aJa4yu, COCTaBJIATh
TCKCT Hay‘IHOFO CTUJIA
160 OOBEMBI TEOMETPUUECKUX | Ymemb: BEIUUCIIATE UIOLA b MOBEPXHOCTH
Tel reOMETPUYECKUX TeJ, apryMEHTHPOBAHO OTBEYATh HA
BOHpOCLI, OCMBICIIUBATH OU_II/I6KI/I
161 Hepasencrsa Ymempb: HaXomuTh 00HLEM F€OMETPHYECKUX TEIT;
BOCIIPUHHAMATH YCTHYIO pedb, IPHBOIWTH U Pa3OHpaTh
pHMEPHI
162 TpuronomeTpruyeckue Ymems»: cocraBnsaTh M peliaTb HEpaBEeHCTBA MO
HEpABEHCTBA pEaNbHBIM CHTYAIlMsAM; TPH3HABATH MPABO Ha HWHOE
MHEHHE
163 Anrebpandeckue MOJICITH Ymems: pemaTh TPUroHOMETpPUYECKUE HEPABEHCTBA Ha
peanbHBIX CHTYaIHit E€AMHUYHOU OKPYXHOCTHU
164 21\5 Haubomnpinee u Ymemuw: cocraBiaTh anrebpamyeckue MOAETH peaibHBIX
Ha¥MeHbIIEe 3HAUYCHIS CHTYAIIHif; COCTABIIATH TEKCT HAYYHOTO CTHJISI
(yHKIMM Ha OTpE3Ke
165 3a7a4n HA ABUKECHUE Yumems: HaxomuTe HaubOonbllee W HauMEHbIIEE
3HaUeHHUsI QYHKIIUK HA OTPE3KE [0 AlTOPUTMY;
NPH3HABATH MIPABO HA HHOE MHCHHE
166 3ajaun Ha paboTy Ymems pemaTh 3aa4d Ha IBHIKEHHE 10 PEKE, JI0pOre
167 25 CucTeMbl ypaBHEHHIA C Ymemo pemrath 3aaun Ha pabOTy PasHEIME CIIOCOOAMH
ABYMA ICPEMCHHBIMU
168- KOHmpo JIbHOE Ymemuw: odopMIIATE TECTOBBIC 3a1aHHA Ha OJaHKAX;
169 mecmuposanue no COCTaBJIATh TEKCT HAYYHOI'O CTHIIA
KUMam.
170 Konmponvhoe
mecmuposanue no
KUMam.

6. Onucanue y‘Ie6H0'MeTOI[I/ILIeCKOFO " MAaTCpUAJIbHO - TCXHUYCCKOI'O oOecreueHust

00pa30BaTeNBLHOTO MpoIiecca

1.A. T. MopnkoBuu Anrebpa u Hayano ananuza 10—11 xmaccel. Yuebnuk - M.: Muemo3una 2021
T.;

2. A. T. MopaxoBuuy, JI. O. Jlenunmiea, T. A. Kopemikosa, T. H. Mumyctuna, E. E. Tynpuuckas
Anrebpa u Hauana ananuza 10—11 kmaccsl. 3agaunuk — M: Muemosuna 2021.



3. EpmoBa A.I1. u apyrue: «/Iunakrnueckue MaTepuaisl 1o aiaredpe u Hadanam aHanuza 10-11»,M.:
Hnexca, 2012

4. Aranacsu f1.C. u apyrue, yueOnuk "I'eomerpus 10-11", M.: [Ipocsemenue, 2020

3uB b.I'. u npyrue: «/unakruyeckue marepuansl o reomerpun i 11 kimacca», M.: [Ipocsenienue,
12

5. leomeTtpua.llknacc MoypoyHble naaHbl No y4ebHuKy AtaHacana J1.C. (2012, 302c.)

HNuTepHeT — pecypcsl:

1. Tlencoser, MmaTemaTuka http://pedsovet.su/load/135
2. Yuwurenbckuii nopran. Marematuka http://www.uchportal.ru/load/28
3. VYpoxu. Her. JIns yautens MaTeMaTHku, anreOpsl, reomerpun http://www.uroki.net/docmat.htm

4  Epaunas xoJuteKius o0pa3oBaTelbHBIX pecypcoB. - Pexxum mocrtyma: http://school-
collection.edu.ru/

5  @exaepalbHbIN IEHTP HHPOPMAIIMOHHO — 00pa30BaTENIbHBIX pecypcoB . — Pexum nocrymna:
http:/fcior.edu.ru/

KpI/ITCpI/II/I U HOPMBbI OLICHKH 3H'dHVII>i, YMCHI/Iﬁ N HaBbIKOB O6y‘121}0U_[I/IXCH

OL[CHKa IMUCbMEHHBIX KOHTPOJIBHBIX pEl6OT.

