MynununanbHoe Or0KETHOE 00111e00pa30BaTEIbHOE YUPESIKICHUE
«SIxoBneBcKas cpenHss obieoopazoBaTenbHas mkoia «Illkoma ycnexa
SIKOBIIEBCKOTO TOPOJICKOTO OKPYTay

«PaccMoTpeHo» «CoryacoBaHo» «YTBepxKaaIo»
Ha 3acemanmm  MeTOOWMYECKOTO | 3aMeCTHTENb AUpeKkTopa mKoiasl | dupektop MbBOY
CoBeTa I'onoskosa T.H. Mypamkuna C.B. Epmosaesa N.B.
IIpotokon Ne IIpuka3z Ne
OT «__ » 2019r. « » 20 1. oT «__ » 20 r.
PABOYASA ITPOI'PAMMA

IOpuenko Tarbsinbl UropeBHBI

o yueoOHomy Kypcy «Maremaruka

(anredpa, reomeTpus)

7-9 kaacc

AlanTHPOBaHHASI OCHOBHAs 001Ie00pa3oBaTe/IbHAsA MPOrpaMMa
OCHOBHOTI0 0011er0 00Pa30BaHUA, VISl 00YYAKINUXCH C 3a1ePKKOI
ncuxudeckoro passurus, ®I'oC 000

2019




2. llosicauTEeILHAA 3aNMUCKA

Pabouast mporpamma mo ydyeOHOMYy Kypcy «Maremaruka (anareOpa, T€OMeTpusi)» IS
yyaumxcs 7 - 9 coctaBiieHa Ha OCHOBaHUMU:

- ABTOpPCKOM mporpamMmbl 1o anredpe mns 7-9 kijaccoB o0011e00pa3oBaTeIbHbIX
yupexaenuii. Maremaruka: nporpammsl: 5—11 knacceet / [A.I'. Mep3snsik, B.b. [Tononckuit, M.C.
Sxup u ap.]— M.: Benrana-I'pad, 2018. — 152 ¢;

- aBTopckoil mporpammbel no reomerpuu JI.C.AtaHacsHa s 7-9  Kiaccos
0011eo0pazoBaTeNbHBIX yuUpexkaeHud. ['eomerpus. COOpHUK pabouyux mporpamm. 7—9 Kitacchl:
nocooOwue Jisl yauTese o0Ieoopa3oBaTebHBIX YupexaeHuii/ [coctaButens T.A.bypmuctponal].
- M.: IIpocsenienue, 2014.

3. I3MeHeHus1, BHECEHHbIE B ABTOPCKYI0 MPOrpaMmy

JlanHas mporpaMMa paccuMTaHa Ha HM3ydyeHHEe MmaTeMaTuku B 7-9 kmaccax. Cpok
peaymsanuu porpamMMbl 3 roga. CormacHo denepaibHOMY 0a3uCHOMY YYeOHOMY IUIaHy ISt
oOpa3oBaTenbHbIX yupexaeHuil Poccuiickoit ®enepanuu, [IpumepHoil mporpaMMe OCHOBHOTO
obmiero oOpa3oBaHUs MO MaTeMaTHKE, PErHOHAIBHOIO METOJUYECKOTO IMHChbMa, OCHOBHOM
oOpa3oBatenbHoil mporpamMMbl OY U ydyeOHOMY IIaHy 0Opa30BaTENBHOTO YUYPEXKACHUS Ha
W3y4YeHUe MPeIMETa OTBOIUTCS:

- Ha IpeIMeT «anredpa» 4 yueOHbIX yaca B HEJIEIIO;

- Ha IPEIMET «reoMeTpUs» 2 yueOHBIX Yaca B HEEIIO.

Heo0xoanMoe KOJIM4YECTBO 4YacoB B HeIeI0 IO
Kaacc/ypoBennb
Jucuuniuua | mporpamMmme
HU3yYeHUs
7 Kkaacc 8 kiacc 9 kJaacce
«MaremaTtuka» | anredpa 4 4 4
ba30BbIi YPOBEHb | TeOMETpHUS 2 2 2

B nenom, Ha nmpeamer «Matematuka (anredpa, reoMeTpHsi)» OTBOAMTHCA 6 yyeOHBIX
4JacoB B Henenmo, Bcero o 204 gaca. CoriacHo kaleHIapHOMYy ydeOHoMy rpaduky Ha 2019-
2020 yu. roa, B KOTOPOM y4eOHBIH IU1aH paccuuTaH Ha 34 yyeOHbIEe HEJeNu, KOJIMYECTBO YacoB
1o yueOHoMy Kypcy «Matematuka (anredpa, reOMeTpHsi)» COCTaBIISIET:

- B 7 xiacce 204 vaca (6 4acoB B HEZIETIO);

- B 8 kitacce 204 gaca (6 4acoB B HEJIEIO);

- B 9 xiacce 204 gaca (6 4acoB B HE/IETIO).

Tak kak 1Mo okOHYaHUM 7 Kjacce o0ydaromuecs: OyayT cliaBaTh dK3aMeH 0 OujieTaM 1o
reOMETpUH, TO B 3TOT paszzen a00aBieHbl 18 4YacoB M, y4YMThIBas KaJeHAApHBIA yueOHBIH
rpaduk, 1aHHas nporpamma Obljla U3MEHEHa CIeAYIOIUM 00pa3oM:

- B nocienHux riaeax «lloBTopeHne m cuctemaTusanus yuyeOHOro marepuaia», mno 4
yaca OblTH 00BEIMHEHBI, U1 KOPPEKIIMH YaCOBOM HAarpys3KHu;

- U3 nocneanux rias «lloBropeHne u cucreMaTusanys yueOHOro mMarepuana», 3 Jaca
nepeBeicHbl B TepByro TiaBy «[loBTopeHHMe», C IeNbI0 MPOBEPKH 3HAHWK YYaIlIUXCs 3a
IpOILIEAIINe Toa, Ui AaJbHeHIel KOPPEKIUH ITUX 3HAHUMI:

- B 7 KJIacce B pasjiesl TeoMeTpuu A00aBiieHbl 18 4acoB:

* 2 yaca B rnaBy 2 «HauanbHble TeOMETPHUECKUEY,

* 3 yaca B 4 raBy «TpeyroiabHUKn»,

* 5 yacoB B 6 rnaBy «llapasienbHble IPsMBIE,

* 4 gaca B 8 m1aBy «COOTHOILIEHHSI MEXK/1y CTOPOHAMH M YTIJIAMH TPEYTOJIbHUKA

* 4 yaca B 10 rnaBy «IloBTOpeHue u cucreMaTu3anus yueOHOro MaTepuaa».




KoJ-Bo yacoB B
COOTBETCTBHU C

KoJ-Bo yacoB B
COOTBETCTBHH C

KoJs-Bo yacoB B

Ne HaumeHoBaHue pa3jeJa, . . COOTBETCTBHUH C
/i TeMEI aBTOPCKOi ABTOPCKOi paGoueii
NMporpamMmoii NporpamMmmoii mporpammoii
A.I''Mep3asika | JI.C.AtanacsiHa
7 Kaace
1 [ToBTOpeHue 3
2 HauanpHble reomeTprudeckne 7 9
CBEJICHUS
3 | Jluneiinoe YPABHEHHE C OHOM 17 17
NIepEeMEHHOMN
4 TpeyroabHUKH 14 17
5 I{enbie BeIpaKEHUS 68 68
6 | [lapanymenbHble IpsiMble 9 14
7 DyHKIUH 18 18
8 COOTHOIICHUS MEXTY
CTOPOHaMHU U YIJIaMU 16 20
TPEYTOJIbHUKA
9 Cucrembl TUHEHHBIX YpaBHEHUN o5 o5
C IByMsI IEPEMEHHBIMHU
10 | [ToBTOpEHHE M CHCTEMATH3ALIUS 12 4 13
y4e0OHOT0 MaTepuaa
Hroro 140 50 204
8 kaace
1 [ToBTOpeHue 3
2 YeThIpeXyroJbHUKN 14 14
3 PanrioHanbpHbIe BBIpaXeHUs 55 55
4 IImomans 14 14
5 KBanparhble KopHU.
o 30 30
JlelicTBUTENIbHBIE YUCIIA
6 [To100HBIE TPEYTOIBHUKH 19 19
7 KBaapatHbie ypaBHEHUS 36 36
8 OKpy’KHOCTb 17 17
9 [ToBTOpEHME M CUCTEMATH3AITHS 19 4 16
yueOHOro MaTepuasa
Hroro 140 68 204
9 kaace
1 [ToBTOpeHue 3
2 Bekrtopsr 8 8
3 Meroa koopAuHAT 10 10
4 | HepaBeHncTBa 26 26
5 CooTHOIEHUST MEXKIY
CTOPOHAMH U YTJIAMH 11 11
TpeyroybHuKa. CKanspHoe
MIPOU3BEICHNE BEKTOPOB
6 KBagpatuunas ¢hyHKIus 45 45
7 JlmuHa OKPYKHOCTH U TIJIOMIA]Th 1 12
Kpyra
8 DeMeHTHl NPUKIIa HON o7 7
MaTeMaTHKH
9 JIBroxeHus 8 8




10 | HauanbHbIE CBEACHUS U3

crepeomeTpun. 00 akcromax 10 10
TUTAHUMETPUHI
11 | YucioBele TOCIEN0OBATEIILHOCTH 24 24
12 | TloBTOpEHUE U cHUCTEMAaTH3AIUS 18 9 20
y4eOHOro Marepuaa
Hroro 140 68 204

s pa3paboTku paboueil MmporpaMMbl MO MaTeMaTHKe ObUIM BbIOpaHBI aBTOPCKHE
nporpammbel A.I'. Mep3msik u JI.C.ATanacsiHa, Tak Kak 3TH NPOrpaMMbl IPETyCMaTpUBAIOT
dbopmupoBaHKEe Y 00YJArOIITUXCSI:

- 0011ey4eOHBIX YMEHUH U HABBIKOB;

- YHUBEPCAJIbHBIX CIIOCOO0B AEATEIbHOCTH;

- YMEHHMSI CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPIaHU30BbIBATh CBOIO [T03HABATEIIbHYIO
JESITEIIbHOCTD;

- HCIOJIB30BATh JIEMEHTHI IPUYNHHO-CIIECTBEHHOTO U CTPYKTYPHO-(DyHKITHOHAIEHOTO
aHaIIn3a;

- OIPEJENSTh CYIIHOCTHBIE XapaKTEPUCTUKU U3Y4aeMOro OOBEKTa;

- OLICHUBATh M KOPPEKTHPOBATH CBOE MIOBEJICHUE B OKPYKAIOIIEM MUDE.

Pabouas mporpamMma OpHMEHTHpPOBaHA Ha WCIOJIB30BAHUE YYEOHO-METOIUIECKOTO
KOMIUIEKTA:

1) AunreOpa: 7 knacc: y4eOHUK /sl ydamuxcsi 00I1eo0pa3oBaTe/IbHbIX OpraHu3aIiii/
A.I'. Mep3nsk, B. b. [Tonouckuii, M.C. fAxup.— M.: Benrana — I'pad, 2015;

2) Anrebpa: 8 kiacc: y4eOHMK ISl ydamuxcsi 00I1eo0pa3oBaTelibHbIX OpraHu3aIiii/
A.Il'. Mep3nsk, B. b. [Tonouckuii, M.C. Sxup.— M.: Benrana — I'pad, 2015;

3) Anrebpa: 9 ximacc: y4eOHHK JUIsl ydaIIuxcst 00IeoOpa3oBaTeIbHbIX OpraHU3arHii/
A.I'. Mep3nsxk, B. b. [Tonouckuii, M.C. Sxup.— M.: Benrana — I'pad, 2015;

4) Teomerpusi: yueOHMK i 7-9 ki1 00mEeoOpa3oBaTENbHBIX — YUPEKICHUH/
JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues. — M.: IIpoceemienue, 2011;

O6beM yacoB yueOHOW Harpy3KH, OTBEJEHHBIX Ha OCBOEHHE pabouell MNporpammbl
orpenieNieH y4eOHBIM IUIAaHOM O0Opa30BaTENIbHOTO YUPEXKJEHHsI, MO3HABAaTEIbHBIX HHTEPECOB
yYalXxcs.

®opmoil opranuzanuu y4eOHOro Ipolecca sBISETCS YpOK, Ha KOTOPOM COYeTaeTcs
TpyTIIOBasi, KOJUIEKTUBHAS U HHIUBUAyabHas POpMBI pabOTHI.

[IpeoOnanatomeit ¢GopMoOH TEKyLIEro KOHTpPOJIs SBJSETCS ONpOC yyaluxcs B
COUETaHUM C MPOBEPOUYHBIMU paboTaMHu, TECTaMU M CaMOCTOSTENbHbIMH paboramu. Ha
OCHOBAHMUHU TIOJIOKEHHUSI O TNPOMEXKYTOUHOM aTTeCTallMM OOYYaroIUXCs ULIKOJbI, IIaHOBOU
dbopMOil KOHTpOJII MO MareMaTuke B 7-9 Kiaccax SBISIETCS UYETBEPTHAs MPOMEKYTOUHAs
OTMeTKa.

4. JIMYHOCTHBIE, MeTAaNpeJMeTHble W NpeIMeTHbIe pe3yJbTaTbl OCBOCHHUS
CoJepKaHUA Kypca MATeMaTUKH

N3yyenne marematuku (anredpa, reoMeTpusi) MO JAAHHOM IMPOrpaMMe CIOCOOCTBYET
(OpMHPOBAHHUIO Yy y4yallUXCAd JUYHOCTHBIX, MeTanpeaIMeTHbIX U NMpPeAMETHBIX pe3yJabTaToB
oOydeHus, COOTBETCTBYIOIIUX TpeOoBaHUSIM benepanbHOTO roCyJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa OCHOBHOTO OOIIEro 00pa30BaHMUs.

JIN4HOCTHBIE Pe3yJIbTAThI:

1) BocnMTaHNE POCCHICKON TPa)KITAHCKOM MIESHTUYHOCTH: NMATPUOTHU3MA, YBKEHHS K
OreuecTBy, OCO3HAHMS BKJIAJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAyKH;

2) OTBETCTBEHHOE OTHOUICHHE K YUYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTh 0OYUaIOIIMXCS K
CaMOpPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIUH K OOYUEHUIO U TO3HAHUIO;

3) oco3HaHHBIH BBIOOp M TOCTPOEHHUE NaJbHEHIIEH HWHIUBUIYaTbHONW TpPaeKTOPHUU




obpazoBaHusi Ha 0a3e OPUEHTUPOBKH B MHpe Tpodeccuit M mpodhecCHOHATBHBIX
IPEIIIOYTEHUN C yUETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB, & TAK)KE Ha OCHOBE
(GopMHpOBaHUS YBa)XUTEJIBHOTO OTHOLICHWUS K TPYAY, Pa3BUTHE OIbITA ydacTHUs B
COLIMAJIbHO 3HAYUMOM TPYIE;

4) yMeHue KOHTPOJIMPOBATh MPOLIECC U pe3yIbTaT yueOHOH U MaTeMaTH4ecKon
JESITEIIbHOCTH;

5) KpPUTUYHOCTb MBILIUICHHS, WHUIMATUBA, HAXOAYUBOCTb, AKTMBHOCTH IIPH
pELIEHNN MaTEMATUYECKUX 3a/1a4;

6) ¢opmHupoBaHHE KOMMYHHKAaTHMBHOM KOMIIETEHTHOCTH B OOILEHHH CO
CBEPCTHHUKAMHM, CTApIIMMH U MIIAIIAMUA B 00pa30BaTeIbHON, OOIIECTBEHHO IMOJIC3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOHN U APYTUX BUAAX JIEATEIbHOCTH;

7) yMeHue SICHO, TOYHO, I'DaMOTHO M3JaraTb CBOM MBbICIM B YCTHOM U
IIMCbMEHHOW  peYd, IIOHMMAaTb CMBICI IIOCTAaBICHHOW 3aJadyd, BBICTPAaWBATH
apryMeHTaluIo, IPUBOIUTh IPUMEPHI U1 KOHTPIIPUMEPBL;

8) yMeHHe KOHTPOJIHMPOBAThH MPOLECC U Pe3yJbTaT yuyeOHOH MaTeMaTHYeCKOM
JeSITEIIbHOCTH;

9) criocoOHOCTh K YMOLMOHAIBHOMY BOCIPHUATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/71a4, pELICHHH, paCCYKICHUM.