OTBeET OLIEHUBAETCSI OTMETKOM «5», ecin:
- paboTa BHIOIHEHA TTOTHOCTHIO;
- B JIOTHYECKUX PACCYKICHUIX U 000CHOBAHWH PEIICHUSI HET MTPOOEIIOB U OMMOOK;
- B pelIeHNH HET MaTeMaTHYEeCKHX OMHMOOK (BO3MOXKHA OFHA HETOYHOCTH, OMMCKA, KOTOpas HE SBISAETCS
CIIEZICTBHEM HE3HAHUS WJIM HEMTOHWMaHWs y4eOHOro MaTepuana).

OtMmeTKa «4» CTaBUTCS B CIICAYIONIMX CIydasX:
- paboTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHHWS IIarOB pEIICHUs HEIOCTATOYHBI (ecii yMEHHe
00OCHOBBIBATh PACCYKICHHSI HE SIBISUIOCH CIIENHATEHBIM 00HEKTOM TIPOBEPKH);
- JIONMYIIEHBI OJHA OIMMOKA WIHM €CTh JBA — TPU HEJO0YETAa B BBHIKIIAJKAX, PHCYHKax, YepTeKax WU
rpadukax (eciy 3TH BHABI padOT HE SBIISINCH CIICIIHATLHBIM 00BEKTOM ITPOBEPKH ).

Otmerka «3» CTaBUTCS, €CIIH:
- jomymieHo Oomee omHOW ommMOKM WM Ooiee IBYX — TpeX HENOYETOB B BBHIKIAJIKaX, YEpTEeKaxX HIIH
rpadukax, HO 0OyJaromuiicss 0o6IagaeT 00sS3aTeNbHBIMI YMEHHUSIMH I10 IPOBEPSIEMOi TeEMe.

OTMeTKa «2)» CTaBUTCS, €CIIH:
- JIONYIIEHBl CYIIECTBEHHBIE OMMOKH, IMOKa3aBIINe, YTO OOy4alomMics He o0NafaeT o00s3aTenbHBIMU
YMEHUSIMHU 10 JAHHOM TEME B IIOJTHOU Mepe.

VY4uuTenb MOXKET MMOBBICUTH OTMETKY 38 OpUTMHAJIBHBII OTBET Ha BOIIPOC WJIM OPUTHHAIIBHOE PELICHUE
3aJa4u, KOTOpbIE CBUIETEIBCTBYIOT O BBICOKOM MaTEMaTHYECKOM Pa3BUTUH 00yUarolerocs; 3a pemeHue 6ouee
CIIOXKHOMH 3a/1a4M WJIM OTBET Ha 0oJiee CI0XKHBIM BOIIPOC, MPEIIOKEHHBIE 00Y4atoIeMycsl JOMOIHUTEIBHO 11OCIIe
BBIITOJIHEHUSI UM KaKHX-TTM0O0 APYTHX 3a1aHHUM.

1. OlleH Ka YCTHBIX OTBCTOB.

OTBeT OLIEHUBAETCS] OTMETKON «5», €CIIH YUEHHUK:
- TIOJIHO PAacKpbUI CoJepiKaHue MaTepHuaia B 00beMe, MPeayCMOTPEHHOM IIPOrpaMMON U y4eOHUKOM;
- U3J0XKWI MaTepuall TPAaMOTHBIM SI3BIKOM, TOYHO HCHONb3ysd MAaTeMaTHYECKYyI0 TEPMUHOJIOTHIO H
CHMBOJIMKY, B ONPENENEHHOM JIOrHYEeCKOH MOCIe0BaTEIbHOCTH;
- TPaBWIBHO BBIIIOJHUI PUCYHKH, Y€PTEKH, IPauKH, COMyTCTBYIOLINE OTBETY;


http://www.alleng.ru/d/math/math1111.htm
http://www.uroki.net/docmat.htm
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Fschool-collection.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHk3JUVA2ejSAOqqYv6yS-XgFQVag
http://www.google.com/url?q=http%3A%2F%2Ffcior.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNHGh8PG1OAlHo0v3ikxWs3MtWqm3A

moKasaJl yMCHHEC UIINTFOCTPUPOBATH TCOPHUIO KOHKPETHBIMUA IIPUMEPAMU, IPUMCHATL €C B HOBOH CUTyallun
IIPpU BBITOJIHCHUU MIPAKTUYCCKOI'O 3a1aHUA;