MertanpeamMeTHbie pe3yJabTaThl:

1) ymeHue camMOCTOSITEILHO OIpPENEsaTh L€ CBOEro OOy4eHHUs, CTaBUTh U
¢dopmynupoBatk Juisl ceOs HOBBbIE 3a/7aud B ydeOe, pa3BUBaTh MOTHUBBI U HHTEPECHI
CBOEH M03HABATEIbHON JESITENbHOCTH;

2) yMeHuE COOTHOCHTb CBOM JCHCTBUS C IUIAHUPYEMBIMH pe3yJibTaTaMu,
OCYLIECTBJISITh KOHTPOJIb CBOEH JESATENHOCTH B IPOLIECCE TOCTHUKEHHUS Pe3yJbTara,
OIpeseNATh CIOCoObl JEHCTBUI B paMKax NpPEeJIOKEHHBIX YCIOBUH M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JICCTBUS B COOTBETCTBUU C U3MEHSIIOILICHCS CUTYyalUEH;

3) yMmeHue ompenensaTh HOHATHS, CO3/1aBaTh OOOOILIEHMS, YyCTaHABIUBAaTb
aQHAJIOTUHU, KJIacCU(UIIMPOBATh, CAMOCTOSITENILHO BEIOUPATh OCHOBAHUS U KPUTEPHUH IS
KJIaccu(uKaIumy;

4) yMeHue YyCTaHaBIMBAaTb IPUUYMHHO-CJEICTBEHHbIE CBS3H, CTPOMTH
JOTMYECKOE PpacCyXkJEeHHE, YMO3aKiIioueHUe (MHIYKTHBHOE, JAEJYKTUBHOE U IIO
AQHAJIOTUM) U JI€TaTh BBIBObL;

5) pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCHOJIb30BaHMUA HH()OPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHIA;

6) nepBoHayaJbHbIE MPEJICTaBICHUS 00 UAESIX M O METOJaX MaTeMaTHUKU Kak
00 yHUBEpCAJIbHOM $I3bIKE HaYKH M TE€XHHMKH, O CPEJCTBE MOJEIUPOBAHUS SIBICHUN U
IIPOLIECCOB;

7) yMeHue BMJIETh MAaTEMaTHYECKYI0 3aJady B KOHTEKCTE MpoOIeMHON
CUTyalll! B APYTUX JUCLUUIUIMHAX, B OKPY’KAIOLIEH JKU3HH;

8) yMeHue HaxoJIuTh B Pa3IMYHBIX UCTOUYHUKAX MH(OpMaIHIO, HEOOXOIUMYIO
JUI pelIeHHs MaTeMaTH4ecKUX MpoOjeM, M TPEeACTaBIATh €€ B MOHATHOU (opme,
NPUHUMATh pEIICHWE B YCIOBUSAX HEMOJHONM WM W30BITOYHON, TOYHOM WU
BEPOSTHOCTHOM MH(OpMaINH;

9) yMeHue MOHUMAaTh U UCIOJIb30BaTh MaTEMaTHUECKUE CPEJICTBA HATJISAHOCTH
(rpacduku, TAOIUIBL, CXEMBI U JIp.) Ul WIUTIOCTPALlUN, MHTEPIPETalluy, apryMEeHTaIIH;

10) ymeHue BBABUTATH TUIOTE3bl NPHU pPELIEHUH 3a/ladd, MOHUMATh
HE00X0IMMOCTh UX MPOBEPKU;

11) moHMMaHHE CYIIHOCTH alrOPUTMHYECKUX MPEANUCAaHUNH U yMEHHe
JIENCTBOBATh B COOTBETCTBUHU C MPEUIOKEHHBIM aJITOPUTMOM;

12) ymeHue co3gaBaTh, NPHUMEHATH U MPeoOPa3oBBIBATH  3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA, MOJICJIM M CXEM Ul PELIeHUs yYeOHBIX U MMO03HaBaTeIbHbBIX
3az1ayg;



13) ymeHue opraHu30BbIBaTh y4eOHOE COTPYAHUUYECTBO M COBMECTHYIO JESATEIbHOCTD C
YUUTENIEM M CBEPCTHHUKAMH: OIpPENENATh IENH, paclpeaessaTh (PyHKIUM U POIHM YYAaCTHHKOB,
obmue crmocodsl paboThl; yMeHHE paboTaTh B TpyIIe: HaXOAHWTh OOIIEe PEIICHHE M pPeliaTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHUS MO3UIMKA M yd€Ta HHTEPECOB; CIyIIaTh HapTHEPA;
(bopMyIMpOBaTh, APIyMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

IIpeameTHbIe pe3yabTaThI:

1) oco3HaHME 3HAYEHUSI MATEMATUKHU I IOBCEAHEBHOM KU3HU YEIIOBEKa,

2) mpenacTaBIeHME O MaTeMaTHMYecKOoW HaykKe Kak cdepe MaTeMaTHYecKOu
NeSITeIbHOCTH, 00 3Tanax e€ pa3BUTUsA, O €€ 3HAYMMOCTH I Pa3BUTUS LIMBUIIN3ALUH;

3) pa3BuTHE yMEHUH paboTaTh ¢ Y4COHBIM MAaTEMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIHMI0), TOYHO M IPAaMOTHO BBIPAXKATh CBOU MBICIH C
OPUMEHEHHEM MaTeMaTUYeCKOH TEPMUHOJOTHH M CUMBOJHKH, HPOBOJUTH KIACCHU(PUKAIHIH,
Joruyeckue 000CHOBaHMS;

4) BnaseHue 0a30BbIM NOHATUIHBIM alllapaToOM 10 OCHOBHBIM pa3JieiaM COACpKaHMUs;

5) mpakTHYeCKH 3HAaYMMbICe MATEMAaTHYSCKUE YMCHHUS U HABBIKM, UX HNPUMEHECHHE K
pEIICHUIO MaTEMAaTUYECKIX M He MAaTEeMaTHYECKUX 3aj1ad, MPEIoJIaraniee yMeHus:

* BBINOJIHATH BBIUUCIEHUS C HATypaJbHbIMU YHUCJIAMH, OOBIKHOBEHHBIMH U
JECATUIHBIME TPOOSIMU;

* pemaTh TEKCTOBBIE 337a4l apu(METUYECKUM CIIOCOOOM U C ITOMOIIBIO COCTABICHUS U
peleHusl ypaBHEHUH;

* n300pakaTh (PUIypsl HA IUIOCKOCTH;

* HCIOJB30BATh TEOMETPUUYECKHH <SI3BIK» JUISI OMMCAHUS IMPEIMETOB OKPYIKAIOIIErO
MUDA;

* U3MEPSIThH JUIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, BEIYUCISTH IUIOMAIN U 00BEMBI GUTYD;

* pacro3HaBaTh U U300paXkaTh PaBHbIE U CHMMETPUYHbIE (DUTYPBI;

* IPOBOJUTH HECIOXKHBIE MPAKTHYECKHE BBIYUCICHHS C IMPOIEHTAMH, HCIIOIb30BATh
HNPUKUIKY U OLIEHKY; BBIIOJIHATH HEOOXOIUMbIE U3MEPEHHUS;

* WCIOJBH30BaTh OYKBEHHYIO CHMBOJIMKY JUIS 3alUCH OONIMX YTBEPXKICHUU, (opMyI,
BBIPAKECHUM, YPaBHEHUH;

* CTpOWTH Ha KOOPIMHATHOM TUIOCKOCTH TOYKM TI0 3aJaHHBIM KOOpAHMHATAM,
OTpeNieNATh KOOPANHATHI TOUEK;

* YHATaTh M UCHOJB30BaTh WHGOPMAIHIO, TPEICTABICHHYI0O B BHJIEC TaOIHIIbI,
JrarpaMMsl (CTOJIOUATON WM TPYIIIOBOIL), B rpaduueckoM BUJE;

* pemarp MpocTelre KOMOMHATOPHBIE 331a9i TIepeO0OpOM BO3MOKHBIX BAPHAHTOB.

5. Ilnanupyemble pe3yJabTaTbl 00yueHusi mnpeamera «MaremaTnka (ajaredpa,
reomerpus)» B 7-9 kjaccax

AuaredpanyecKne BbIpaKeHH.

Ilo okonuanuu uszyuenus Kypca yuauwjuiica HAyYumca:

* ONEPHPOBATH MOHATHIMHU «TOXKIECTBO», «TOXKIECTBEHHOE MPeoOpa3oBaHuey, pelIaTh
3aJa4, coJieprkalire OyKBeHHbIe JaHHbIe, padoTaTh ¢ popMyJiaMu;

* ONEpPUPOBATh IOHATHEM «KBAJApPaTHBIH KOPEHb», NPUMEHATH €r0 B BBIUMCIICHHUSX;
BBITMIOJHATh MPEe0Opa3oBaHuEe BBIPAKEHUHM, COJEpKAIMX CTENEHU C LEJIbIMU MOKa3aTelsiMUu U
KBaJIpaTHbIE KOPHU;

* BBINIOJIHATH TOXJ/IECTBEHHbIE MTPEOOPa30BaHUS PALIMOHANBHBIX BBIPAXXECHUI Ha OCHOBE
NpaBWI JEMCTBUI HAaJl MHOTOWICHAMH U alreOpanyeckKuMu Apo0smu;

* BBIMIOJIHATH PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.

Yuawuiica nonywum eosmoxcnocmeo:

* BBIMIOJIHATH MHOTOIIIAroBble PeoOpa30BaHusl PAllMOHAIBHBIX BBIPAKEHUH, MPUMEHSSA
MIMPOKHUNA HAaOOp CIOCOOOB U MPUEMOB;



* TPUMEHSTh TOXKIECTBEHHBbIE IPEoOpa3oBaHUs [UId peIIeHUs 3ajad u3
pa3IMYHBIX Pa3JeloB Kypca.

YpaBHeHus.

Ilo oxonuanuu uzyuenus Kypca yuauquiica Hay4umcs.

* pelaTb OCHOBHBIE BHJIbI PAllMOHAIBHBIX YPAaBHEHUW C OJHOW IIEPEMEHHOM,
CUCTEMBI IBYX YPaBHEHHUH C JBYyMs IEPEMEHHBIMU;

* I[IOHMMATh YPAaBHEHHE KAaK BAXKHEHIIYK) MAaTEMaTUYECKYyI0 MOJEIb MJIs
OINKCAHMS U U3YyYEHHs pa3HOOOpa3HBIX peallbHbIX CUTYalLUH, peliaTh TEKCTOBbIE 3a/1a41
anredpanvdeckuM METOI0M;

* NPUMEHATh IpadUyecKue NPEACTaBICHUS U1 HCCIEAOBAaHUS YpaBHEHUH,
UCCJIEIOBAHMS U PEILEHUs CUCTEM YPABHEHUH C ABYMs IIEPEMEHHBIMH.

Yuawuiica nonyuum eosmosrcnocms:

* OBJIAJIETh CHECLMAIBHBIMUA IPUEMAMHM PpELICHUS YPAaBHEHUNW U CHCTEM
YPaBHEHMI; YBEPEHHO NPUMEHSTH annapar ypaBHEHUH AJIs peleHHs pa3HOOOpa3HbIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, IPAKTUKH;

* NPUMEHATh IpaduyuecKue NPEeACTaBICHUS Ui HCCIIEAOBAaHUS YpaBHEHUH,
CHCTEM YpaBHEHHUH, collepKanux OyKBeHHbIE KO PHUIIMEHTHI.

HepageHncrsa.

Ilo okonuanuu uszyuenusa Kypca y4aumjuiica Hay4umcs:

* [OHMMaThb TEPMUHOJIOTUIO U CHUMBOJIUKY, CBSI3aHHBIE C OTHOILUEHUEM
HEPaBEHCTBA, CBOKCTBA YHCIIOBBIX HEPABEHCTB;

* pelIaTh JIMHEHHBIE HEPABEHCTBA C OJJHOM NMEPEMEHHOM U UX CUCTEMBI;

* pewmaTh KBaJpaTHbIe HEpPAaBEHCTBA C OMNOpod Ha TrpaduyecKkue
IIPE/ICTABIICHHUS;

* IPUMEHATH anmnapar HEpPaBEHCTB U PEIICHHUS 3aJad M3 Pa3IUyHbIX
pa3zienoB Kypca.

Yuawuiica nonyuum éosmorrcnocmeo:

* OCBOMTH pazHOOOpa3Hble MPHUEMBI J10KA3aTEeIbCTBA HEPABEHCTB; YBEPEHHO
MPUMEHSTH alnapar HePaBeHCTB sl pEIICHHs pa3HOOOPa3HBIX MAaTeMAaTUYECKUX 3a/1aY,
3a/1a4 U3 CMEXKHBIX MPEIMETOB U MIPAKTUKH;

* MPUMEHTHh rpaduueckue MpPeACTaBICHUS Ji1 UCCIEIOBaHHS HEPaBEHCTB,
CUCTEM HEPaBEHCTB, cojiepkKallluX OyKBEHHbIE KO3 (PUIIMEHTHI.

YuciaoBble MHOKECTBA.

Ilo oxonuanuu uzyuyeHus Kypca y4aujuiicsa Hay4umcsa:

¢ IOHUMAaTb TCPMUHOJIOTUIO 1 CUMBOJIUKY, CBA3aHHBIC C TIOHATHEM MHOXKCCTBA,
BBITIOJHATH ONEPAlMU HAJl MHOKECTBAMU;

® HMCIIOJIB30BAaTh HAYaJIbHBIC IMPCACTABJICHHUA O MHOXCCTBC I[CﬁCTBI/ITGJ'II)HI)IX
qrcel.

Yuawuiica nonyuum eosmoorrcnocmes:

* pa3BHUBATh MPEACTABICHUE O MHOXKECTBAX;

® pa3BUBaATh MPCACTABJICHUC O YHUCJIC U YHCIOBBIX CUCTEMAX OT HATYpPAJIbHBIX
JI0 NEHCTBUTENBHBIX YHCET; O POJIH BBIYUCICHUH B MPAKTHKE;

®* Pa3BUTH U YFJ'IY6I/ITI) 3HAHUA O ,ZIGC?ITPI‘—IHOﬁ 3aIlInucu )I@flCTBI/ITGJ'II)HBIX qucen
(mepuoIuYecKue 1 HeMePUOANIECKHUE JPOOH).

DYyHKUMH.

Ilo oxonuanuu uzyuenus Kypca y4auuiicsa Hayuumcs:

* MOHMMATh W HCIOJIb30BaTh (YHKIMOHAJbHBIE MOHATHUSA, S3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);



* CTPOUTHh TpadUKHA DIIEMEHTAPHBIX (YHKIMA, HCCIENOBaTh CBOMCTBAa YHCIOBBIX
(GYHKIMI HA OCHOBE M3Y4EHUS MOBEACHUS HX Tpa(uKoB;

* MOHMMAaTh (YHKIMIO KaK BXHEHWIIYI0O MAaTEMaTHUECKYH) MOJENb ISl OMUCAHUS
MIPOIIECCOB U SIBJICHUN OKPYKAIOIIEro MHUPA, MPUMEHITh (DYHKIIMOHATBHBIA S3BIK IS OMUCAHUS
Y MCCIICIOBAHUS 3aBUCHMOCTEH MEKIY (PU3NUCCKUMHU BETMIUHAMH,

* IOHUMATh U KCHOJB30BATH SI3BIK MOCIEI0BATEIBHOCTEH (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHHUS ),

* TpUMEHATH (QOpPMYJBI, CBsS3aHHBIE C apUPMETHYECKOH U TEOMETPUYECCKOU
POTPECCUSMU;

* TPUMEHATH anmapat, cHOPMHUPOBAHHBINA MPU M3YUYEHUU IPYTHX pPa3ieioB Kypca, K
PEILICHHIO 3a1a4, B TOM YHUCIIE C KOHTEKCTOM M3 PeabHOM JKU3HU.

Yuawuiica nonyuwum 6osmoscnocmeo:

* IPOBOJIUTH MCCIICJIOBAHUS, CBS3aHHBIC C H3YYCHUEM CBOMCTB (DYHKITUIL, B TOM YHUCIIE C

* UCIOJB30BaHUEM KOMITBIOTEpA; HA OCHOBE Tpa)MKOB M3yUYEHHBIX (DYHKIUN CTPOUTH
Oosee citokHbIE TpaguKH (KyCOYHO-3a/IaHHBIC, C «BBIKOJIOTHIMHY» TOYKAMH U T. I1.);

* HCITIOJIb30BaTh ()YHKIIMOHATIBHBIC TIPEJCTABICHUS U CBOWCTBA (DYHKIMH JUISI PEIICHUS
MaTeMaTHUYECKUX 3a]1au U3 Pa3IMuHBIX pa3zeiioB Kypca;

* pemiath KOMOMHHMpPOBAaHHBIC 3aaud C TpUMEHEHHeM (opMyl N-ro uieHa u
CYMMBI N MEPBBIX YJICHOB apU(PMETUYCCKOH M T€OMETPUYECKON MPOrpeccuii, MPUMEHSS IpH
ATOM armapaTr ypaBHEHUI U HEPABEHCTB;

* TOHUMaTh apUMETHUYECKYI0 U TCOMETPUYECKYIO IPOTPECCHU KaK (QYHKIUU
HATYypaJbHOTO apryMEHTa; CBA3BIBATh apU(METHUECKYIO INPOTPECCHIO C JIMHEHHBIM POCTOM,
TFEOMETPUYCCKYIO — C 3KCIIOHEHIIUATBHBIM POCTOM.

JleMeHThI MPUKJIATHOH MATEMATHKH.

Ilo okonuanuu uszyyeHus Kypca y4awjuiica Hay4umcsa:

* HCIIOJIb30BaTh B XOJI€ PEIICHUS 3a7ad dJICMEHTapHbBIC MPEICTABICHUS, CBSI3aHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HAa4YCHUSIMU BCINYNH,

* HCMOJB30BaTh MPOCTEHINNE CIOCOOBI MPEACTABICHUS M aHANU3a CTATUCTHYECKHUX
JAHHBIX;

* HaXOJIUTh OTHOCUTEIHHYIO YAaCTOTY U BEPOSITHOCTh CIIy4aifHOTO COOBITHUS;

® pemaTL KOM6I/IHaT0pHI>Ie 3ala4uy Ha HAXO0XJICHUC YUCJIa O6L€KTOB NN KOM6I/IHaIII/II\/'I.

Yuawuiica nonyuum eozmosicnocme:

¢ IIOHATHL, 4YTO YHCIIOBBIC JaHHBIC, KOTOpI)IG I/ICHOJ'II)?;y}OTCSI JJISL XapaKTepI/ICTI/IKI/I
00BEKTOB OKPYIKAIOLIETO MUPA, SABIAIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO IO 3aMTUCH
NpUOMKEHHBIX 3HAUEHUH, COJepKaIIUXCsl B MH()OPMAIIMOHHBIX UCTOYHHUKAX, MOXKHO CYJUTh O
MOTPENIHOCTH MPUOIKEHNUS;

¢ IIOHATH, YTO HOFpCIHHOCTI: pe3ynLTaTa BBILII/ICJ'ICHI/Iﬁ JOOJI’)KHA 6BITI> COI/I3MCpI/IMa C
MOTPEUTHOCTHIO UCXOIHBIX JAHHBIX;

* puoOpecT NEPBOHAYAIBHBIM OMBIT OpPraHU3allMd cOOpa JaHHBIX MPU MPOBEACHUU
orpoca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIISATh UX aHATN3, IPEJCTABIATh PE3YJIbTAThl OIpoca B
BH/JIC TAOJIHIIBI, JHATPAMMEI;

* MPUOOPECTH OMBIT MPOBEJICHUS CITYYAHHBIX SKCTIEPUMEHTOB, B TOM YHUCIIE C TOMOIILIO
KOMHBI—OTepHOFO MOJIGJ'H/IpOBaHI/ISI, I/IHTepHpeTaHI/H/I nux pe?)y.]'IBTaTOB;

* HAy4YUThCS HEKOTOPBIM CIEI[HAIBHBIM MPUEMaM pelieHs] KOMOMHATOPHBIX 3a/1a4.

Harnsanas reomerpus.