MNpOACMOHCTPHUPOBAJl 3HAHUEC TCOPUU paHEC U3YUYCHHBIX COMYTCTBYIOIIUX TCM, C(bOpMI/IpOBaHHOCTL n
yCTOfI‘II/IBOCTI) HCIIOJIb3YEMBIX IIPU OTBETEC YMeHI/Iﬁ 1 HAaBBIKOB;,

OTBC€YAJI CaMOCTOATCIIBHO, 0e3 HaBOJAIINX BOIIPOCOB YUHTCIIA,

BO3MOKHBI OJHAa — ABE€ HCTOYHOCTU IMPU OCBCIICHUE BTOPOCTCICHHBLIX BOMNPOCOB WJIM B BBIKJIAaJKax,
KOTOPBIC YUCHUK JICTKO UCHIPAaBUJII ITOCJIC 3aMCUaHUA YUUTCIIA.

OTBeT OLICHUBAETCS] OTMETKOU «4», €CIIH yIOBIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OIICHKY «5», HO IIPH 3TOM
HMMeeT O/IMH U3 HeI0CTATKOB:

B U3JIOKCHHHU OOITYIICHBL HeOOJIbIIHE Hp06eﬂbl, HE NCKa3suBIICC MATEMATUUICCKOC COACPIKAHNUEC OTBETA,
AOOMMyHIE€HbI OAWH — IBa HEAOYCTA IMPU OCBCIICHUN OCHOBHOI'O COACPIKAHNA OTBETA, UCIIPABJICHHBLIC I1OCIIC
3aMCYaHusd YYUTEIIA,

JAOMYyHICHbI ommubka wiIm Oomee JABYX HCOOYCTOB IIpHM OCBCHICHHWH BTOPOCTCIICHHBLIX BOIIPOCOB WJIN B
BBIKJIaJIKaX, JICIKO MCIIPABJICHHBIC IIOCJIC 3aMCYaHNA YUUTCIIA.

OTtMeTKa «3» CTaBUTCS B CIEAYIOIIUX CIyqasx:

HEMOITHO PACKpPBITO COfIep)KaHHe Marepuana (colepKaHue H3JI0KEHO (QparMeHTapHO, HE Bcerjaa
MOCJIE0BaTENbHO), HO TIOKa3aHO oOO0Ilee MOHMMaHHe BOMpoca W MPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTaTOYHBIE JUIsl YCBOCHUS MPOrPAMMHOI0 MaTepuaa;

WMENNCh 3aTPyJHEHHUS WIH JOMYIICHbl OIMIMOKK B OINpPEAEICHUH MaTeMaTU4YeCKOW TEPMHHOIIOTHH,
YepTexkax, BBIKIaKaX, HCIPABIEHHbIE MTOCIIE HECKOJILKUX HABOJSIIUX BOIIPOCOB YUHUTEIIS;

VUEHHK HE CIPABWICS C MPUMEHEHWEM TEOPHU B HOBOW CUTYAIlMH TPU BBINTOJHEHHH MPAKTUYESCKOTO
3aJlaHusl, HO BBITIOJIHWII 331aHHsI 0053aTETbHOT0 YPOBHS CIIOKHOCTH TIO JIAHHOW TEME;

MPH JIOCTATOYHOM 3HAHWM TEOPETHYECKOro MaTepHaja BBISBIEHA HEJO0CTaTOYHas c(hOpMHPOBAHHOCTD
OCHOBHBIX YMEHUI1 U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIOMNX CIIydasx:

HE PacKpBITO OCHOBHOE COZIep)KaHue yueOHOro MaTepuana;

00Hapy)KEeHO HE3HAHWE YYCHUKOM OOJIBIICH MM HanOosiee BAXKHON YacTH YIeOHOro MaTepuania,
JOMYIICHBI OMMOKN B ONpPEJEICHHN MOHSATHH, MPU UCIIONH30BAHUU MAaTEMATUYECKONW TEPMHUHOIIOTHH, B
PUCYHKaX, 4YepTekax WM rpadukax, B BBIKIAIKaX, KOTOPbIE HE HCIPABJICHBI MOCIE HECKOIBKUX
HABOJSIIIUX BOIPOCOB YUUTEIIS.