Ilo oxonuanuu uzyuenusn Kypca y4auquiicsa Hayuumcs:

* pacIiO3HaBaTh Ha YepTekKaxX, PUCYHKAX, MOJEIAX U B OKPYKAIOIIEM MUpE IIJIOCKUE U
IIPOCTPAHCTBEHHbIE FeOMETpUUECKUEe (PUTYPHI;

* pacmo3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Mapajulesenumnena, MpaBUIbHON
mUupaMuJbl, HUJINHAPA U KOHYCA;



* ONIPECIIATH 10 JIMHEWHBIM pa3MepaM pa3BEPTKH GUTYPHI IUHEHHBIC Pa3MEphI
camoit purypsl 1 Ha000pOT;

* BBIYUCIIATH 00BEM MPSMOYTOIBHOTO TapalyIe/IeuIe/a.

Yuawuiica nonyuum eozmoosrcnocme:

*  BBIUHCIATH OOBEMBI  MPOCTPAHCTBEHHBIX TI'E€OMETPUUECKHX  (UTYP,
COCTaBJICHHBIX U3 MPSMOYTOJIbHBIX apaJlJICJICHUIIE/IOB;

* YIUIyOUTh W Pa3BHUTh MPEJACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECCKUX
¢urypax;

* IPUMEHSTH TIOHATHE Pa3BEPTKHU ISl BBIMIOTHEHUS TPAKTUUECKUX PACUYETOB.

I'eomerpuueckue purypsbi.

Ilo okonuanuu uzyuenus Kypca y4aujuiicsa Hayyumcsa:

* MIOJIL30BAThCS S3BIKOM T'€OMETPHH UISl OTIMCAHUS IPEIMETOB OKPYIKAIOIIETO
MHUpPA U UX B3aUMHOTO PACIIOIOXKCHHUS;

* pacro3HaBaTh M W300pakaTh Ha 4YepPTEkKaxX U PUCYHKAX TEOMETPUYCCKHE
GuUrypsl U UX KOHQUTYpAIIHH;

* HAXOJWTh 3HAYCHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOIICHUS,
rpagycHyio Mepy yrioB ot 0 mo 180°, mpumensisi onpeeneHus, CBOWCTBA U TPU3HAKU
GuUryp WM HMX D3JIEMEHTOB, OTHOIIECHUS Quryp (PaBEeHCTBO, MOJO0HE, CUMMETPHH,
MIOBOPOT, apaJUIeNIbHBINA TIEPEHOC);

* ONEpUpPOBATh C HAYAJIbHBIMU IOHITUSMU TPUTOHOMETPHH W BBITOJHSATH
dJIEMEHTAPHBIE ONePAIH HAJl PYHKIHSIMH YTJIOB,;

* pemiath 3aJaydl Ha JIOKA3aTEIbCTBO, OMHPAsCh HA H3YYCHHBIC CBOWCTBA
GUTYp M OTHOIICHHUIA MEXTy HUMH U IPAUMCHSISI H3yUYEeHHBIC METOIbI JOKA3aTEIIbCTB;

* pemiath HECIIOKHBIC 3a/ladyd Ha [OCTPOCHUE, TPUMEHSSI OCHOBHBIC
QITOPUTMBI IOCTPOCHHSI C TOMOIIBIO ITUPKYJIS M IMHEHKH;

* pemarp MPOCTEHUIINE TUIAHUMETPUYCCKUE 3a/1a4H B IPOCTPAHCTBE.

Yuawuiica nonyuum eo3moxncnocme:

* OBNQJIETh METOJAaMU PEIICHHs 3a/Ja4 Ha BBIUMCICHHUS M JI0Ka3aTeJIbCTBA:
METOJIOM OT MPOTUBHOTO, METOJOM IOA00HS, METOAOM Iiepebopa BapUAHTOB W
METOJIOM T€OMETPHUUECKHUX MECT TOUEK;

* IPUOOPECTH OMBIT MPUMEHEHHUS AITeOpPandeckoro M TPUTOHOMETPHUECKOTO
anmapara ¥ uJei ABMKEHUS IIPU PEIIeHUU TeOMETPUIECKUX 3a/1ay;

* OBIIQJCTh TPAJAUIMOHHOM CXEMOW peHIeHHs 3a7ad Ha TIOCTPOCHHE C
MOMOIIIBIO IIUPKYJIS ¥ TMHEHKU: aHAIN3, TIOCTPOCHHE, J0Ka3aTENbCTBO M UCCIIEI0BAHUE;

* HAYYUTHCS peliaTh 3a7a9M Ha MMOCTPOCHUE METOI0M I'€OMETPHYECKOTO MecTa
TOYEK U METOJIOM MOA00HS;

* MPUOOPECTH OMBIT WCCIEAOBAHUS CBONCTB IUIAHUMETPHUYECKUX QUTYDP C
MOMOIIBIO0 KOMIIBIOTEPHBIX MTPOTPAMM;

* TPHOOPECTH ONBIT BBITOJHCHHUS TPOCKTOB MO TemaM: «[eomeTpuueckue
npeoOpa3oBaHus Ha TUIOCKOCTHY, «[locTpoeHre 0Tpe3KkoB 1Mo GopMyIie.

I/I3Mepeﬂne reOMETPpUICCKUX BCJIHYHNH.

Ilo oxonuanuu uzyuenusn Kypca y4auwjuiica Hayuumcsa:

* ICHOJIL30BaTh CBOICTBA HU3MCPCHUA TJIMH, rmomaz[eﬁ U YTJIOB IIPU pCHICHUN
3aaa4 Ha HAXOXKACHUEC JJIMHBI OTPE3Ka, JJIMHBI OKPYXKHOCTHU, AJIUHBI IYyT'U OKPY>KHOCTH,
IpasyCHOM MEpHI yIia;

®* BBIYUCIATH JJINHBI JIMHEUHBIX DJIEMEHTOB (1)I/Il"yp N UX YIJIbl, HCIIOJIb3YyA
(GopMysBl JUIMHBI OKPYKHOCTH M JJIMHBI TYTH OKPY>KHOCTH, (OpPMYJIbl IUIOIIAAEH
duryp;

* BBIYUCIIATH iomaan TPCYTOJIbHUKOB, npsAMOYT'OJIbHUKOB,
[apajyIeJIorpaMMOB, TPAIELHil, KPyrOB U CEKTOPOB;



* BBIUUCJIATH JUIMHY OKPY>KHOCTH, JUTMHY JYTH OKPYKHOCTH;

* pemaTh 3a/1a4M Ha JOKa3aTeNbCTBO C UCIOIB30BaHUEM (POPMYII JITMHBI OKPYKHOCTH U
JUTMHBI TyTH OKPY>KHOCTH, (hOpPMYJI TUToImaaei puryp;

. peLHaTB HpaKTI/I‘ICCKI/Ie 3aJa4H, CBA3aHHBIC C HAXOXJICHUEM I‘GOMeTpI/I‘-IeCKI/IX BCIIMYUH
(ucTonb3ysi Mpy HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

Yuawuiica nonyuum eozmoosrcnocme:

* BBIYHCIIATH IUIOMAAU (DUTYpP, COCTABICHHBIX W3 JABYX HJIM 00Jiee MPSMOYTOJIBHUKOB,
napajuieJorpaMMoB, TPEYTOJIbHUKOB, KPYra U CEKTOPA;

* BBIYHCJIATH IJIOMIAd MHOTOYTOJIbHUKOB, UCIIONIB3YSl OTHOIICHHUS PAaBHOBEIUKOCTH
PaBHOCOCTaBJICHHOCTH;

* IPUOOPECTH OMBIT MPUMEHEHHS alTeOpandecKoro ¥ TPUrOHOMETPUUYECKOTO ammapara
58 I/II[GfI ABUXCHUA HpI/I peH_IeHI/II/I 3a1a4 Ha BBIYUCJIICHHUC HJIOIJ_IaIIGI;'I MHOFOerJIBHI/IKOB.

KoopauHartsl.

Ilo oxonuanuu uzyuenusn Kypca y4auwquiica Hayuumcsa:

* BBIYUCIATH JJIMHY OTpE3Ka MO KOOPAMHATAM €r0 KOHLIOB; BBIYHMCIISTH KOOPAHHATHI
CepeIMHbBI OTPE3Ka;

* UCIIOJIb30BaTh KOOPAMHATHBIA METOT VISl U3YUYECHUSI CBOMCTB MPAMBIX U OKPYKHOCTEH.

Yuawuiica nonyuum eozmoacnocmen:

* OBJIAJIETh KOOPJAMHATHBIM METOAOM pEIICHUS 3aJa4 Ha BBIYHCICHUE U
JIOKa3aTeJIbCTBO;

* MPUOOPECTH OMBIT UCTIOIB30BAHUSI KOMIBIOTEPHBIX MPOTPAMM JUIsl aHATIN3a YaCTHBIX
CJIy4aeB B3aMMHOTO PACIOJIOKEHHUSI OKPYKHOCTEH U MPSIMBIX;

* TIPUOOPECTH OIBIT BBHIMOJTHCHUS MPOCKTOB Ha TeMmy «lIpuMeHeHHe KOOpIWHATHOTO
METO/Ia MPY PEIICHUHM 3a/1a4 Ha BHIYMCIICHUE U JI0OKA3aTEIIbCTBOY.

BekTophbl.

Ilo oxonuanuu uzyuenusn Kypca y4auwjuilca Hayuumcs:

* ONEPHUPOBATH C BEKTOPAMU: HAXOJIUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3a/JIaHHBIX
T€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIN MTPOU3BEICHUIO 33JaHHOTO BEKTOPA HA YUCIIO;

* HAXOAWTH IJIsl BEKTOPOB, 3aJaHHBIX KOOpPJIMHATAMU: JUIMHY BEKTOpPA, KOOPJMUHATHI
CYMMI)I 158 pa3HOCTI/I ABYX U 60)’[66 BGKTOpOB, KOOpI[I/IHaTLI HpOI/IBBeIIGHI/Iﬂ BeKTopa Ha 4YuCIJIO,
MPUMEHSISI TIPU HEOOXOAMMOCTH COYETATENbHBIM, MEPEeMECTUTENbHBIN U pacipeaeuTeIbHbIN
3aKOHBI;

* BBIYHCIIATH CKAISPHOE MPOU3BEICHUE BEKTOPOB, HAXOJIUTh YroJl MEXIY BEKTOpaMHu,
YCTaHaBJ'II/IBaTI) HepHGHJII/IKy.]'ISIpHOCTI) prIMI)IX.

Yuawuiica nonyuum eozmosrcnocme:

® OBJIAJACTH BGKTOpHI)IM METOOAOM I pGIIICHI/IH 3a4a4 Ha BBIYUCICHUEC U
JI0Ka3aTelbCTBO;

* IpUOOPECTH ONBIT BHIIIOJHEHUS POEKTOB Ha TeMy «IIprMeHeHre BeKTOpHOro MeToaa
MIpU PELLIEHUH 3a/1a4 Ha BBIYUCIICHUE U JJOKA3aTEIbCTBOY.



6. Conepxxanue nporpaMmmbl yueOHOro nmpeamera

7 kaacc (204 4)

Pa3zoen 1. Iloemopenue (3 uaca)

IToBTOpeHue u cucremaTu3anus yueOHOro MaTepuaa.

Bxoonasa xkonmponvuas paboma.

IJeny: mnoBTOpEHHE, 0000IIEHME M CHCTEMAaTU3alus 3HaHUM, YMEHMH u
HaBBIKOB 32 KypC MaTEMAaTUKH OCHOBHOW 0011€00pa30BaTEIbHON IIIKOJIBI.

Pazoen 2. Hauanvuvie zeomempuueckue céedenus (9 uacos)

[Ipsimast u otpe3ok. Jlyu u yron. CpaBHeHue OTpe3KoB M yrios. M3mepenue
oTpe3KoB. M3mepenue yrioB. CMexHble U BepTHKaJIbHbIE YIIbl. [lepneHauKyispHble
npsimble. Pemenue 3anau. [loBropenue u cuctemarusanus yaeOHOTo MaTepuaia.

Konmponvnas paboma Nel no meme: «Hauanvnvie 2eomempuueckue
c8e0eHUs.

IJensy: cucreMaTU3UpPOBATh 3HAHUS YYAIIUXCS O MPOCTEHUIINX T'€OMETPHUECKUX
¢durypax u ux cBOICTBax; BBECTU IIOHATHE PABEHCTBA (pUTyp.

Pazoen 3. Jluneiinoe ypasuenue ¢ 00Hoiul nepemennoit (17 uacos)

BBenenue B anredpy. JIuHeliHoe ypaBHEHHE C OJHOM NepeMeHHOH. Pemnienue
3ama4. PemeHne 3amad ¢ nomouiplo ypaBHeHui. I[loBropeHme u cucremarusanus
y4eOHOro Marepuara.

Konmponvnaa paboma Ne2 no meme: «Jluneiinoe ypasuenue c 00HOU
nepemenHouUy.

IJeny: cuctemaTu3upoBaTb M OOOOIIUTH CBEIEHUS O MpPeoOpa3oBaHUAX
anredpandeckux BHIPAKEHUN U PEIIEHUN YPAaBHEHUH C OHON IEePEMEHHOM.

Pazoen 4. Tpeyzonvnuku (17 uacos)

[lepBpili TpHU3HAK paBEHCTBA TPEYTrOJIbLHUKOB. MennaHbl, OUCCEKTPUCHI U
BBICOTHI TpeyroibHuKa. CBOMCTBA paBHOOEAPEHHOTO TpeyroibHuKa. BTopoil u Tperuii
NpPU3HAKK paBEHCTBA TPEYroJbHUKOB. OKpYKHOCTh. 3a/lau Ha MmocTpoeHue. Pemenue
3aad. [loBTOpeHHe U cuctemMaTu3aus yaeOHOro Marepuasa.

Konmponvnas paboma Ne3 no meme: «TpeyeonvHukuy.

I]ens: BBECTH MOHATHE TEOPEMBI; BHIPAOOTATh YMEHHUE JJOKA3bIBaTh PABEHCTBO
TPEYroJbHUKOB C MOMOIIbIO M3yUYEHHBIX MMPU3HAKOB; BBECTH HOBBIM KJlacc 3a/a4 — Ha
IIOCTPOEHHUE C TIOMOILBIO IUPKYJISL U JIMHENUKH.

Pazoen 5. I]envie eviparncenusn (68 uacos)

ToxnecTBeHHO paBHbIE BbIpakeHUs. ToxzaecTtBa. CTeNneHb € HaTypalbHBIM
noka3areneM. CBolcTBa CTENEHM C HaTypaJbHbIM TMoKa3zareneM. OIHOUJICHBI.
MHuorounensl. CloXeHHe U BBIUUTaHUE MHOTOWIEHOB. [oBTOpEeHME U cucTemaTu3anus
y4eOHOro MarepHara.

Konmponvnas paboma Ned no meme: «Cmenenvb ¢ HamypaibHbiM
nokazamenem. Oonounenvl. Muozounenvi. Crnodicenue u 6bl4umanue MHO204IEHOBY.

YMHOK€EHNE OTHOUIEHA HA MHOTOUJIEH.

YMHOXXE€HHE MHOTo4JieHa Ha MHOrowieH. Pa3jiokeHne MHOTrOWIEHOB Ha



MHOXHUTeNN. BeiHECeHME 001IEro MHOKUTEIS 32 CKOOKM.

Pa3noxxeHre MHOrowIeHOB Ha MHOXuUTenW. Merox rpynnupoBku. Pemenue 3amau.
[ToBTOpeHue U cuctemMaru3alys ydeOHOTO MaTepuaa.

Konmponvnas paboma Ne5 no meme: «Ymuooucenue o00nouneHa HA MHO2OUJEH.
Ymnoorcenue mnocounena na mnozounen. Pasnooicenue MHO204I€HO8 HA MHONCUMENUY.

[ToBTOpeHue u cucremaru3anus yueOHOro MaTepuarna.

IIpomesicymounasn koumponvnas paboma.

IIpousBeneHne pa3sHOCTM M CyMMBI JABYX BbIpaK€HUW. Pa3HOCTH KBajgpaToB IBYyX
BbIpakeHH. KBagpaT cyMMmbl U KBagpaT pa3HOCTH JBYX BblpaxkeHuid. IIpeoOpazoBanue
MHOTrOYJIEHA B KBaJ(paT CyMMBI UJIU Pa3HOCTHU JBYX BblpaxkeHuil. Pemenue 3anau. IloBropenue u
cucTeMarusaius ydeOHOro Marepuaia.

Konmponvnas paboma Neb6 no meme: « Qopmynvl COKpAUWEHHO20 YMHONHCEHUSLY.

Cymma U pa3HOCTh KyOOB ABYX BbIpaxkeHHH. [IpumeHeHHe pa3iuuHBIX CHOCOOOB
pa3j0XKEeHUs] MHOTOWIeHa Ha MHOXWUTenW. Pemenue 3amad. [loBTOpeHMe M cucreMaTu3anus
y4eOHOro MarepHara.

Konmponvnaa paboma Ne7 no meme: «Cymma u paznocms Ky008 08YX 6blpAHNCEHULL.
Ipumenenue paznuunsvix cnoco608 pasznodcenuss MHO2OUIeHA HA MHONCUTNENY.

Iens: BbIpaOOTaTh YMEHHWE BBINOJHATH NEHCTBUS HAJ CTENCHSMHU C HaTypaJbHBIMHU
MOKa3aTelsIMU; BBIPAOOTaTh yMEHHUE BBINIOJHATH CJIOXEHHE, BBIYUTAHUE, YMHOXKEHUE
MHOTOYJICHOB M PAa3JI0kKEHHE MHOIOYWIEHOB HAa MHOXHUTENIM; BbIpadOTaTh YMEHHE IPUMEHATH
(bopMyIIbI COKPALIEHHOTO YMHOXKEHHUS B MIPEOOPA30BAHUSX LIEIBIX BBIPAKEHUI B MHOTOUWICHBI U
B Pa3JI0KEHUH MHOTOWJIEHOB HA MHOXKUTEIIH.

Pazoen 6. Ilapannenvnvie npamwvie (14 uacos)

Omnpenenenne mapawieNbHBIX MPAMBIX. [[pU3HaKu nmapasienbHOCTH ABYX HMpsMbIX. OO
aKcHoMax TreoMeTpuH. AKCHOMa MapajuielbHBIX NpAMBIX. Teopembl 00 yriax, oOpa3oBaHHBIX
JBYMsI TapaJlJICIbHBIMU NPSAMBIMU U CEKYIEH. YTJIbl ¢ COOTBETCTBEHHO MapajlieIbHBIMU HIIU
NEePIeHIUKYISIpHBIMU cTOpoHaMu. Pemenue 3anad. [loBTopeHue u cucremaTtusaius y4eOHOTO
MaTepuaia.

Koumponvnasa paboma Ne§ no meme: «Ilapannenvhvie npsamoviey.

Ilens: BBECTH O/THO M3 BaXKHEHUILIMX MOHATHI — MOHATHE MapaJJIENbHbBIX NPSAMBIX; AaTh
IepBoe Mpe/ACTaBlIeHUE 00 akCMoOMax M aKCHOMAaTU4YeCKOM METO/AE€ B T€OMETPUHU; BBECTH
aKCHOMY MapauIeNIbHBIX IPSIMBbIX.

Pazoen 7. @ynxyuu (18 uacos)

Casi3u Mexay BennurHaMu. @yHkius. CriocoOsl 3ananusa GyHkuu. I'padux GyHKIMM.
Jluneiinas ¢ynkuus, e€ rpaduku coiictBa. Pemenue 3agau. [loBTOpeHHe M cucTeMaTH3alUs
y4eOHOro Marepuana.

Konmponvnas paboma Ne9 no meme: « Pynkyuuy.

Ilens: 03HAaKOMUTH YyYallIUXCS C BaKHEHIIMMHM (DYHKUHOHAJIBHBIMHM IMOHSITHSIMH U C
rpadukaMu NpsMON MPONOPLUOHATBHOCTH U IMHEHHOM (DyHKIIMK 00I1Iero BUAA.

Pazoen 8. Coomnowenus mexicoy cmoponamu u yenamu mpeyzoavhuka (20 uacos)

CymMa yriioB TpeyrosibHHKa. TeopeMa 0 COOTHOLIEHUSAX MEXAY CTOPOHAMU U YIJIaMH
TpeyrojibHuka. HepaBeHcTBO  TpeyrosbHuka. HekoTopsle  CBOMCTBAa  MPSIMOYTOJBHBIX
TpeyrojabHUKOB. [Ipu3Haku paBeHCTBa NMPSMOYIOJBHBIX TPEYroJbHUKOB. IIpu3HaKu paBeHCTBa
NPSIMOYTOJIBHBIX TPEYrojbHUKOB. PaccrossHme oT Touku 10 mnpsMoil. PaccrosHue mexny
napauleJIbHBIMU IpsiMbIMU. [locTpoeHHe TpeyrosibHHKa IO TpeM 3jeMeHTaM. Perienue 3anau.
[ToBTOpEeHME U cucTemMaTu3alys y4eOHOTO MaTepuana.

Koumponvnas paboma NelO no meme: «CoomuoweHue mexncoy cmopoHamu u yeiamu
Mpey2oNbHUKAN.

I]ens: paccMOTPETHh HOBBIE NHTEPECHBIE U BAKHBIE CBOMCTBA TPEYTOJIBHUKOB.

Pazoen 9. Cucmempot nunetinsix ypasnenuii ¢ 06yms nepemenuvinu (25 uacos)

VYpaBHeHUs ¢ OByMs NIEpEeMEHHbIMH. JIMHEHHOE ypaBHEHHUE C IByMs IIEPEMEHHBIMU U
ero rpaguk. Cuctembl ypaBHEHHMH C JByMsl IepeMeHHbIMHU. ['paduueckuil MeTo] peleHus



CUCTEMBbl [JBYX JIMHEHHBIX YpaBHEHUU C JAByMs IMepeMeHHbIMU. PelmeHue cucrtem
JIMHEHHBIX YPAaBHEHUM METOJIOM IOACTAaHOBKHU. Pellenre cucTteM TMHENHBIX YpaBHEHUN
METOJIOM CJIOXKeHus. PelieHue 3aady ¢ MOMOIIBIO CHUCTEM JIMHEWHBIX YpaBHEHUI.
Pemenue 3amau. [loBTopenue u cucremMarusanus yueOHOTO MaTepraia.

Konmponvnasa paboma Nell no meme: «Cucmemvl JTuUHENUHBIX YPABHEHULL C
08YMsL NepeMeHHbIMUY.

Ilens: 03HAKOMUTH y4YalIUXCA CO CHOCOOOM pELICHUS CHUCTEM JUHEHHBIX
YpaBHEHHI C IBYMs NEPEMEHHBIMH, BBIPa0OTAaTh YMEHHE pPeIIaTh CUCTEMbl YpaBHEHHUMA
U IIPUMEHATH UX [P PEIICHUH TEKCTOBBIX 3a7au.

Pa3zoenll. IToemopenue u cucmemamusayus yuedonozo mamepuana (13
uacoe)

[ToBTOpeHue u cucremaru3anus yueOHOro MaTepuana.

Hmoeosas konmponvHnas paboma.

Tpeyronbauku. Llensle BelpakeHHs. COOTHOIIEHUS MEXIy CTOpPOHAMHM U
yriaamu TpeyrojibHuka. CHUCTEeMbl TMHEHHBIX YPaBHEHUI C ABYMS [IE€PEMEHHBIMHU.

Ilens: mnoBTOpeHHE, 0000IIEHME M CHCTEMAaTU3alMsl 3HAHUM, YMEHUH W
HABBIKOB 32 KypC MaTeMaTUKH OCHOBHOU 0011e00pa30BaTeIbHOM HIKOJIBI 7 Kiacca.

TpeOoBaHUA K YPOBHIO OATOTOBKH yYAIIMXCS.

B pesynomame uzyuenus Kypca anzeopuvl 7 Kaacca odyuarouiuecsa 00Jx4cHbl

3Hamb:

- HaTypaJIbHBIE, LEJbIE, PALIMOHAIBHBIE, UPPALMOHATIBHBIE U JICCTBUTEIIbHBIE
Yypcna;

- CTENICHH C HATYpAJIbHBIMH MOKA3aTEIsIMHU U UX CBOMCTBA;

- OJIHOYJICHBI ¥ TIpaBUJIa JEUCTBUN C HUMU;

- MHOTOYJIEHBI ¥ ITPABUJIA IEUCTBUN C HUMU,

- opMyIIBI COKPAIIEHHOTO YMHOXEHUS,

- TOXKJICCTBA M METOJbI IOKAa3aTEIBCTB TOXKICCTB;

- JIMHENHBIEC YPABHEHUS C OJJHOM HEM3BECTHOW U METOJIbI UX PEILCHUS;

- CUCTEMBI JBYX JIMHEHHBIX YPABHEHUW C IBYMsI HEU3BECTHBIMU U METOJbI MX
peLIeHHUS;

ymembw:

- BBITIOJIHATH JEUCTBUS C OJHOYWICHAMU U MHOTOYJICHAMU;

- Y3HaBaTh B BBIPAKECHUSIX (POPMYIIBI COKPAIEHHOTO YMHOXKEHUS U TIPUMEHSITh
HX;

- pacKJIaapIBaTh MHOTOUYIEHBI HA MHOXHUTEIIH;

- BBINOJHSTH TOXKJIECTBEHHBIE MpeoOpa3oBaHUs IMENbIX alredpandecKux
BBIPAKECHMUI;

- IOKa3bIBaTh MPOCTEUIIINE TOXKIAECTBA;

- HAXOJIUTh YUCJIO COYETAHHUI U YUCIIO PA3MELIECHHUI;

- pelarth JIMHENHbIE YPAaBHEHUS C OHON HEU3BECTHOM;

- pellaTh CUCTEMbl JBYX JIMHEWHBIX YPaBHEHUH C JBYMsSI HEU3BECTHBIMU
METOJIOM MOJACTAaHOBKH U METOJIOM alre0pandeckoro CIoKeHUs;

- pelaTh TEKCTOBBIE 3aJ]a4M C TOMOUIBIO JIMHEWHBIX YPABHEHUN U CUCTEM;

- yMETh MPeoOpa3OBhIBAThH alreOpanuecKue BRIPAXKEHHS, PellaTh YPaBHEHUS C
OJHOU EPEMEHHOM;

- HaxoJWTh O0JacTh omnpeneiaeHus (GyHKIUU, CTPOUTH TpaduKu TPIMON
MPOTOPIIMOHAIBHOCTH Y JIMHEHHOW (PYHKITHH;

- BBIIIOJIHATD JICUCTBUS HAJl CTENIEHSAMU C HATyPAJIbHBIMU [TOKA3aTEIIAMU;

- BBINOJHATH CJIOKEHUE, BBIUATAHUE W  YMHOXEHHE  MHOTOWICHOB,
packiaabIBaTh MHOTOWICHBI HA MHOXKUTEIH;

- MPUMEHSTH (HOPMYJITBI COKPAIIIEHHOTO YMHOKEHHUSI B TIPEOOPA3OBAHUAX TIEITBIX



BBIPOKECHU B MHOTOWICHBI M B Pa3JI0’)KEHUH MHOTOYWICHOB HA MHOYKUTEJIH;

- yMETh pellaTh CHCTEMbI JIMHEWHBIX YPaBHEHHM C ABYMS NIEPEMEHHBIMU M TPUMEHSTh
WX TIPU PEIICHUU TEKCTOBBIX 3a/1a4.

Hcnonvzoeamsv npuodpemeHnHnvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esamelbHOCIU
U NOBCEOHEBHOUL HCUSHU O1A:

- HaXOXICHUS PEIICHUS] <(GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lady, B KOTOPBIX
HCITOJIB3YIOTCS MAaTEeMAaTHUECKUE CPEJICTBA;

- CO3/JaHMs MPOAYyKTa (pe3yibTaTa MPOCKTHOM NEATENbHOCTH), Ui U3Y4YEHUS U
OTMCaHUs KOTOPOT'O UCIIOIB3YIOTCS MAaTEMaTHUYECKHUE CPEICTBA.

B pesynomame uzyuenus Kypca ceomempuu 7 Kuacca ooyuarouuecs 00x4cHbl

3HaAMb:

- IPOCTEHIIINE TEOMETPUUECKUE QUTYPBL;

- CME)XKHBIC U BEPTUKAJIbHBIE YTJIbl, UX CBOMCTBA;

- TPaJlyCHYIO MEpY YIJIOB;

- BUJIBI TPEYTOJIBHUKOB U UX CBOMCTBA;

ymemp:

- pacrio3HaBaTh Ha YepTEekaxX, PUCYHKAX, MOJICIAX M B OKPYIKAIOIIEM MHUPE IIJIOCKHE U
MIPOCTPAHCTBEHHBIC TEOMETPUICCKHE (DUTYPHI;

- pacrmo3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJBHOTO Napaljieienuneaa, MpaBHIbHON
MUPaMUIbI, HAJTUHIPA U KOHYCA;

- ONPEACNIATh MO JUHEHHBIM pa3MepaM pa3BEPTKH (PUTYPBI TUHEHHBIC pa3Mepbl caMOit
burypsr u Ha060pOT;

- BBIYUCIIATH 00BEM MPSAMOYTOIBHOTO TapalyIe/IeIHIIe/a.

Hcnonvzoeamsv npuodpemeHnHbvle 3HAHUA U YMEHUA 8 NPAKIMUYECKOU 0esamelbHOCIU
U NOBCEOHEBHOUL IHCUZHU O1A:

- BBIYHUCIICHUS O0BEMOB MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYP, COCTABICHHBIX U3
MIPSMOYTOJIBHBIX TTApaJIJICIICIIUIIC/IOB;

- yrayOJeHuss W pa3BUTHS TPEACTABICHUS O NPOCTPAHCTBEHHBIX TE€OMETPHUUYECKUX
urypax;

- MPUMEHEHHUS TIOHSITHS Pa3BEPTKHU TSI BBITIOJHEHUS MPAKTUUECKUX PACUETOB.

8 kiacc (204 4)

Pazoen 1. Iloemopenue (3 uaca)

[ToBTOpEHME U cucTemMaTu3alys y4eOHOro MaTepuaia.

Bxoouas xonmponvnas paboma.

Ilens: noBTOpeHHe, 00OOIIEHNE U CHUCTEMaTH3alUsl 3HAHWM, YMEHUN U HaBBIKOB 3a
KypC MaTeMaTHKH OCHOBHOW 00111e00pa30BaTeIbHOM HIKOJIBI.

Paszoen 2. Yemuwipexyzonvnuku (14 uacos)

MHoroyronsHuku. YersipexyronbHuky. Ilapamnenorpamm u ero cpoiicta. IlpuszHaku
napauienorpamma. Tpamemusi. Ilpsmoyroneauk. Pom6 u kBampar. OceBas W ULEHTpaidbHas
cummeTtpus. Pemenue 3anau.

Konmponvnas paboma Nel no meme: « HemwvipexyeonvHuxu.

Ilens: vi3yunth Hambolee BaXKHBIE BUIBI YETHIPEXYTOJbHUKOB — MapauIeIoOrpaMM,
NpsIMOYTOJIBHUK, POMO, KBajpaT, Tpaleluio; JaTh IpelcTaBieHue o ¢urypax, obiagaronimx
OCEBOM WJIHA LIEHTPAIbHOU CUMMETPUEH.

Pazoen 3. Payuonanvhsie gvipasricenusn (55 uacos)

Parmonansueie  1po6u. OCHOBHOE CBOKMCTBO paluoHalbHOW Apobu. CroxkeHue u
BbIUMTAaHUE PALMOHAIBHBIX JpoOeil ¢ 0AMHAKOBBIMU 3HaMeHaTeslIMU. ClI0KeHHE U BbIUUTaHUE
parroHaIbHBIX Ipo0eil ¢ pa3HBIMH 3HAMEHATEIsIMU. Pemenue 3a1ay.

Konmponvnasa paboma Ne2 no meme: «OcHogHOe CBOUCMBO pPAYUOHAILHOU OpPOOU.
Cnoorcenue u gbluumanue payuoHaIbHbvIX OpodetLy.

YMHOXEHUE U JIeJIEHHE pallMoOHAIBHBIX Ipobeil. Bo3Benenne pamroHanbHON TpoOu B



creneHb. TOXXIECTBEHHBIE NPEOOpa30BaHUs pPAIMOHAIBHBIX BBIpAXEHUN. PereHue
3a/1au.
Konmponvnas paboma Ne3 no meme: « Ymruooicenue u oeneHue payuoHaibHbix
opobeii. Tooxcoecmaennvle npeodPa308aHUsL PAYUOHATLHBIX BbIPANCCHULLY.
PaBHocunbHble ypaBHeHUs. PanuonanbHble ypaBHeHHS. CTeneHb C LEIbIM
OTpHULIATENIbHBIM TOKa3aresieM. CBOWCTBa CTeNeHU C LebIM MokazarenaemM. DyHkius

k .
y= ;I/I e€ rpaduk. Pemenue 3amay.

Koumponvnaa paboma Ned no meme: «Payuonanrvnvie ypasuenus. Cmenenvb ¢ yenvim
ompuyamenvHblm nokasamenem. OYHKYus y - Ku eé apagpurcy.
X

Ilens: BbIpaOOTaTh yMEHHE BBIMOJHATH TOXKIECTBEHHbIE MpeoOpa3oBaHUsS
palloOHaIbHBIX BBIPAKEHUH; BbIpA0OTAaTh YMEHHWE NPUMEHSATH CBOMCTB, CTEIEHU C
LEJNbIM MOKa3aTesieM B BBIYMCICHUSX U MpeoOpa3zoBaHUsIX c(HOpMUPOBATH HAYaIbHBIC
npecTaBieHuss O cOope M TPYNIHPOBKE CTATHCTUYECKUX IaHHBIX, WX HArJsIHOU
MHTEpIpETALH.

Pazoen 4. Ilnowaow (14 uacoe)

[Inomane  mHoroyrosbHuka. [lmomane  npsmoyronpHuka.  [lnomans
napaienorpamma. [lmomane TpeyronpHuka. Ilnomans tpanenuu. Pemenne 3anau.
Teopema Iludaropa. Teopema, oOpatnas teopeme I[lucdaropa. Popmyna I['epona.
Pewenne 3anau.

Koumponvnasa paboma Ne5 no meme: «Teopema [lugpazopa. Ilnowaos gueyp».

Ileny: pacuiupuTh U yriayOuTh TOJNYYEHHBIE B 5-6 Kiaccax MpeCTaBIICHUS
ydanmxcs o0 HM3MEpEeHUU W BBIYMCICHUU IUIOLIa/iel; BhIBECTH (OPMYJIIbI IUIOIMIACH
IpsIMOYTOJIbHMKA, MapajuiejiorpaMma, TPEeyrojbHUKa, TpameluH; J10Ka3aTh OJHY W3
TJIaBHBIX TeOpeM reomeTpun — Teopemy [udaropa.

Pa3zoens. Keaopammnwie kopnu. /leiicmeumenshuie uucna (30 uacos)

[ToBTOpEeHME U cucTemMaTu3alys y4eOHOTro MaTepHuaia.

IIpomesicymounas koumponvhas paboma.

dynkmma Yy = x> u eé rpadpuk. KpampatHele KopHH. ApudMeTHUecKuii
KBaJpaTHBI KopeHb. MHOXeCTBO U ero 3neMeHThl. [logmuokecTBo. Omnepamuu Haj
MHOXecTBaMHu. UYucioBble MHOKecTBa. CBoOHCTBa apu(METHYECKOIO KBaJIpaTHOTO
KopHs. ToXJecTBeHHblEe IPeoOpa3OBaHUs BBIPAKEHHUM, COJAEp)KaIMX KBaJpaTHbIE
kopau. OyHkIusa y = /x u eé rpadux. Pemrenue 3amad.

Konmponvnas paboma Neb6 no meme: «Keaopammuie kopHu».

Ilens: cuctemaTH3UpOBaTh CBEACHUS O palMOHAIbHBIX 4YHUCIAX M JaTh
Mpe/ICTaBICHHE 00 UPPAIMOHATLHBIX YHCIAX, PACIIMPUB TEM CaMbIM MOHITHE O YHUCIIE;
BbIpa0OTaTh yYMEHHE BBINOJHATH MPEoOpa3oBaHMsI  BBIPAKEHUH, COAEpIKaIUX
KBaJpaTHbIE KOPHHU.