KOHTpOJ'IBHO-I/ISMepI/ITeHBHHe MaTcpuralibl 110 anre6pe W Ha4daJlaM aHaJIu3a

KonTpoasnas padoraNel no reme «Crenenn u kopHu. CreneHHast QyHKUIHS»

BapuanTt 1

Brruucnure:

a) ¥-100000; 6) 4/1296; B) —&/0,000064 +3/—1331.

Pacrionoxxure yncna B HOpsaKe yObIBaHUS: ?&/ﬁ; \/E : 8/666.
[Toctpoiite rpaduk GyHKIUU:

a) y=3¥x-2+106) y=-x+1-2.
Breruncaure: +/ 40412 — 44\/%.



Haiizte 3HaueHue Boipaxenns: +/9b? —3/8b° —4/256b* +8/2401 npu b =+/7 - 3.

6. Pemmte ypaBHenue: 3/ X —2 =X+ 4.

o

Bapuanr 2

1. Beruucnure:

a) 3/—4096; 6) §/0,000064;8)%/—128 +4/0,0625.

2. PacmonoxuTe uncia B IOPSIKE BO3PACTAHMUS: 42; 3/3; $/11.

3. Tocrpoiite rpaduk HyHKINU:

a) y=3IYXx+1-2;6) y=-Yx—-2+1.

4. Beryuciure: 64\/% -2 15\/5 )

5. HaiinuTe 3HaueHME BhIpAKEHUS: J25a% +3/64a® —4/16a* —$/676 npu a= 3/26 - 3.
6. Pemmure ypaBHeHue: Y X+2 =—X—4.

KonTpoabHasi padora Ne3 mo teme [lokazarenbHass QyHKIM s

Bapuant 1
1. Bemauciure:

2—1 1 1 1 1 2
a)5_3; 6)(§j, B) 32° —642; F)(3—23J[9+3~23+23}

1
2. Tloctpotite rpaduk GyHKINN: a) y=x3-3;, 6) y=3""

w

. Pewmre ypasuenne: a)+/3-3% = %; 6) 9 +6-3"-15=0.

o~

1 2
3y
. Pemmurte HCPABCHCTBO: 7 < .

49

3 2
5. CoctaBbTe ypaBHEHHE KacaTelbHOH K rpaduky GyHKIun Yy = > x3 — X% B TOUKE X=1.

(lj ,X=>0;
. Hana ¢pyakuus y = f(x),roe f(x)=<\3

$x+1,x<0.

(o3}

a) Beruuciure: f(-1), f (3).
6) IToctpoiite rpaduk GpyHKIHH.



B) Haligure o6nacth 3HaUeHUN (YHKIINU.
r) BersicauTe, Mpu Kakux 3HaYCHUAX MapaMeTpa a ypaBHeHue f(X)=a mmeer aBa KOpHS.

Bapuanr 2
1. Bsruucnure:

e 1o 2 2 s
a) 3:6) (7) 'B) 273 +492: 1) [1+ 53J(1—53 +53].

1 X
2. Tocrpoiite rpaduk pyuxmam:  a) y=(x+1)s; 6) y= (%) +1.

3. Pemmrte ypaBHeHne: a)~/2 2% = %; 0) 4" +2* -12=0.
1 x2+2x 1 16-x

4. Pemurte HEpaBEHCTBO: | — >| — .
5 25

y 3.2 1
5. Haiinute HanOosblee ¥ HaMMEHbIIee 3HaYeHUS! QYHKLIUU Y = 2 X3 — 3 x> ma otpeske [0;8].

3-2,x<0;

—3x+1,x>0.

6. Mana ¢pyukuus y = f(x), rme f(x) :{ a) Beraucnure: f(-2), f (7).

0) Iloctpoiite rpaduk GyHKIIHH.
B) Haiimute obmacTs 3HaueHUN QyHKIIUH.
r) BeisicHUTE, TpU KakWX 3HAYCHUSX MMapaMeTpa a ypaBHeHue f(X)=a mmeer aBa KOpHSI.

KonTpoabHasi padora Ne4 o teme «Jlorapupmuueckass GyHkuus»

Bapuant 1

1. Beiunciure: a) |098(64‘{/§). 6) 25"'°% 1,

2. Tloctpoiite rpapuk QyHKIMH: a) y=log,x+2;, 6)y=log,x’.
2

3. Pemure ypaBHeHHE: a) |095(X +3) =2- |0g5(2x +1); 6) logZ—2log3x —1=0.

4. Pemre HepaBeHCTBO: [0g, X <11—X.

5. Pemmrte ypasaenue: 100" X —8x'9* = 20,

Bapuanr 2



1. Bsruuciure: a) Iogz(32§/E) 6) 36"'°%2,

2. Tlocrpoiite rpaduk GyHKIUU: a) y=log,(x-3); ©6) y=log,x°.

3
3. Pemmte ypasuenne: a)log,(2x —5)+log,(2x—3)=16) lg?x +4lg10x =1.