Pazoenb. Iloooonvie mpeyzonvnuku (19 uacos)

Omnpenenenue mMonO0OHBIX TpeyroidbHUKOB. [lepBblii mpHU3HAK TOAOOMS
TpPeyroJbHUKOB. BTOpO# npu3Hak mogodust TpeyroabHUKOB. TpeTuil mpu3Hak noaoous
TpeyrojabHUKOB. Pemenne 3anad. Cpenssis IMHUA TpeyronbHUKa. [IponopuyroHanbHbIe
OTPE3KH B NPSAMOYTOJIBHOM TPEyTOJbHUKE. 3a7auu Ha noctpoeHne. CuHyc, KOCHHYC U
TAHI'€HC OCTPOrO yIja MPsIMOYTOJIBHOIO TPEYTOJIbHUKA. 3HAUEHUSI CUHYCa, KOCUHYCa U
tanrenca yrinos 30°, 45° u 60°. Pemenne 3amau.

Konmponvnas paboma Ne7 no meme: «I10006Hble mpey2onbHUKUY.

Ilens: BBecTH MOHATHE MOAOOHBIX TPEYTOJBHUKOB; PAacCMOTPETh MPU3HAKH
noJ00usl TPEYroJbHUKOB M WX MPUMEHEHHS; CHeNaTh MEpBbI IIar B OCBOCHUHU
YyYalMMHCS] TPUTOHOMETPUYECKOI0 anmnapara reoMeTpUH.

Paszoenl. Keaopamnuie ypasnenus (36 uacos)

KBagparuele ypaBHeHus. PemeHue HENONHBIX KBaJApPAaTHBIX YPaBHEHUHN.
dopmyia KOpHEW KBaIpaTHOro ypaBHeHUs. Teopema Buera. Pemenue 3anay.



Konmponvnas paboma No8 no meme: «Keaopamuwvie ypasuenus. Teopema Buemanr.

KBanpatuslii TpéxusneH. Pemenue ypaBHEHUH, KOTOpPbIE CBOAATCS K KBaApaTHBIM
ypaBHEHUsAM. PalMoHanbHbIE ypaBHEHUs KaK MAaT€MATHYECKHE MOJENIH PEalbHBbIX CUTYalLIHUi.
Pewenne 3anau.

Konmponvnasa paboma Ne9 no meme: «Keaopamnwiti mpéxunen. Pewenue ypasnenutl,
CBOOAWUXCA K KBAOPAMHBIM YPAGHEHUAM .

Ilens: BbIpaOoTaTh yMEHHS pelaThb KBaJpaTHbIE YpaBHEHUS U MpocTeilline
paloHaIbHbIE YPAaBHEHUS U IPUMEHATh UX K PELLICHUIO 33]1a4.

Pazoen8. Oxpyscnocme (17 uacos)

B3aumHoe pacnonoxeHue npsMoil M OKpykHOcTH. KacarenbHass K OKpPYKHOCTH.
Pewmenune 3amau. I'pagycHas mepa ayru okpykHoOcTu. Teopema o BnucaHHOM yriie. Pemenue
3amad. CBoiicTBa OuccekTpuchl yria. CBOHCTBa CEpeIMHHOIO TMEPIEHINKYJSApa K OTPE3KY.
Teopema o0 mnepecedeHMM BBICOT TPEYroJbHUKA. BrucaHHas OKpyXHOCTb. OnucaHHas
OKpY’KHOCTb. Pemenue 3anay.

Konmponvnas paboma Nel() no meme: « OxpysicHocmoy.

Ilens: pacmpuTh CBeACHHUS 00 OKPYXHOCTH, MOJYUYEHHbIE ydyalllUMHUCS B 7 KJIacce;
U3YYUTh HOBbIE (DaKThl, CBSI3aHHBIE C OKPYKHOCTHIO; MO3HAKOMUTH YYAIIMXCS C YETHIPbMS
3aMeyaTesIbHBIMU TOYKAMU TPEYroJIbHUKA.

Pa3zoen 9. I[loemopenue u cucmemamuszayus yueonozo mamepuana (16 uacos)

[ToBTOpEHME U cucTemMaru3alus y4eOHOro Marepuaia.

Hmoeosas konmponvHnas paboma.

UYerslpexyroabHuku. PanuonanbHble BblpakeHus. [lmomans. KBaapaTHble KOpHM.
JeiictButensubie uncna. [loqoOusie TpeyroabHuku. KBagparusie ypaBHeHus. OKpY>KHOCTbD.

Ilens: noBTOpeHHe, 00OOIIEHHE U CHUCTEMAaTH3alUsl 3HAHWM, YMEHUN U HaBBIKOB 3a
Kypc MaTeMaTHKH OCHOBHOM 00111e00pa3oBaTeNbHOM MIKOJIBI 8 Kiacca.

TpeOoBaHus1 K YPOBHIO NOATOTOBKH Y4alIUXCH.
B pesynomame usyuenusn Kypca anzeopvl 8 knacca odyuarouguecs 00ax4cHbl
3HaAmMb:
- ofpeiesieHne anredpandeckoi Apoou;
- OCHOBHOE CBOMCTBO J1po0H;
- IpaBUJIa JEHCTBUI ¢ anredpanyecKuMu Apo0sMu;
- CTEINEHU C LIEJIBIMU NIOKA3aTENSIMU U UX CBOMCTBAX;
- CTaHJApTHBIA BUJ YHCIIA;
- QyHKUMA _kK y=x2 y = +/x u ux coiicTna;
X
)
- IOHATHE KBAJAPATHOTO KOPHS U apu(METHUUECKOTO KBaJJPaTHOI'O KOPHS;
- CBOMCTBA apu(PMETUYECKUX KBAAPATHBIX KOPHEH;
- (hopMyIty JUIs KOpHEH KBaJIpaTHOTO ypaBHEHMUS;
- TeopeMy Buerta 115t npuBeI€HHOTO U OOIIETO KBAAPATHOTO YPABHEHMUS,
- OCHOBHBIE METO/Ibl PEIICHHUS LENbIX PALIMOHAIBHBIX YPAaBHEHUIN: METOJE Pa3IOKEHUS
Ha MHOYKUTEJIM U METOJIe 3aMEeHbl HEM3BECTHOM;
- OCHOBHBIE METO/BI PELIEHUS] CUCTEM PALIMOHAIBHBIX YPaBHEHUI;
ymembp:
- COKpaIate anredpandeckue Apoou;
- BBIMIOJIHAThH apUPMETHUECKUE AEUCTBUS C aIredpandeckKuMu Ipo0sMu;
- HCIIOJIb30BATh CBOMCTBA CTENEHEH C LIEJIBIMU MTOKA3aTENSIMU [IPU PELIEHUH 3a/1ay;
- 3aMKMCHIBATh YKCIIa B CTAHJAPTHOM BUJIE;
- BBIMOJIHATH TOX/IECTBEHHbIE TPE0OpPa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUH;
- BBIYMCIIATH apu(PMeTHyecKue KBaJpaTHble KOPHHU;
- CTpOUTh rpaduku GyHKIUH y:E y = X%, ¥y = \/xu ucnons3oBath UX CBOKHCTBA MpH
X



pEIICHUH 3a]1a4;

- MPUMEHSTH CBOWCTBA apU(PMETHUECKUX KBAJPATHBIX KOPHEU MpPH PEIICHUU
3a7a4;

- peuaTh KBaJipaTHbIC YPABHECHHUS;

- MPUMEHATH TeopeMy Buera mpu pemienuu 3aiad;

- peliarth LeJible palMOHAIbHBIE YPAaBHEHHS METOJOM PpAa3jOXKEHUs Ha
MHOKUTEJIM U METOIOM 3aMEHbI HEM3BECTHOM;

- pemark ApOOHbIE YpaBHEHMUS;

- pemaTh CUCTEMBI PallMOHATILHBIX YPaBHEHUH;

- peuaTh TEKCTOBBIE 3aJaud C IOMOIIbIO KBAJPATHBIX U PalMOHAIBHBIX
YpaBHEHUN U UX CUCTEM;

- BBITIOJIHATH TOXKICCTBCHHBIE MPE0OPa30BaHUS PAllMOHATLHBIX BBIPAKCHHUIA,

- pemaTh KBaJpaTHbIC YPAaBHECHHUsI, pAlIMOHATILHBIC YPABHEHHS U MPUMEHSTh UX
K pELICHUIO 3a/1a4;

- pemaTh JIMHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI;

- NPUMEHSTh CBOMCTBA CTEMEHH C IIEJIBIM IOKAa3aTeJIeM B BBIYUCICHHUSX H
npeoOpa30BaHUsIX.

Hcnonvzoeamv npuobpemenHvle 3HAHUA U YMEHUA €6 NPAKMUUECKOU
0esimebHOCMU U NOBCEOHEEHOUL HCUZHU 01

- HaXOXICHHS PCIICHUS <«OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B
KOTOPBIX MCIOJB3YIOTCS MaTEMaTHYCCKHUE CPE/ICTBA,;

- CO3/IaHMs MPOAYKTA (pe3ybTaTa MPOCKTHOU EATETbHOCTH), ISl U3YUCHUS 1
OTMCaHUsI KOTOPOT'O UCIIOIb3YIOTCSI MAaTEMAaTHYECKHUE CPEJICTBA.

B pe3ynomame usyuenus kypca zeomempuu 8 Kiacca ooyuaroujuecs
00711CHbL

3Hamb:

- TeOMeTpuueckue  (Urypbl:  MHOTOYTOJIBHHUK,  YETbIPEXYTOJbHUK,
napaujenorpaMm, Tpamnenus, NpsMoyroJIbHUK, poMO U KBaJparT;

- IPU3HAKU PA3IMYHbIX T€OMETPUUYECKUX (PUTYp U UX CBOMCTBA;

- BUJIbl CHMMETPHUH;

- (hopmyIbI TUTOIIAIEN PA3IUYHBIX T€OMETPUUECKUX QUTYD;

- reopeMy [Iudaropa u o6patHyto eii;

- IPU3HAKH [10100Us TPEYTOJIbHUKOB;

- OTpe/ieTIeHNe U HaX0XKJIeHHE CPpeHEeN JTMHUU TeOMeTPUIEeCKON (pUryphl;

- B3aMMHOE PACIIOJIOKEHHE MPSIMON U OKPYKHOCTH;

ymemb:

- T0JIb30BATHCS SI3BIKOM T€OMETPHH ISl ONHUCAHUS IPEIMETOB OKPY’KAIOILIETrO
MHUPA U UX B3aUMHOTO PaCIIONI0KEHHUS;

- pacmo3HaBaTh M HM300pakaTb Ha dYepTekaxX U PHUCYHKAX I'€OMETpUUYECKUE
¢buryps! u ux KoHpuUrypauuy;

- HAaXOJUTh 3HAYEHMs JUIMH JIMHEHHBIX 3JIEMEHTOB (UTYp M MX OTHONICHHS,
rpagycHyto mepy yrioB oT 0 no 180°, mpumenss onpeneneHus, CBOWCTBA U NPU3HAKU
buryp M HMX DJIEMEHTOB, OTHOLIEHUS (uUryp (paBeHCTBO, MOAOOHE, CUMMETPHH,
MIOBOPOT, NapaJuIeIbHbINA IEPEHOC);

- ONepUpoBaTh C HAYAJIBHBIMHU MOHSATHSMH TPUTOHOMETPUH M BBINOJIHATH
3IIEMEHTapHbIe onepanuy Hajl GyHKIUSIMH YTIIOB;

- pemath 3aJauyd Ha JOKa3aTeJIbCTBO, ONUPAsCh HAa H3YYEHHbIE CBOMCTBA
(buUryp ¥ OTHOIIEHUI MEX/ly HUMHU U IPUMEHSS U3YUEHHBIE METO/IbI JI0Ka3aTeIIbCTB;

- pewaTh HECJOXHbIE 3aJauyd Ha IIOCTPOEHHE, MPUMEHSIS OCHOBHBIE
QJITOPUTMBI TIOCTPOEHMSI C TOMOULIBIO LIUPKYJIS U IMHENKH;

- pemarth npocTeiiye IIaHUMEeTPUYECKHe 3aJa4l B IPOCTPAHCTBE;



- HCIIOJIh30BaTh CBOMCTBA M3MEPCHHMSI JIJTUH, TUTOIIAJICH M YIJIOB MPHU PEIICHUH 3aJ1a4 Ha
HAaXOK/JICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, UIMHBI 1yI'M OKPY>KHOCTH, TPaiyCHON MEpPbI
yria;

= BBIYUC/ISATH IOJIMHBI HHHeﬁHBIX 3JICMCHTOB (I)I/Il"yp U UX YyIJbl, I/ICHOJIB3y$I (bOpMy.HBI
JUTHHBI OKPY>KHOCTH M JUIMHBI IyTH OKPYKHOCTH, POPMYJIBI IUIOMaaeH Guryp;

- BBIYUCJIIATH ILJIOIIAAN TPGYFOJIBHI/IKOB, HpHMOYF OJIbHHUKOB, HapaHHeHOFpaMMOB,
Tparenuii, KPyroB ¥ CEKTOPOB;

= BBIYUCJIATH JJIUHY Opr)KHOCTI/I, JJIMHY OyT'A Opr)KHOCTI/I.

Hcnonvzoeamsb npuodpemennble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmebHOCHU
U NOGCEOHEBHOU HCUHU 014

- TPHOOpPETEHUs OIbITa MPUMEHEHHUS aIreOpandeckKoro W TPUTOHOMETPHUUECKOIO
annapaTa nu Hﬂeﬁ JOBUXXCHUA HpI/I peL[IeHI/II/I FGOMeTpI/I‘-IeCKI/IX 3aja4,

- IPUOOPETEHHMS OIBITA UCCIICAOBAHUS CBOMCTB IJIAHUMETPUICCKUX (PUTYp € MTOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpamMM;

- BBIYMCIICHUS TUIoNIaaed (pUryp, COCTaBICHHBIX U3 JIBYX WM 00Jiee MPSIMOYTOJIBHUKOB,
napauIesIorpaMMOB, TPEYTOIBHUKOB, KPyTa U CEKTOpa.

9 kaacc (204 4)

Pazoen 1. Ilosmopenue (3 uaca)

[ToBTOpEHME U cucTemMaru3alus y4eOHOro Marepuaia.

Bxoonas xonmponvuas paboma.

Ilens: noBTOpeHHe, 00OOIIEHHE U CHUCTEMAaTH3alUsl 3HAHWM, YMEHUN U HaBBIKOB 3a
Kypc MaTeMaTHK{ OCHOBHOM 00111€00pa30BaTeIbHO MIKOJIBI.

Pazoen?. Bexkmoput (8 uacos)

[Tonstue BekTopa. PaBeHCcTBO BekTOpoB. OTKIAIbIBaHHE BEKTOpa OT JAHHOM TOYKH.
CrnoxeHue BekTOpoB. Briuntanue BekTopoB. IIpousBenenue BekTopa Ha umcio. [IpumeHnenue
BEKTOPOB K pelieHuto 3a1a4. CpeaHsis IMHUS Tpareuu.

Iens: HayInTh y4yamuxcs BBIOJHATH JACHCTBHS HaJ BEKTOpPAMHU KakK HaIpaBICHHBIMU
OTpe3KaMH, YTO BaXKHO I IPUMEHEHUS BEKTOPOB B (DHU3HKE.

Pazoen 3. Memoo koopounam (10 uacoe)

Pa3znoxxeHrne BekTOpa MO JABYM HEKOJUTMHEApHBIM BekTopam. KoopauHaTel BekTOpa.
CBs13p MEXJy KOOpAMHATaMHM BEKTOpa M KOOpIMHATaMHM €ro Haudaia M KoHua. lIpocreiimue
3aJaud B KOOpAMHATaX. Y paBHEHHE JJUHUM Ha IUIOCKOCTH. Y paBHEHUE OKPY>KHOCTU. Y paBHEHHE
npsiMoii. B3anMHoe pacnonioskeHue AByX OKpy>KHOCTel. Perenue 3anad.

Koumponvnas paboma Nel no meme: « Bekmopul. Memoo xoopounamy.

Ilens: M0O3HaKOMUTH C UCHOJIB30BAHUEM BEKTOPOB M METOJ/1a KOOPAMHAT IPU PEIICHUU
reOMEeTPUYECKUX 3a]1ay.

Pazoen 4. Hepasencmea (26 uacos)

YucnoBele HepaBeHCTBa. OCHOBHBIE CBOMCTBAa 4MCIOBBIX HepaBeHCTB. CloXeHHE U
YMHOKE€HUE YUCIIOBbIX HepaBeHCTB. OlieHNBaHNe 3HaueHUs BelpakeHus. HepaBeHcTBa ¢ ogHOM
NIEPEMEHHOH. PelieHne HepaBeHCTB ¢ OHOM nepeMeHHOo. UYucinoBble MPOMeXyTKH. CUCTEMBI
JMHENHBIX HEPABEHCTB C OJJHOM nepeMeHHoM. Pemenune 3aay.

Koumponvnas paboma Ne2 no meme: « Hepagencmaay.

Ilens: 03HAKOMUTH Yy4YalllUXCsl C NPUMEHEHHE: HEPaBEHCTB /JIsi OLIEHKH 3HAueHUM
BBIpQXXEHHH, BBIpaOOTaTh YMEHHE pellaTh JIMHEHHbIE HEPABEHCTBA C OAHOW MEPEMEHHOU U HX
CUCTEMBI.

Pa3zoen 5. Coomnouienus mexcoy cmoponamu u yzinamu mpeyzonvuuka. CkanapHnoe
npouseedenue eekmopos (11 uacos)

CuHyc, KOCHHYC, TaHT€HC, KOTaHreHC. OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO.
®opmynel npuBeAeHus. PopMyIibl 17 BBIUMCIEHHUS KOOPAMWHAT TOukd. Teopema o muiomiaau
TpeyrojabHuka. Teopema cuHycoB. Teopema kocuHycoB. Pemenue TtpeyroiabHukoB. CkalsipHOE
npousBeneHne BeKTOpoB. CKalsipHOEe MpPOW3BEACHHE BEKTOpPOB B KoopauHarax. CBoiicTBa



CKaJIIPHOTO IIPOM3BE/IEHUSI BEKTOPOB. Perienue 3aqau.

Koumponvnas paboma Ne3 no meme: «CoomuoweHue mexncoy cmopoHamu u
yenamu mpeyonbHUKay.