4. Pemnte HepaBeHCTBO: log, X > X — 6.
5

2 2
5. Pemmre ypaBHeHne: X °%* —3°%* =6,

KonTtpoubsHas padoraNeS no reme «Jlorapupmudeckne HepaBeHCTBA»

Bapuant 1

1. Pemmnte HepaBencTro: log, (X + 3) > —2.
2

2. Hccnenyiite pyukuumo Y =e*(2X + 3) Ha MOHOTOHHOCTB M DKCTPEMYMBI.
3. Hamwmmure ypaBHeHHE KacaTeabHOM K rpaduky ¢pyHkimu Y = In(ex)
B TOuke X=1.
4. Pemmure ypaBuenue: log, x> +log, 5+3=0.
-y
lj — 32)(—5

5. Pemure cuctemy ypaBHEHHI (9
5

log,(3y +8x—-3) =log, lg10000 + log 5, X°.

Bapuanr 2

1. Pemmwre HepaBeHcTBO: log, (X +5) > —1.
3

2. Uccnenyiire ynkiumo Y =e”(3X —2) Ha MOHOTOHHOCTb M DKCTPEMYMBI.
3. Hamummmte ypaBHeHHE KacaTelbHOU K rpaduky QyHKuu Y = In(2X —5)

B TOYKE X=3.



. Pemmure ypasuenue: log, 2 -1=4log, Jx.

i 7y — 5X+l
. Pemute cucremy ypaBHeHu# 1\ 25 ’

log,(4y +6x—12) =g log,1024 + log ,, x°.

KonTpoabHnas pabora Ne7 no teme «IlepBoodpa3Hasi 1 HHTErpajn»

Bapuanr 1
9 o 1 y
. Hokaxute, yto pyHKIUS Y =4X" +2Sin 2X———5 sgBisgeTcss nepBooOpa3sHON Uisl (QYHKUUHU
X
8 1
y =36X" +4C0s2X + —;.
X

. dna nmanHOW ¢yHKIMU Y =4C0S2X—3SIN X HalguTe Ty TEpBOOOpasHy, rpaduk KOTOPOU
MPOXOJUT uepe3 3aaHHyto TOUKy A (-1;0).

T

2 4
. Berumcnute unTerpai: a) I4x3dx; 0) IZSin Axdx .
1 0

. Boeruncmute miomazps GUTYpHI, OTPaHMUYEHHOH IMHUAME Y = X° —4X+5,y = X +1.

. UsBectHo, uto ¢ynkumus Y=F(X) — mepoobOpasnHas a1a ¢yHkimu Yy = (x> —9x)J/x—2.
Uccnenyiite pyakiuio Y = F(X) Ha MOHOTOHHOCTb ¥ 3KCTPEMYyMBI.

Bapuant 2

. Jokaxure, 4to ¢yHKIMSA Y =—3X° + 2tgx++/— X +5IN X —7 sBnsercs mepsooOpaz-HOH s

2 1 5
=-24x" + —~ +=.
Pymicui y COS’X  24J—X X

. s nanHOW (yHKIMH Y =—-2COSX+5Sin 2X HalauTe Ty MepBOOOpasHyw, rpadguk KOTOPOH
7.5
MIPOXOJIUT Uepe3 3aJaHHyI0 TOUKY A (- E’E ).

T

3 2
. Beruucnure unTerpal: a) jGdex ; 0) I4COS 2xdx .
1 z

4

. Brruucnure mnomanas GUrypsl, OrpaHUYeHHON JIMHUSAMU Y = —X? +3x +4, y=x+1.

. Ussectno, uto ¢ynkima Y=F(X) — mepsoobpasHas mns ¢yskuum Yy = (X° —16X)v/X—3.
Uccnenyiite pynknuto Yy = F(X) Ha MOHOTOHHOCTB M DKCTPEMYMBI.



MssectHO, uto (ynkuus Y= F(X)— mepoobpasnas mns Qyakuuu Yy = (X° —25X)V/X—4 .
Cpasuurte uncia F(6) u F(7).