Ilenb: pa3BUTh YMEHUE yYaIIUXCS MPUMEHSATh TPUTOHOMETPHUYCCKHIA armmapaT
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Pazoen 6. Keaopamuunas gpynxkuusn (45 uacos)

[ToBrOopenne u pacmmpeHue cBefaeHudd o ¢yHkuuu. CBoOWCTBAa (PYHKIUU.
[Moctpoenue rpaduka yukuu y = Kf(x). [Toctpoenue rpaduka ¢pynkumii y = f(X) + b u
y = f(x + a). Kagparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. PerieHue 3a1au.

Koumponvnas paboma No4 no meme.: «@yukyus. Keaopamuunas gpynkyus, eé
epagux u ceolicmeay.

Pemenne kBaapaTHeIX HepaBeHCTB. CHCTEMBl ypaBHEHHA C  JBYMs
MEePEMEHHBIMH.

IIpomedicymounas KOoHmpoabHas paboma.

Pemenue 3asay ¢ MOMOIIBIO CUCTEM YpaBHEHHsI BTOpOW crereHu. Pemienue
3azad.

Koumponvnaa paboma Ne5 no meme: «Pewenue xeadpamuvix HepageHcms.
Cucmemvl ypasHeHuil ¢ 08yMs NnepemMeHHbIMUY.

Ilens: pactpuTh CBEACHHS O CBOMCTBAaX (DyHKIUH, O3HAKOMUTD YYaITUXCS CO
CBOWCTBAMH U TpauKOM KBaapaTHYHOW (YHKIWH; CHCTEMATU3UPOBATh M 00OOIMIHMTH
CBEICHMS O PEUICHUH UENbIX M APOOHBIX palMOHANBHBIX YPAaBHEHHMH C OJIHOM
MEePEeMEHHOH, cOPMUPOBATh YMEHHE pellaTh HEPaBeHCTBA Buaa ax2 + bx + ¢ > 0 uimmn
ax2+ bx + ¢ < 0, rme a # 0; BbIpaboTaTh yMEHHUE peElIaTh MPOCTEHIINE CHCTEMBI,
CoJIeprKalIre ypaBHEHUE BTOPOU CTEIICHHU C JBYMS IIEPEMEHHBIMH, H TEKCTOBBIC 3a1a4n
C TIOMOIIIBIO COCTABJICHUS TAKUX CHCTEM.

Pa3zoen 1. /[nuna okpyscnocmu u niowyaos kpyza (12 uacos)

[IpaBuibHBIE MHOTOYTONBHUKU. OKPYKHOCTh, OMMCAHHASL OKOJIO MPABUIBHOTO
MHOTOYTOJbHUKA. OKPYKHOCTH, BITMCAHHAS B TIPABUIBHBI MHOTOYTOIBHHUK. DOPMYITBI
JUIST  BBIYMCIICHHWS TPAaBHJIBHOTO MHOTOyTOJNbHHKA. [locTpoeHne mpaBUIBHBIX
MHOTOYTOJbHUKOB. Pemenue 3agau. [nuna okpyxuoctu. Ilnomane kpyra. [lnomans
KpyroBoro cekropa. Perenue 3anad.

Konmponvnasa paboma Ne6 no meme: «/nuna oxpyxcHocmu u niowaos
Kpyaay.

Ilenb: pacupuTh 3HAHUE YYAIUXCS O MHOTOYTOJIBHHUKAX; PACCMOTPEThH
MOHSITUSL UTMHBI OKPY>KHOCTH U TUIOMIAAN KPyra U (OPMYIIBI IS UX BBIYUCIICHUS.

Pa3zoen8. Inemenmot npuxknaonoi mamemamuxu (27 uacos)

Matematuueckoe MmojenupoBaHue. [IpoiieHTHBIE pacuérbl. AOCONMIOTHAs U
OTHOCHUTENIbHAss TorpemHocTd. (OCHOBHBIC TpaBWiIa KOMOWHATOpWKH. YacroTa
BEPOATHOCTh Cly4ailHoro coObiTus. Kiaccudeckoe orpeneneHHe BEpPOSITHOCTH.
HavaneHble cBenieHus 0 cTaTUCTHKE. Pemmenue 3a1ay.

Koumponenas  paboma Ne7 no meme:  «Onemenmsl  NpUKIAOHOU
MaAMemMamuxuy.

Ilenb: 0O3HAKOMHUTH Y4YAIIUXCS C TOHSATHSAMH TEPECTAHOBKH, pa3MEIIEHUS,
COUYCTaHWS W COOTBETCTBYIONIMMH (opMyiIamMu JUIsl IOJCYETa WX YHCIA, BBECTH
MOHSITUSI OTHOCUTEBHON YaCTOTHI M BEPOSITHOCTH CITy4alfHOTO COOBITHSI.

Pa3zoen 9. /[eusicenusn (8 uacoes)

OtoOpakenue mockoctd Ha cebs. [lonstue nBwxkenus. Hamoxxkenus u
newxenud. [lapannensusiii nepenoc. [ToBopot. Pemienne 3amay.

Koumponvnas paboma Ne§ no meme: «/eudicenus.

Ilenb: TO3HAKOMUTH YYAIIMXCS C MOHSATHE: JIBFOKCHUS U €r0 CBOWCTBAMH, C
OCHOBHBIMH BHJIaMU JABW)KCHUM, C B3AUMOOTHOIIICHUSIMU HAJIOKEHUN U IBIKEHUH.

Pazoen 10. Hauanvuvie ceedenus u3 cmepeomempuu. 00 axcuomax



naanumempuu (10 uacos)

IIpenmer crepeomerpun. MuororpanHuk. Ilpusma. Ilapamnenenunen. O0wvem Tena.
[Mupamuna. Humuaap. Konyc. Chepa u map. Pemenue 3agaq.

Konmponvnas paboma Ne9 no meme: «HauanvHvie ceedenus: uz cmepeomempuuy.

006 akcroMax MJIaHUMETPHUH.

Ilens: nats Oomnee TiIyOOKOE NPEACTABICHHWE O CHCTEME AKCHOM IUIAHUMETPHH U
AKCHOMaTHYECKOM METOJIE.

Pazoen 11. Yucnoevie nocneoosamenvrnocmu (24 uaca)

UucnoBble mocien0BaTeNbHOCTH. Apudmerndeckas mnporpeccus. Cymma N mepBbIX
YJICHOB apuMEeTHIeCKOl mporpeccun. [ 'eomerpudeckas mporpeccus. Cymma N MepBBIX YICHOB
reomeTpuueckor mporpeccud. Cymma O0€CKOHEUYHOH T€OMETPHUYECKOM MPOTpeccrH, y KOTOpOu
MOJ1yJIb 3HaMeHaTessl MeHble 1. Penenue 3anau.

Konmponvnas paboma Nel() no meme.: « Hucnosvle nociedosamenbHOCmuY.

Ilenv: nath TOHATHS 00 apuUPMETHUECKONH M TEOMETPUUYCCKOW MPOrPecCUsiX Kak
YHUCIJIOBBIX MOCIIEI0BATEIBHOCTAX 0COO0T0 BUA.

Pazoen 12. Iloesmopenue u cucmemamusauus yueonozo mamepuana (20 uacos)

[ToBTOpEeHME U cucTemMaTu3alys y4eOHOTo MaTepuania.

Hmoeosas konmponvHas paboma.

Bextopel. Merton koopaunat. HepaBenctBa. COOTHOIIEHHS MEXIy CTOPOHAMH U
yriaamMu TpeyroiabHuka. KBaapatuunas ¢yHkius. [[nmrmHa OKpY)KHOCTH W IUIOINAIh KpyTa.
DneMeHThl MPUKIAAHONW MareMaTuku. J[BwkeHus. HawanbHble CBeIEHHS U3 CTEPEOMETPHH.
UucnoBsle MOCAEA0BATEILHOCTH.

Ilens: noBTOpEeHHE, 00OOIICHHE U CHUCTEMAaTH3alUsl 3HAHWM, YMEHUN U HAaBBIKOB 3a
Kypc MaTeMaTHUKU OCHOBHOM 00111€00pa30BaTebHOM IKOIIBI 8 Ki1acca.

TpeOoBaHus K YPOBHIO NOATOTOBKH Y4YalIUXCH.

B pe3ynomame uzyuenun Kypca anzeoput 9 xnacca odyuarouguecs 00n3HcHbl

3Hamp:

- CBOMCTBA YNCJIOBBIX HEPABEHCTB M METO/IbI PELICHMSI IMHEHHBIX HEPABEHCTB;

- CBOMCTBA KBaApaTUYHON (PyHKIINU;

- METO/IbI PELICHMSI KBAJPaTHBIX HEPABEHCTB;

- METO/I€ UHTEPBAJIOB JIJISl PELICHUS pallMOHAIILHBIX HEPABEHCTB;

- METO/IbI PELICHHS CHCTEM HEPABEHCTB;

- OIpEeJIeNIEHNE U CBOMCTBA KOPHEH CTENEHH n;

- CTEINIEHU C pallMOHAJIbHBIMU NIOKA3aTENSIMH U UX CBOMCTBA;

- OIpeJelieHne OCHOBHBIX CBOMCTB apudMeTudeckoid mnporpeccuu; (Gopmyny ais
HaXO0XJIEHUs CyMMBbI €€ HECKOJIBKUX IEPBBIX WICHOB;

- OIpejeNeHUe OCHOBHBIX CBOWCTBA TE€OMETPUYECKOW mporpeccuu; GopMyiy uis
HAXO0XJIEHUs1 CyMMBI €€ HECKOJIBKUX IEPBBIX WICHOB;

- opMyy Il CyMMBbI O€CKOHEUHON T€OMETPUUYECKON MPOTPECCHH CO 3HAMEHATENIEM,
MEHBIINM 10 MOJYJIIO €AUHUIIBI.

ymembo:

- CTOJIB30BATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JUIsl TPe0Opa30BaHMsI HEPABEHCTB;

- TOKa3bIBaTh MPOCTEHUIIINE HEPABEHCTBA;

- pelarh JMHEWHbIE HEPABEHCTBA;

- CTPOUTH TpauK KBaAPATUUHON (QYHKIIMH U UCIIOJIB30BaTh €r0 MpU PELICHUH 33/1a4;

- peuaTh KBaJipaTHbIE HEPABEHCTBA;

- pemarh palroHalbHbIE HEPAaBEHCTBA METOJOM HHTEPBAJIOB;

- pelaTh CUCTEMBI HEPABEHCTB;

- HaXOJUTh KOPHHU CTETEHH N;

- HCTOJIH30BaTh CBOWCTBA KOPHEW CTETIEHH N NMPH TOKIECTBEHHBIX MTPE0OpPa30BAHUSAX;

- HaXOJUTh 3HAYEHUSI CTENEHEH C palliOHaIbHBIMU IIOKA3aTENSIMH;



- peuiatb OCHOBHbIE 3aJaud Ha apu(METHYECKYI0 U TE€OMETPHUUYECKYIO
IIPOIPECCHH;

- HaxoguTh CyMMy OECKOHEYHOH TIeOMEeTPUYECKOH MPOrpeccuu  co
3HaAMEHaTEJIeM, MEHBIIIUM 110 MOJYJIIO €IMHUIIBIL.

Hcnonv3zoeams npuobpemennvlie 3HAHUA U YMEHUA 6 NPAKMUUECKOU
oesamenbHOCmU U NOBCEOHEBHOU HCUZHU ON1A:

-- HaxOXICHMS PEIICHUS <« KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B
KOTOPBIX UCHOJb3YIOTCS MAaTEMAaTUYECKUE CPEACTBA;

- CO3JaHMs MPOJAYKTa (pe3ysbTaTta MPOEKTHOM EATENbHOCTH), U1 U3YYCHUS U
ONMCAHUS KOTOPOT'O UCIIONIBb3YIOTCSI MAaTEMaTHUYECKUE CPEICTBA.

B pesynomame u3yuenus Kypca ceomempuu 9  kKnacca odyuaroujuecs
00/1)ICHbL

3Hamp:

- IOHATHUE BEKTOPA, KaK OTKJIA/bIBATh BEKTOpPA OT JaHHOH TOUKH;

- IPaBUJIO CJIOKEHUSI BEKTOPOB U BHIYMTAHUS BEKTOPOB;

- KaK YMHOXaTbh BEKTOpa Ha YUCIIO;

- CBSI3b MEX/ly KOOpJIMHATaMH BEKTOpa U KOOPJAWHATaAMH €ro Hayajla U KOHIIA;

- YpaBHEHUE JMHHUU HA IUIOCKOCTH, YpPaBHEHHE OKPYXXKHOCTH, YpaBHEHHUE
IIPSIMOM;

- B3aMMHO€ PACIIOJIOKEHHE ABYX OKPYKHOCTEH.

ymemb:

- BBIUMCIIATH JUIMHY OTpe3Ka IO KOOpJAMHATaM €ro KOHIIOB; BBIYHCISATbH
KOOpJMHAThI CEPEANHBI OTPE3KA;

- HCIIOJIb30BaTh KOOPAMHATHBI METOA /s W3YyYEHHUs CBOMCTB NPSAMBIX U
OKpPY’KHOCTEH;

- OIepUpoOBaTh C BEKTOPAMHU: HaXOJIUThb CyMMY U Pa3HOCTb JIByX BEKTOPOB,
3a/laHHBIX TE€OMETPUYECKH, HaXOJWUTh BEKTOP, PaBHBIM MPOU3BEACHUIO 3a/JaHHOTO
BEKTOPA Ha YHCJIO;

- HaxoIUTh JJI1 BEKTOPOB, 3aJlaHHBIX KOOpAMHATaMHU: JUIMHY BEKTOPA,
KOOPJIMHATBI CYMMBI M Pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPAUHATHI MPOU3BEICHUS
BEKTOpa  Ha  4YMCJIO, TPHUMEHSsT HpU  HEOOXOIHMMOCTH  COYETaTeNIbHBIM,
NIEPEMECTUTENBHBIN U PaCPeeIINTENbHBIN 3aKOHBI;

- BBIYMCIATH CKaJSIPHOE IPOU3BEIACHHE BEKTOPOB, HAXOAMUTh YTOJ MEXIy
BEKTOpPaMH, yCTAaHABIMBATh MEPIEHIUKYIIPHOCT NPSMBIX.

Hcnonvzoeamv npuobpemenHnvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU
oesamenbHOCmU U NOGCEOHEBHOU HCUZHU ONLA:

- npuoOpeTeHus OIbITa MIPUMEHEHHUS anredpanvecKoro 51
TPUTOHOMETPUUYECKOTO ammapara U MAEH ABWKEHUS IPU PEUICHHMH I'€OMETPUYECKHX
3a/1ay;

- IpuOOpeTEeHUs ONbITa MCCIEOBAHUS CBOMCTB IUIAHUMETPUUECKUX (UTYp C
MOMOIIbI0 KOMIIBIOTEPHBIX TPOrPaMM;

- BBIUMCIIEHUS IUIOIAAeHd (uUryp, COCTaBIEHHBIX M3 JBYX WM Oojee
IPSIMOYTOJIbHUKOB, MapajijIeIorpaMMOB, TPEYTOIBHUKOB, KPyTa U CEKTOpa.



7. TemaTH4ecKkoe IVIAHHPOBAaHHE N0 Y4eOHOMY Kypcy «MaTtemaTuka (ajredpa, reoMmeTpus)»

7 xkaacc (204 1)
Ne Paszen Tema ypoxa Kou-Bo OcHoBHbIe BUABI AesTebHOCTH (PT'OC, mo aBTOpCKOMY
4acoB TEeMaTHYECKOMY ILIAHUPOBAHHIO)
1 | Ilogmopenue 3 0606uums IiprOOpPETEHHBIC 3HAHUS, HABBIKM M YMEHUS 32 MPOIIC T
[ToBTOpEeHHUE U cucTeMaTH3anys y4eOHOro MaTrepuana. 2 Y4EOHBIN roJ1.
BxoaHasi KOHTpoJIbHAas padoTa. 1
2 | Hauansnote O6bsacHamp, 9TO TAKOE OTPE30K, JIyd, Yrojl, Kakhue (GUrypbl Ha3bIBAIOTCS
2eomempuueckue 9 PaBHBIMH, KaK CPAaBHUBAIOTCS U U3MEPSAIOTCS OTPE3KU U YIIIBL, 4TO TaKOe
céedenus rpagyc U rpajycHas Mepa yria, Kakoi yroyl Ha3pIBaeTcs MPSIMbIM,
IIpsimas 1 oTpe3ok. JIyd u yrod. 1 OCTPBIM, TYIIBIM, Pa3BEPHYTHIM, YTO TAKOE CEpPEIUHA OTPE3Ka U
CpaBHEHHUE OTPE3KOB U YTJIOB. 1 OucceKTpuca yriia, Kakue yrilbl Ha3bIBAIOTCSl CMEKHBIMH U
N3mepenue otpe3koB. M3aMepeHne yrios. 2 BEPTUKAJIbHBIMU.
CMeXHbIC ¥ BEDTHKAIbHBIC YIJIBL. 1 Dopmynuposamsv u 000CHOEbIEAMb YTBEPXKICHHS O CBOMCTBAX
[lepleH MKy ISPHBIC IPSIMbIC. 1 CMEXHBIX U BEPTUKAJIBHBIX YIJIOB; OOBSACHATH, KAKHE MPSMbBIC
Pelenue 3a1ad. 1 Ha3BIBAIOTCS MEPIICHIUKYISIPHBIMH; (hOPMYINPOBATH U 0OOCHOBHIBATH
TIOBTOpEHNE U CHCTEMATH3AIHS YIeOHOTO MaTephaa. 1 YTBEPKJIECHHE O CBOMCTBE JBYX MPSIMBIX, NEPICHAMKYIAPHBIX K TpeTheil.
KonTtposibaast padora Nel mo Teme: «HauaabHbIe H3zo0pasxcamv u pacno3nasans yKa3aHHbIE npocTeiiuye ¢uryps! Ha
reoMeTpHYeCcKHe CBeIeHHsD. 1 4yepTekax; pelarhb 3a7a4y, CBA3aHHbIE C ’TUMU IPOCTEHITUMEI
¢durypamu.
3 | /luneiinoe ypasnenue c 17 Pacno3nasams JUCIOBBIE BEIPAXKEHUS U BBIPAXKEHUS C IEPEMEHHBIMU,
00HOIl nepemeHHou JIVHEHHbIE YPABHEHUSI.
Baenenve B anredpy. 3 Ilpusooums npuMepsl BBIPAKEHUN C IEPEMEHHBIMH, JTMHEHHBIX
JIuneitHOe ypaBHEHHUE C OAHON EPEMEHHOM. 6 ypaBHeHHH. COCTaBIIATh BEIPAXKEHHE C IEPEMEHHBIMH 110 YCIOBHIO
Perenue 3aJ1a4 C IOMOIIBIO ypaBHeHHf/j. 6 3a1a4u. BreimosssaTe Hp606pa30BaHI/IH BBIpa)KeHHﬁI MMPpUBOJAUTH
[ToBTOpEHHUE U cHCcTeMaTH3alUs Y9eOHOTO MaTepHaa. 1 MOJOOHBIC ClTaracMbie, PACKPEIBATH CKOOKH.
Kourpoabnasi padora Ne2 no teme: «JInneiinoe Haxooump 3Ha4eHNe BHIPAXXEHUS C IEPEMEHHBIMY MIPU 3aaHHBIX
ypaBHEHHeE C O/[HOH ITepeMeHHOi». 3HAa4YCHUAX MepeMeHHbIX. Kimaccudunnposats anredpamdeckue
BbIpaxkeHUs1. ONUCHIBATh LIENbIE BHIPAXKEHUSI.
1 Dopmynuposamp onpeneneHue TMHEHHOro ypaBHeHus. Pemarts
JMHEWHoe ypaBHeHHUe B o0meM Buie. VIHTepIipeTupoBaTh ypaBHeHNE
KaK MaTeMaTU4ECKyI0 MOJENb pealbHol cuTyanuu. OnuceIBaTh CXeMy
pellIeHus TEKCTOBOH 3aJ1auu, IPUMEHSATh €€ IS pelleH s 3a]1a4.
4 Tpeyzonvruxu 17 O6vacname, xakas GUrypa Ha3bIBaeTCs TPEYTOJILHUKOM, YTO TaKOE
ITepBblil IpU3HAK PaBEHCTBA TPEYTOJIBHUKOB. 3 BEpILUHBI, CTOPOHBI, YIJIbI U IEPUMETP TPEYroJbHUKA, KAaKOH
Me[LI/IaHLI, 6I/ICC€KTpI/ICLI U BBICOTBI TPEYT'OJIbHUKA. 4 TPEYTOJbHUK HAa3bIBACTCA paBHOGC)IpeHHLIM 1 Kakou PaBHOCTOPOHHUM,




Bropoii u TpeTHii MpU3HAKU PaBEHCTBA TPEYTOJILHUKOB. 4 KaKHe TPEyroJIbHUKH Ha3bIBAIOTCS PABHBIMU.