Bl

N

6 1
BEIYHCIIMTE HHTErpa: a) I 7x%dx ; 6) IGCOS 6xdx .
3 0

. 6
Boruncnure miomaas GUrypsl, OrpaHUYeHHON JIMHUSAMU Y = ——, Y = X+ 7.
X

UzsectHo, uto (yHkius Y= F(X) — mepooOpasHas mis Qynkmun Y = (X° —36X)vVX—2.
Cpasuure uncna F(3) u F(4).

KonTpoabHnas padora Ne8 mo teme «KomOMHaToprka U TeOpusi BEpPOSITHOCTH»

Bapmuanr 1

B xny6e 25 cmoprcmenoB. CKOJBKMMH CrocoOaMy W3 HUX MOXKHO COCTAaBUTh KOMaHAY U3
YETBIPEX YENOBEK JUIsl Y4acTHsl B UYETHIPEXATANMHOU dcTtadere ¢ y4€ToM mopsaka mpodera
3TanoB?

CKOJIBKO TpEX3HAYHBIX YMCET MOKHO COCTaBUTH U3 mudp 1, 2, 3, 4, 0 mpu yCIO0BUH, YTO KaXKaas
uudpa MOXKET BCTPETUTHCS B 3alIMCH YUCIIa OJIUH pa3?

Pemute ypapnenne A, —C. =98.

5
Hanummure pasnoxeHue creneHu 6I/IH0M3(2X2 — —j :
X

N3 komoapl B 36 KapT BBITACKUBAIOT JBE KapThl. KakoBa BEpOSTHOCTHh M3BJIEYb IPH STOM KapThl
OJMHAKOBOU MacTH?

Ha mnpsmoii B34Thl 1I€CTh TOYEK, a Ha MapauiesibHOM el mpsiMod — 7 Toyek. CKOJIbKO
CYIIECTBYET TPEYTOJIbHUKOB, BEPIIMHAMH KOTOPBIX SIBIISIFOTCS IaHHBIE TOUKH?

Bapuant 2

CKOJIBKMMH CII0COOaMHU MOYKHO COCTAaBHTD TpéXHBeTHLIfI MOJOCAThIN (bnar, C€CJIM NMCCTCA TKAaHb
IIATU pa3JIMYHBIX I_IBCTOB?

CKOJIBKO pa3iaMyHbIX TPEX3HAYHBIX YMCEN MOKHO COCTaBUTh U3 1udp 1, 2, 3 npu ycroBUH, 4TO
UGpPbl MOTYT HOBTOPATHCS?

Pemute ypasnenne A’ —6C 2 =0.

6
1
Hamuiure PAa3JI0KCHUC CTCIICHU ouHoMa (3X2 +— .
X

W3 xonoasl B 36 KapT BBITACKUBAXOT TPU KaPTHI. Kakosa BEPOATHOCTH TOTO, UYTO BCC OHU TYSBI?



. CkonbKoO CyCCTBYCT TPCYTOJIbHHUKOB, BCPHIMHBI KOTOPBIX ABJAKOTCA BCPIIMHAMU JAHHOI'O

BbIIYKJIOTO 10-yronpHuka?

KonTpoabsHnas pabora Nel0 o teme «YpaBHeHHsI 1 HEPABEHCTBAa»

Bapmuant 1

. Pemmre ypaBuenue: a) V9 —x?(2cosx —1) =0; 6) lg®x+4lg % =1

B) V4X+12 ++/12 —8x =+/28+8x.

. Pemure HepaBeHcTBO: a) log, (3x— x2) + /3 <0; 6) 3+x—[x—1>1;
2
3X+l+2
> 2log,+/3.
B) 3 _3 9,

. PemuTe ypaBHEeHHE B 1eNbIX ynciax: 12X —5y =4,

x+3y_4x—3y _3

. Pemmre cucremy ypaBnenmii: 3 X—3y  X+3y
34y* —x* =9,

. Pemmte ypasnenue: log, (X + 2) = €0S 7x.

Bapuant 2

. Pemmnte ypaBuenne: a) v4—x%(2sin Xx—+/3) =0; 6) log? x + log, 2 =3
X

B) /1,25— X —+/1,25+ X =4/0,5—0,5x.

. PemmTe HepaBeHCTBO: a) I0g1(5x—x2)+\/§Iogsl <0; 6) 2+X—[2x+1<-3;
3
B) 2X+2_5<3Iog 35
2°+1 ~ T

. Pemure ypaBHeHUe B 1enbIx unciax: 5X —3y =11.



Y+X

51" %_¢
4. Pemure cuctemy ypaBHEHHIL: < Y — X y+Xx
x> +y? =13.