OKpYKHOCTB. 1 H3o00pasicams u pacno3nasams Ha 9ePTEKAX TPSYTOIBHUKU U HX

3ajauu Ha HOCTPOCHHE. 2 9JIEMEHTBHI.

Pemenme 3amad. 1 Dopmynuposams u 00Kazvleams NPU3HAKU PABEHCTBA TPEYTOJIHHUKOB.

[TOBTOpEHHE U CHCTEMATH3AIHs YIeOHOro MaTepHala. 1 OOGBACHATD, YTO HA3BIBACTCS EPICHUKYIISIPOM, IPOBEACHHBIM K3

KonTtpoabsnas padora Ne3 nmo teme: «TpeyroibHUKH». 1 JIQHHOI TOYKH K JAHHOI IPsIMOI; POPMYIIMPOBATE U JI0KA3BIBATH
TEopeMy O MEePIEHIUKYIIpe K NpsiMoil. OOBSCHSTh, KaKHE OTPE3KH
Ha3bIBAIOTCSl MEANAHOM, ONCCEKTPUCOH U BHICOTOH TPEYTOJIbHHUKA;
(OpMyYIUPOBATE M IOKA3BIBATH TEOPEMBI O CBOMCTBAX PaBHOOCAPEHHOTO
TPEeyroJjbHHUKa; pelIaTh 3aladll, CBA3aHHbBIC C IPU3HAKAMHU PABCHCTBA
TPEYTOJIbHUKOB U CBOHCTBAMH PaBHOOCIPEHHOTO TPEYTOJIbHHKA;
(bOpMyITUPOBATE ONPEIEICHHE OKPYIKHOCTH.
O0vacHAmMY, YTO TAKOE LICHTP, PaJHyC, THAMETP U XOpAa OKPYKHOCTH;
pemars npocTeiime 3a/1a41 Ha IIocTpoeHue (TIOCTPOCHUE yIiia, PABHOTO
JAHHOMY, TTOCTPOEHHE OUCCEKTPUCHI yTIIa, TOCTPOCHHE
HEepIEeHIUKYIIIPHBIX MPSMBIX, IOCTPOCHUE CEPEeIUHBI OTpe3Ka) U 6oiee
CJIOYKHBIE 33/1a4H, UCTIOJNIB3YIOLINE YKa3aHHbIE MPOCTEHIIIE.
Conocmasnsimsp TOTY4CHHBIN PE3yNbTaT C YCIOBUEM 33/1a4H U
aHaJIM3UPOBATh BO3BMOXHBIE CITyYau.

I]envie gvipasicenus 68 Dopmynuposams:

ToxaecTBeHHO paBHble BoipaxeHust. ToxaecTsa. 2 onpedenenus: TOXAECTBEHHO PaBHBIX BBIPOKEHUH, TOXKIECTBA, CTEICHU

CreneHb ¢ HATYPAITBHBIM MOKA3aTEIEM. 3 C HATYPAJIbHBIM ITOKa3aTeJIEM, OJHOYIIEHA, CTAHAAPTHOIO BUA

CpoiicTBa CTENEHHU C HATYPAIbHBIM OKA3aTeNEM. 4 OfIHOUJIeHa, K03 (UIHEHTa OHOUIEHA, CTETICHH OHOUJICHA,

OJIHOUIEHEL. 4 MHOrOYJIeHa, CTETICH! MHOTOYJICHA;

MHOIOWIEHEL 2 Ce0licmea: CTETICHU C HATypaJIbHBIM MIOKa3aTesieM, 3HaKa CTeIeHY;

CII05KEHHE U BhIYNTAHNE MHOFOUICHOB. 4 npagua: 10Ka3aTeNbCTBA TOXKICCTB, YMHOKEHHMS OJTHOWICHA Ha

[TOBTOpEHME U CHCTEMATH3AIHMS YIEOHOTO MaTEPHAIA. 1 MHOTOICH, YMHOXCHHA MHOT'OMICHOB.

Kontpoasnas padora Ned o Teme: «CTemnens c 1 Joka3vieéams CBOICTBA CTEIICHHU C HATYPaJbHBIM MOKa3aTelIeM.

HATYPAJIBLHBIM MOKa3aTeeM. O/IHOWIeHBI. 3anuchIBaTh U JI0Ka3bIBATE (OpMYJIBL: IPOM3BEACHHUS CYMMBI H PasHOCTH

Muorowienbl. CoIosKenne i BhIYHTARNE JIBYX BBIPQKEHHMH, PA3HOCTU KBAJAPATOB [IBYX BBIPAKEHUH, KBaApaTa

MHOLOWICHOB). CYMMBI U KBa/IpaTa pa3HOCTH JIBYX BBIPaXKEHUH, CYMMBI KyOOB H

YMHOXEHHE 0/IHOUWICHA HA MHOTOYJICH. 4 pasHoCTH ky6oB AByx BHpa}KeH”ﬁ;

Y MHOKCHIC MHOIOWICHA Ha MHOIOWICH. 2 Buvtuucnamep 3na4eHue BBIPAKCHUH € IepeMEeHHbIMH. [IpuMeHSTh

Pa3I10IKCHIC MHOIOWICHOB Ha MHOKHTC/IN. BLHCCOHIC 2 CBOWCTBA CTETICHH /IS TPe0Opa30BaHNs BEIPaKEHUHA. BEITOTHAT

OBILIEro MHOHTENA 32 CKOBKIL. YMHOXECHHUE OJJHOWICHOB ¥ BO3BEJCHNE OJTHOYJICHA B CTEIICHb.

PasIOKEHIE MHOFOWICHOB Ha MHOKHTONM. MeTon 7 [TpuBOIUTE OTHOUIICH K CTAHAAPTHOMY BHAY. 3alUCHIBATH MHOTOWICH B

TPYNIHPOBKH.

CTaHAAPTHOM BUJE, ONPCACTATL CTCIICHb MHOI'OYJICHA.




IToBTOpeHHUe n cucreMaTH3anys y41eOHOro MaTepuana. 1 ITpeoOpa3oBEIBaThH MIPOU3BEACHUE OJHOWIEHA U MHOTOYJICHA; CyMMBI,
Kontpoasnas padora Ne5 nmo Teme: «YMHOKeHHE 1 Pa3HOCTH, IPOU3BEIEHUS IBYX MHOTOYJICHOB B MHOTOYJICH.
OJHOY/ICHA HA MHOTOYJICH. Y MHOKEHHE MHOT04JICHA Bovinonaname paznoxxeHre MHOTOYJIEHA HA MHOXHTEIN CIOCO00M

HA MHOTOYJIeH. Pa3/io:keHre MHOT0O4JICHOB HA BBIHECEHUsI 00IIIEr0 MHOXKUTES 32 CKOOKH, CHOCOOOM I'PYIIITIUPOBKH, MO
MHOKHTEJIN. (dopMyJiaM COKpaEHHOTO YMHOXEHUS U C IPUMEHEHUEM HECKOJIbKHIX
TToBTOpEHHUE W CHCTEMATH3AIMS YIEOHOTO MaTepHaa. 1 croco0oB. Vcrnoip30BaTh ykazaHHbIE IPe0Opa3oBaHusl B IIpoliecce
IIpoMeskyTOUHasi KOHTPOJIBHASA padoTa. 1 pelleHus ypaBHEHUH, 10Ka3aTeIbCTBA YTBEPIKIACHUHN, pellICHUs
IIpoussencHue pa3HOCTH U CYMMBI IBYX BBIPQ’KCHUMU. 4 TEKCTOBBIX 3a/1a4.

Pa3HOCTBh KBaJpATOB IBYX BBIPAXKCHUHU. 3

KBajpaT cyMMBI M KBaJpaT pa3HOCTH JBYX BBIPAXKECHHUH. 4

[Tpeobpa3oBaHKe MHOTOYJIEHA B KBAIPAT CyMMBI HIIH 4

Pa3HOCTH JBYX BBIPAXKCHUM.

[ToBTOpEHME M CHCTEeMAaTH3alus YIeOHOro MaTepHaa. 1

Kontposabsnas pa6ora Ne6 nmo teme: «@opmyJibl 1

COKPALLEHHOT0 YMHOKEHHSD.

CyMMa ¥ pa3HOCTb KyOOB JIByX BBIPQKEHHUH. 3

[TpumeHeHne pa3IUYHbBIX CIIOCOOOB Pa3I0KEHHs 5

MHOTI'OYJICHA Ha MHOXXHTCIIH.

[ToBTOpEHHE M CHCTEeMAaTH3alus YIeOHOro MaTepHaa. 1

KounTtpoJsbHnasi pa6ora Ne7 no teme: «Cymma u 1

pa3HocTh Ky0oB ABYyX BbhipaxeHuii. [Ipumenenue

Pa3IHYHBIX CIOCO0O0B Pa3JI0KeHHs MHOT04YJICHA Ha

MHOKHTEJIN.

Ilapannenvuvie npamovie 14 Dopmynuposams onpeJieNeHNe MapaIUIETBHBIX IPSMBIX; OOBSICHATH C
Onpeznenenue napauieabHbIX OPSIMBIX. 1 TIOMOIIBIO PUCYHKA, KaKHe YIJIbl, 00pa3oBaHHEE NPH MIEPECEUCHUH ABYX
[pu3HAKY NapaIETLHOCTH IBYX MPSMBIX. 3 MPSIMBIX CEKYIIEH, Ha3bIBAIOTCS HAKPECT JISKAIMMU, KaKUe
AxcroMa mapayIeTbHBIX MPAMBIX. 3 OJTHOCTOPOHHUMH U KaKHE COOTBETCTBEHHBIMH.

TeopeMbl 06 yriax, 06pa30BaHHBIX JBYMSI 5 Dopmynupogams u 00Ka3bleams TEOPEMBbI, BbIPAXKAIOIINE MPU3HAKU
napajuleJbHBIMU MPSIMBIMU U CEKYILEH. [apaJUICIbHOCTH JABYX IPSIMBIX.
YIJIBI ¢ COOTBETCTBEHHO MAPaILIC/IbHBIMU HITH ) 06vacHAmMb, 9TO TAKOE aKCHOMBI TEOMETPHH U KaKHe aKCHOMBI yiKe
TEPIICHIMKYISPHEIMU CTOPOHAMH. HCTIOJB30BAJIHCh PaHHee; (OPMYITUPOBATH aKCHOMY MapajlIeIbHBIX
Perenue 3a1ad4. 1 IPAMBIX U BBIBOJAUTH CJICIACTBUA U3 Heé. q)OpMyJ'[HpOBaTB " JOKa3bIBaTh
TIOBTOPEHUE H CHCTEMATH3ALMs Y1eGHOro MaTepuaa. 1 TEOpEMBI O CBOMCTBAxX, 0OpaTHBIE TEOPEMaM O MPU3HAKaX
Kontpoasnas padora Ne§ no Teme: «IlapauienbHble NapajyIeIbHOCTH, CBA3aHHBIX C HAKPECT JEKAIUMHU, COOTBETCTBEHHBIMU
TpSAMBIE. 1 OTHOCTOPOHHUMH YIJIaMH, B CBSI3H C 9THM OOBSICHAITH, YTO TAKOE

1 YCIIOBHE U 3aKJIIOUSHNE TEOPEMBI, KaKasi TeOpeMa Ha3bIBaeTcsl 00paTHOM

110 OTHOIICHHIO K ,Z[aHHOfI TCOpEME. O6T>$ICH$ITI:, B YCM 3aKJIH04YacTCA
MCTOZ JOKA3aTCJIbCTBA OT IPOTHBHOT'O; (I)OpMyJ'II/IPOBaTB 1 JOKa3bIBATh




TEOpeMBI 00 yTIaxX ¢ COOTBETCTBEHHO MapaJUICIbHBIMU 1
TIePIICHANKYIAPHBIMEA CTOPOHAMI; TPUBOAUTH IPAMEPHI HCIIOIB30BAHMUS
3TOTrO METOJA.

Pewamp 331241 Ha BBIYUCIICHUE, 10KA3aTEILCTBO U MOCTPOCHUE,
CBSI3aHHBIC C MAPAIUICTLHBIMU TPSMBIMHU.

Dyuxkyuu 18 IIpueooums npuMepsl 3aBUCUMOCTEN MEXIY BEIUYUHAMU. PaznuuaTh
Casi3u Mexay BenmunHaMu. OyHKIWsL. 4 Cpe/iv 3aBUCUMOCTEH (DYHKIIOHAIBHBIC 3aBUCUMOCTH.
CriocoObI 3a1aHusT QYHKITHH. 4 Onucvieams noHAmMuUA: 3aBUCUMOI 1 HE3aBUCUMON IIEPEMEHHBIX,
I'padux GyHKIUH. 3 (GbyHKIMU, apryMeHTa (GyHKIHH, CIOCOOBI 3aaHus (GYHKIINH.
JInneiinas QyHKIws, eé rpadHKy CBOICTBA. 5 DopMyUpoOBaTh OMPEACICHUSA: 00JIACTH ONPeIeICHUs (PYHKIINH,
TToBTOpeHHUE U cHCTEMATH3alMs y4eOHOTo MaTepHaa. 1 onacTy 3Ha4CHUI QYHKLNK, rpaduKa GYHKIHHA, IMHEHHON QyHKIMH,
Koutpoabnas pagora Ne9 no reme: «DyHKIUI». 1 TPAMOH MPOTOPLHOHAILHOCTH.
Boiuucnams 3HaueHne QyHKINH 110 33JaHHOMY 3HAYCHHUIO apryMEHTA.
CocraBmsath Tabaue 3HaYeHUH QyHKIUH. CTPOUTH TpapuK QYHKITUH,
3agaHHOl TabnmuHo. ITo rpaduky QpyHKINH, SABIAIOMIEHCS MOAEITBIO
peanbHOTO MpoIiecca, OMPEAEIIATh XapaKTEPUCTHKH 3TOTO TPOIiecca.
Crtpouts rpapuK IMHEHHOW (HYHKIIMA U MIPSIMOI MIPOMOPIIHOHATEHOCTH.
OnuceIBaTh CBOMCTBA ATHX (DYHKIIMIA.
Coomnowenus medxncoy Dopmynupogeams u 00Ka3bvleamsb TEOPEMy O CyMMeE YITIOB
cmoponamu u ynamu 20 TPEYTroJIbHUKA U e€ CJIeJICTBUE O BHELIHEM yTJIe TPEYToJbHUKA;
mpey201bHUKA (bopMyJIUPOBATh U JOKa3bIBATh TEOPEMY O COOTHOIICHHUSIX MEKILY
CyMMa yTJIOB TPEYTrOJIbHUKA. 2 CTOPOHAMH U yTIaMHU TPEYTOJIbHUKA (TIpsiMOe B 00paTHOE YTBEPKACHUS)
COOTHOLICHUSI MEXKAY CTOPOHAMH U yIIIaMH 4 U CIIEACTBUS U3 HEE, TEOpPEMY O HEPAaBEHCTBE TPEYTOJIbHUKA.
TPEYTOJIbHHUKA. IIpoeooums xnaccuUKAIIIO TPEYTOIBHUKOB 110 yTIIaM;
Pemenmue 3a1a4. 2 (opMyIIMpOBaTH U IOKA3bIBATh TEOPEMBI O CBOIMCTBAaX MPSIMOYTOJIBHBIX
IToBTOpEHHE U CHCTEMATH3AIMs] YISOHOTO MaTepraa. 1 TPEyTOTbHUKOB (PSAMOYTOMbHBIH TpEyrombHuK ¢ yriom 30°%);
KonTtpoabsnas padora Nel0 no teme: «CooTHOIIEHHE 1 (hopmyHpPOBATE ONPEIEICHNS PACCTOAHHS OT TOUKH JIO IIPSMOH,
MEKLY CTOPOHAMM M YIJIAMH TPEYroIbHHKAY. paccTOsSTHHS MEX]y TapajIeNIbHBIMU NPSIMBIMH; peIaTh 3a/1a4u Ha
TIpAMOYTOJIBHBIE TPEYTONBHUKH. 4 BBIUHCIIEHHUE, CBA3aHHbIE C TEOPEMaMH O CBOIMCTBaxX MPSIMOYTOJIBHBIX
TToCTpPOCHNE TPEYTOTLHHKA 1O TPEM IEMEHTAM. 2 TPEYTOJIEHUKOB, C PACCTOSTHUEM MEX/y NMapajlyieIbHBIMU MPSIMBIMHU.
Pemenue 3aaq. 2 Pemambvsanaqn Ha BBIYKCIICHHE U JJOKA3aTEJIbCTBO, CBA3AHHBIC C
[ToBTOpEHHE M cUCTEMAaTH3alMs Y4eOHOro MaTepuaa. 1 TCOPEMOM O CMME YITIOB TPEYTONHIKA, PCILATE 34/t  Ha
KonTtponsHas pa6ora Nell no Teme: 1 BBIYKCIICHHE, I0KAa3aTeIbCTBO U TOCTPOCHHE, CBA3aHHBIC C

«IIpAMOYyTONBHBIE TPEYTOJIHLHUKH.