5. Pemmre ypaBHenue: Sin(1,57x) = X* + 2X + 2.

HUTorosasi KOHTpOJILHAsA padoTa

Bapmuant 1

. Haiiyiure 3HaueHue BeIpaxkenus: a) /32 - 243 0) ‘{/ 9+-/65 ‘{/ 9-./65

. Haiinure o6muii Buj nepsoo6pasnoii ais dpynxiuu f(x) = 2(3x + 1)°

. Beraucnute muomans GpUryphl, OrpaHUYeHHOH MMHUSAMH Yy = X° +2X, y=0,x=1,x =2

. PernTe uppannonanbHoe ypaBHEHHE: a) *\/ 3x—2=5x—-38

0) x/m-<\/x+3
B) X ++/x’ —x+9=3+x

3 1
. Pemnre nokasarensHoe ypasrenne: 3 —2-3° —3" =180

Bapuant 2

. Haiinute 3Hauenue Beipaxcenus: a) /16 - 625 0) 3&/10 +-/73 -3\/10 ~.J73

. Haiinure o6muit Buz nepeoo6pasnoii mis dyrximu f(X) = 3(4x + 5)°

. Beruncnute minomaabs GUrypsl, OrpaHU4eHHON TUHUSAMH Y = x3 + 4x, y=0,x=1,x=3

. Peminte uppanuonansHoe ypaBHEHUE U HEPABEHCTBO: a) *\/ 5x +1=3x-5

6) 2x—1>/x+4

) X*+2/x* —3x+11=3x+4

-1 1
. Pemure nokaszarenpHOE YPaBHCHHUC! 2x - 3 : 2x + 7 : 2)“L = 92



KonmposavHas pa6oma N21 no meme: «Bekmopul. Memod koopduHam &
npocmpaHcmee»

BapuanT-1

- —»> -
1. JMaubl BekTopbl a (-3;1;4),68(2;-2; 1)vc (2;0; 1) . Haitjute
- 1> > —>
KOOP/IMHATBI BEKTOpa p=-a ~ 6 - 3¢

2. HaiiguTe 3HAYeHUs m U N, IPH KOTOPBIX BEKTOPBI d (m)]-2; 3) u
?[ -8, 4; n) ,6yayT KOJIJIMHEAPHBIMHU.
3. Bepuinnbl A ABC umeroT koopauHathel A(2; 1; -8); B( 1; -5; 0);
C(8; 1;-4). lokaxxuTe, 4TO TPEYyTroJIbHUK paBHOOEIpEHHBIMH.
> —»> —»>
4. BbluucCaMTe CKa/IspHOE IpOU3BeJleHUe BEKTOPOB d U 8, ecau a ( 2;-1; 3)
—
ue(-2;2;3)
5. Jlan ky6 ABCDA 1B:C:D; naitTu yroa mexxay npsamou BC: u AKi, rpe K -
cepearHa CCi.

BapuaHT-2

1. JlaHbI BEKTOpPHBI 71’[3; 2;0), _5[ 9;,0;3) H?[Z; -5, 4) . Haiigute
- > > >
KOOpJIMHAThI BEKTOpa p= 2a - J8tC

2. HavpuTe 3HaYeHUs m U n, NIpU KOTOPbIX BeKTd)pr_c;[-B,i -2;n) u
?(m; -6, -3) ,0yAyT KOJJIMHEAPHbIMH.
3. Bepunnbl A ABC umeroT koopauHatbl A(-1; 5; 3); B(-3; 7; 5);
C(3; 1;-5). [lokaxkuTe, 4TO TPEYroJibHUK paBHOOEIPEHHbIH.
> —> -
4. BpluMcauTe CKaJsipHOE NpOU3BeleHUe BEKTOPOB a U g, ecau a (1; 2; 3)
_>
ue(-1;-2;,-3)
5. Jlan xky6 ABCDA 1B:C:D; HaiiTu yroa Mmexay npsamou AD; u BM;, rne M -
cepeguHa DD;.



KonmponeHaa paboma Ne6 no meme « LjunuHdp. Koryc. LLap»
BapuaHnTt-1

1. OceBoe ceyeHue UMANHAPA — KBAAPaAT, NA0OWaAb OCHOBAHMA UMAMHAPA paBHa 167
cm?. HalnTv naowaab noaHON NOBEPXHOCTU LMAUHAPA.

2. BbicoTa KOHyca paBHa 6 CM, yron nNpu BepLUMHE OCEBOrO ceveHmnsa paseH 120°.
Hantn

a) NAoWaAb Ce4eHMA KOHYca NAOCKOCTbO, NPOXoAALLen Yepes ABe obpa3syoLlme,
Yron mexay Kotopbimn paseH 30°.
6) nnowaab 6OKOBOM NOBEPXHOCTN KOHYCA.

3. dvnameTp wapa paBeH 20cm. Yepes KoHew, AnameTpa NpoBedeHa NAOCKOCTb NoA

yrnom 45° Kk Hemy. HaitTu 4MHY IMHUK NepecedeHmnsa cdepbl 3TOM NAOCKOCTbIO.

BapuaHT-2

1. OceBoe ceyeHMe UMANHAPA — KBAAPAT, ANAroHa b KOTOPOro pasHa 4 cm. HanTwm
naowaab NONHOM NOBEPXHOCTU UMAMHAPA.

2. Pagnyc ocHOBaHMA KOHyCa paBeH 6 cm, a 06pa3ytollad Hak/IOHEHA K MIOCKOCTM
ocHoBaHusa noa yrnom 30°. Hantu
a) NAoLWaib CeYeHNa KOHyCca NAOCKOCTbIO, MpoXoAdllei Yepes Ase obpasytoulme,
Yron Mexay KoTopbiMn paseH 60°;
6) nnowanb OOKOBOM MOBEPXHOCTN KOHYCA.

3. [wnameTp wapa paseH 16 cm. Yepes KoHel, AnameTpa NpoBeaeHa NJ0CKOCTb MOJ,
yrnom 30° K Hemy. HanTn naouwaab ce4eHns Wwapa 3ToM NAOCKOCTbHO.

KoHmponeHaa paboma Ne9 no meme « O66EMbl men»
BapunaHT-1
1. Haiiiute o06beM MHOrorpaHHMKa, H300paKeHHOT0 Ha pPUCYHKe, Bce
JIByTpaHHbIE yTJIbl KOTOPOTO NpsiMble. Pa3Mepbl Ha pUC. JaHBI B CM.

2. HalizyuTe BbICOTY KOHYCa, ecay ero oo6beM 48 1 cM3, a paauyc ocHoBaHUA 4
CM.



CTopoHa OCHOBaHMS NPaBUJIbHOW IECTUYTOJIbHOU NUPaMU/bl PaBHaA 2,
60K0BOe pebpo paBHO 4. HailiiuTe 06'beM NUpPaMU/IbI.

5
B nuivHAp BnMcaHa npru3Ma ¢ 60KOBbIM pe6poM —cM.OCHOBaHHWEM NPU3MbI
T

CJIY>KUT MPSAMOYTOJIbHBIM TPEYroJIbHUK, KaTeT KOTOPOro paBeH 4 cM, a
npuJexalun ocTpbid yroy paBeH 60°. HanauTe 06'beM LUIAMHAPA.

0O6beM mapa paBeH 500m cm3. Ha paauyce kak Ha JguamMeTpe MOCTPOEH
Jipyrou map. Hanaure o6’beM Masioro mapa.

KoHmponeHasa paboma Ne3 no meme « O6émbl men»
BapuaHT-2
HaligyvTe 06'beM MHOIOIPaHHUKA, U300 paKeHHOT'0 HA PUCYHKE, BCE
JIByT'paHHbIE YTJIbl KOTOPOTO NMpsiMble. Pa3aMepbl Ha pUC. JaHbI B CM.

3

—_= = = = =

4 -
e P

-

1 1
HaiiuTte paguyc ocHOBaHHUs KOHYCa, ECJIU €ro BbIcoTa 3 cM, a 06beM 751 cm3.

CTopoHa OCHOBaHMs MPAaBUJbHOW LIECTUYTOJIbHOU MMpPaMU/ibl paBHa 4, a
YroJ Mex/ly 60KOBOM rpaHbi0 U OCHOBaHWEM paBeH 45 . Haliaure 06beM
NHpPaMU/bl.

B ocHOBaHMU NPSAMOUN MPU3MBbI JIEXKHUT MPSIMOYT0JbHbIN TPEYTOJbHUK C
4 .

kateTaMu 6 U 8. BokoBble pebpa paBHbI —cM. HaliaiuTe 06'beM IUJIUH/PA,
T

ONMKWCAaHHOTO OKOJIO 3TOM IIPU3MBI.

061beM 11apa paBeH 241 cM3. Ha 1raMeTpe Kak Ha paJinyce MOCTPOEH Jpyroi
map. Haligute 06beM 6oJiblIIETO HIAPA.
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