COOTHOIIEHUSIMU MEXK/y CTOPOHAMHM U YTJIAMH TPEYTOJIbHUKA, TIPH
HE0OXO0IMMOCTH MTPOBOIUTH 110 XOAY PEUICHHS TOTIOTHATEIbHBIC
MIOCTPOEHHUS.

Conocmaenams NOTYYEHHBIN pe3yJbTaT C YCIOBUEM 3aJ1a4H;
AHAJIM3UPOBATH BO3MOXKHBIC CIYYau; COMOCTABJIATh TOJTYYCHHBIN




pe3yIbTAT C YCIOBHEM 3a/1a4H; aHATN3UPOBATh BO3MOJKHBIE CIIyUaw;
COITOCTABIIATH TIOJTYYCHHBIN PE3yNbTaT C YCIOBUEM 3aa4H;
AHAJTU3UPOBATH BO3MOKHEIC CITyYau.

Dopmynuposams u 00Ka3bleams TEOPEMBI O IIPU3HAKAX PABCHCTBA
MPSIMOYTOJBHBIX TPEYTOJIBHUKOB; PEIIATh 33/1a4K Ha MOCTPOCHHE
TPEYTOJIbHHUKA IO TPEM CTOPOHAM, TIPU HEOOXOAMMOCTH POBOIUTH TI0
XOJy PEUICHHUS TOMOIHUTEIbHBIC TIOCTPOCHHUS;, COIOCTABIIATh
MOJTYYCHHBIH PE3YJIbTaT C YCIOBUEM 3aJIa4d; UCCIICIOBATH BO3MOKHEIC
Cllydau.

9 Cucmembul TuHEHBIX IIpueooums npumepul. ypaBHEHUS C IBYyMs IEPEMEHHBIMH; IMHEIHOTO
YpasHeHuii ¢ 06yMa 25 YpaBHEHHUS C ABYMS NIEPEMEHHBIMU; CUCTEMBI IBYX JIUHEHHBIX
nepemeHHbIMU YPaBHEHUH C ABYMs IEPEMEHHBIMU; pPeaIbHBIX MPOLIECCOB, IJIS1 KOTOPBIX

YpaBHEHUs C IBYMSI IEPEMEHHBIMHU. 3 YpaBHEHHUE C ABYMS IEPEMEHHBIMU UJIM CUCTEMA YPABHEHUH C IByMS

JInHeiiHOE YpaBHEHHE C IBYMsI TIEPEMEHHBIMH U €T0 4 MIEPEMEHHBIMU SIBJISIFOTCS MATEMATUYECKUMHU MOJEIISIMH.

rpaQux. Onpenensts, ABASETCS JIM Iapa YUCEJ pEUIEHUEM JaHHOIO YPaBHEHUS C

CucteMbl ypaBHEHH € ABYMS IEPEMEHHBIMH. 4 ABYM: IICPECMCHHBIMH.

l"pa(bﬂqecxm‘/'l METOJI PELLIEHUSI CUCTEMBI IBYX JIMHEHHBIX Dopmyaupoeams:

ypaBHeHI/Iﬁ C ABYMsI IEPEMEHHBIMHU. onpe()enenu;l: peuicHus ypaBHCHUA C IBYMs ICPCMCHHBIMU; YTO 3HAYUT

Pewenue cucreM TMHEHHBIX ypaBHEHUH METOJOM 3 PEIIUTh YPaBHEHHUE C IBYMsl [IEPEMEHHBIMH; TpaduKa ypaBHEHHUS C

OJICTAHOBKH. JIByMSI TIEpEMEHHBIMU; TUHEHHOTO YPaBHEHUS C IByMS TIEpEMEHHBIMH;

Peuienne cucteM JTMHEHHBIX YpaBHEHHUI METOJIOM 4 PCHICHHS CHCTCMBI YPaBHEHHIi C IByMsl IIEPEMEHHBIMH;

CIIOKCHISL. c60licmea ypaBHEHUH C TByMS TIEpEMEHHBIMH.

Pelene 3a1a4 ¢ OMOIIBIO CHCTEM JTHHEHHBIX 5 Onucvléamy. cBoiicTBa rpaduka JIMHEHHOrO yPaBHEHUS B 3aBUCUMOCTH

YpaBHEHHIA. OT 3HAYEHUH KO?(I)(I)I/I].[I/IeHTOB, rpadU4ecKuil METO PEIICHUS CHCTEMBI

TIOBTOpEHNE U CHCTEMATH3AIHS YIEOHOTO MaTepHaa. 1 ZIBYX yPaBHEHHH C ABYMs IEPEMEHHBIMH, METOJ| IOJCTAHOBKH X METOLL

Kontposibnas padora Nel2 o Teme: «CHCTeMbI 1 CJIOKEHMSI JUIsl pELIEHHsI CUCTEMBI IBYX JIMHEWHBIX YpPAaBHEHUH C IByMS

JINHEHHbIX YPaBHEHUIi ¢ IBYMSI epeMeHHBIMI. HCPEMCHHBIMHU.
Cmpoums Tpadyk THHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMHU.
Pewats cucteMbl 1ByX JUHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.
Pewamb TEKCTOBBIE 32/1a4H, B KOTOPBIX CUCTEMA JIBYX JTMHEHHBIX
YPaBHEHUH C IBYMs NIEPEMEHHBIMHU SIBIISIETCS MaTEMaTHIECKONH MOJIETBIO
pEaNLHOTO TpoIiecca, U HHTEPIPETUPOBATH PE3YIbTAT PEIICHUS
CUCTEMBI.

10 | Hoémopenue u 0606uwumsb TpuOOPETEHHBIE 3HAHNS, HABBIKM M YMEHUS 32 MPOIIE NI
cucmemamusauus 13 y9eOHBIH TOA.
yueonoz0 mamepuana

[ToBTOpEHUE M cHcTeMaTH3alus Y9eOHOTO MaTepHaa. 1
HTorosasi KOHTpoIbHas paboTa. 1




«HeThIpPeXyroabHUKN.

TpeyroapbHHUKH. 2
M3mepenue oTpe3koB. M3mepenue yrios. 1
JInHeliHOE ypaBHEHHUE C OJIHOW NIEPEMEHHOM. 2
Ilenbie BBIpaKeHMS. 2
COOTHOIIEHUS MKy CTOPOHAMH U YTIIAMHU 2
TPEYrOJbHUKA.
CucTeMbl TMHEWHBIX YPaBHEHHUH C IBYMsI TEPEMEHHBIMH. 2
8 kmacce (204 4)
Koa-Bo OcHoBHbIe BUABI AesiTelbHOCTH (PI'OC, o aBTOpCKOMY
Ne Pazpen Tema ypoka
4acoB TeMATHYeCKOMY IJIAHMPOBAHHUIO)
1 Iloemopenue 3 0606uums IpHOOPETCHHBIC 3HAHUS, HABBIKU M YMEHUS 32 MPOIIC AT
[ToBTOpEHHUE M cHCcTeMAaTH3alUs YIeOHOTO MaTepHaia. 2 y4eOHBIH ToxI.
BxoaHasi KOHTpoJIbHAas padoTa. 1
2 Yemuvipexyzonvnuxu 14 00vACHAMDb, YTO TAKOE MHOTOYTOJIBHUK, €r0 BEPILHHBL, CMEXKHbBIE
MHOroyroJibHUKH. 2 CTOPOHBI, TUATOHAJIH, H300paXkaTh YETHIPEXYTOJIbHUKH Ha YepTeKax;
Hapa_rmenorpaMM M Tpanenus. 6 I/1306pa>i(aTL 1 paclioO3HABAThb MHOT'OYTOJIbHUKHU Ha UCPTEIKAX.
Hp?[MOYI‘OJ'ILHI/IK,pOM6, KBajpar. 4 O6’BHCHHTB, KaKHe CTOPOHBI (BCpH.II/IHBI) Ha3bIBarOTCs
[TOBTOpEHHE U CHCTEMATH3AIHs y9eGHOTO MaTepHaIa. 1 MPOTUBONOJOKHBIMU. [10Ka3bIBATh 3J1IEMEHTHI MHOTOYT'OJIbHUKA, €T0
KonTtpoJsbnas pa6ora Nel mo teme: 1 BHYTPEHHIOIO M BHEILIHIOKO 00JIACTH.

Dopmynuposams oNpeNieICHNE BBITYKIOI0 MHOTOYTOJIbHHKA;
n300paXkaTh U PacIO3HABATH BHIMYKJIBIE U HEBBITYKIIbIC
MHOTOYTOJIFHUKH. ©OpMyITHUpOBaTh ONpeIeNIeHHs apauieorpaMmma,
Tpaneuuu, paBHOOEAPEHHOM 1 NPSIMOYTOJILHOM Tparnenui,
IpSAMOYTONbHUKA, poM0Oa, KBajjpaTa; paclio3HaBaTh U M300pakaTh 3TH
YEeTHIPEXYTOJIbHUKH.

Dopmynuposams u 00Kazvleame YTBEPKICHUE O CYMME YITIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA. DOPMYIIMPOBATH U TOKA3bIBATh
YTBEPKJCHHS O CBOMCTBAX U NMPHU3HAKAX YKAa3aHHBIX
YETBIPEXYTOJIbHUKOB.

Pewamyp 3a1auy Ha BBIYHCICHUE, OKA3aTENbCTBO U IOCTPOCHHUE,
CBSI3aHHBIE C ’THUMH BHIaMH YETHIPEXyTrONbHUKOB. OOBACHATH, KaKue
JIB€ TOYKH Ha3BIBAIOTCSI CHMMETPHYHBIMU OTHOCUTEIHHO MPSMON
(TOukm), B KaKOM ciy4ae (GuUrypa Ha3pIBaeTCI CHMMETPUIHON
OTHOCHTENIFHO NPAMOM (TOYKH) M YTO TaKO€ OCh (IICHTP) CHMMETPUH
¢burypsr.

Ilpusooums ipumepsl GUryp, 00JIaTA0MUX OCEBOH (IIEHTPATHHOMN)




CUMMETpHUEH, a TAK)KE IPUBOAUTH IPUMEPBI OCEBOM U LEHTPAIBHOU
CHMMETPHH B OKPYXKAaroIIei Hac 0OCTaHOBKE.

Payuonanvnvie 55 Pacno3nasamp 11enbIe PAIOHANBHBIC BEIPAKCHNUS, IPOOHBIE
8bIpadceHus pannoHalIbHbIE BBIPaXXEHUsI, IPUBOANUTH PUMEPHI TAKUX BBIPAKECHHH.
PanmonaneHbIe 1poOH. 3 Dopmynuposamo:
OCHOBHOE CBOICTBO pallMOHAIBEHON IpOOH. 4 onpedeneHua’ PaIOHAIBHOTO BBIPAKEHUS, NOIMYCTUMBIX 3HAUCHHH
CloskeHue ¥ BEMUTAHHE PALMOHAIBHEBIX APOoOeH ¢ 4 MIepEMEHHOM, TOXKIECTBEHHO PAaBHBIX BBIPAKEHHUH, TOXKIIECTBA,
OJIMHAKOBBIMH 3HAMEHATEIAMU. PaBHOCHIIBHBIX YPaBHEHHH, PallIOHAJILHOTO YPaBHEHHUSI, CTETICHH C
CrojkeHue U BbIUYUTAHUE palmoHaIbHBIX ﬂp06eﬁ 6 HYJICBBIM I10KA3aTCJICM, CTCIICHU C LCJIBIM OTPULATCIbHBIM
C Pa3HBIMU 3HAMEHATESIMAL TIOKa3aTelieM, CTAaHAaPTHOTO BH/A YHCIIA, 0OpaTHOH
[ToBTOpEHHE M CHCTEeMaTH3alus yueOHOro MaTepuaia. 1 NPONOPIHOHAIEHOCTH,
KonTpoabHasi paGora Ne2 no Teme: «OcHOBHOE 1 ce0licmea. OCHOBHOE CBOMCTBO pallMOHAILHOM Jpo0H, CBOIcTBa
CBOICTBO panMoHANbHOI Apodu. CiiokeHne U CTCTICHH C LIENIBIM I10Ka3aTeNeM, YPABHCHHA, QYHKIWH y — k.
BBIYHTAHUE PAIOHAJIBHBIX 1podeii». X
VY MHOXCHHE U JeNCHHE PAlMOHATBHBIX APOOEii. 5 npasuna’ cI0XEHWs, BBIYUTAHNUSA, YMHOKCHHUS, JICTICHUS IpO0eH,
Bo3Be/IeHHE PALHOHAIBHO IPOOH B CTEICHB. BO3BEJICHUS IPOOH B CTEIICHB; YCIOBHE PAaBEHCTBA IPOOHU HYIIIO.
TOKIECTBEHHBIE IPE0OPA30OBAHUS PALIAOHAIBHBIX 9 /Jloxa3vigams cBOWCTBA CTEIICHH C IIEJIBIM IIOKa3aTeNIeM.
BBIPAKCHHUIL. Onucowiéams TpaQuUSCKIA METO PEIICHHUS YPAaBHEHUH C OTHOM
IToBTOpEHME M CHCTEMATH3ALUS YUeOHOIO MaTepUaa. 1 TEPEMEHHOH. 5 .
KoHTpo1bHast padoTa Ne3 110 Teme: «YMHOKeHHE H 1 Ilpumenamp OCHOBHOE CBOWCTBO PALIMOHATBHOM ApOOH JUIs
Je/leHne PALMOHAIBHBIX APoeil. TokIeCTBEH bl COKpaIlleHUs U peodpazoBanus apoodeit. [[puBoauTh 1podu K HOBOMY
1Pe06pPa30BAHNA PALHOHATLHBIX BHIPAKEHHID. (obmmemy) SHaMEHATENO. HaxonuTs cymMMy, pa3HOCTh, IPOU3BENCHUE U
PaBHOCHIIBHBIE YPABHEHNs. PalMOHAILHEIE YPABHEHHS. 4 4acTHOE ApOoOei. anonHﬂvTL TOXJIECTBEHHBIE MPE00pa30BaHuUs
CreneHp C [IeJIbIM OTPHUIIATEIILHBIM TIOKa3aTeNleM. 5 PALMOHATIEHEIX BEIPAKCHHIH. .
CBOTCTBA CTEIICHIL C LeIIbIM TOKA3aTCIeM. 5 Pewams YPaBHEHNs © NIEPEMEHHOH B 3HAMEHaTeNe Ipobu.
K . 4 Ilpumenamp cBOWCTBA CTEIICHU C IIEJIBIM MOKA3aTeIeM JUIs
Qymxims y — = u e€ rpaduk. npeobpa3oBaHus BHIPAKEHHUIH.
X 3anucvigamp 4ncia B CTAaHAAPTHOM BHIIE.
IToBTOpEHHE U CHCTEMATH3AIHMs] YISOHOTO MaTepraa. 1 k
KonTpoJibHasi padora Ned no teme: «PanimoHanbHble 1 Betnonnsms nocTpoeHye 1 renue rpaduxa Gyrximpm y= 3
ypaBHeHus1. CTelneHb ¢ HeJIbIM OTPHIATEIbHBIM
nokasaresuem. ®yHKuus y= Kues rpauk».
X
Inowaoo 14 O0vacHuamsp, Kak IPOU3BOAUTCSI U3MEPEHHUE TUIOMACH
[I701ma1p MHOTOYTOJIFHHKA. 2 MHOTOYTOJIFHIKOB; ()OpPMYJIPOBATH OCHOBHBIE CBOWCTBA IIJIOMIACH.
[I7omans napaurenorpaMMa, TpEeyroIbHUKA M TPATICIIIH. 6 Boieooums hopmyInsl Tuonaneii napaienorpaMma, TpeyrojibHHKa,
Teopema Iludaropa. 3 Tpaneuuy, ¢ IOMOLIBIO (OPMYJI IUTOMIAIeH MPSIMOYTOIbHIKA U
Pemrenue 3anau. 1 KBaJpata.




[ToBTOpEHHUE M cHCTEMAaTH3alUs YIeOHOTO MaTepHaa. 1 Dopmynuposams u 0oKazviéams TeOpeMy 00 OTHOLICHNH IDIOMIAJICH
Kontpoasnas padora Ne5 no teme: «Teopema 1 TPEYTOJILHUKOB, UIMEIOIIUX 0 paBHOMY yriy. @opMynupoBats u
Mudaropa. Illaowans Gpuryp». JIOKa3bIBaTh Teopemy [ludaropa u oOpaTHyO €if.

Boiéooums hopmyny ['epoHa [UIs TUTOMAAM TPEYTOJIBHUKA.

Pewamp 3a1aun Ha BBIYMCICHUE, TOKA3aTENbCTBO U IIOCTPOCHUE,

CBsI3aHHBIE ¢ pOopMyJIaMu IuIolnaaeii u reopemoii Iugaropa.

Keaopammnuwie kopnu. 30 Onuceléamsp: NIOHITHE MHOXKECTBA, SJIEMEHTa MHOKECTBA, CIIOCOOBI

Jeiicmeumenvhule uucna 3aJlaHis MHOXECTB; MHOXECTBO HaTYPaJIbHBIX YHUCEIN, MHOXKECTBO
[ToBTOpEHHE M CHCTEeMaTH3alus yueOHOro MaTepuaia. 1 IEJIBIX YHCEeII, MHOXKECTBO PAllMOHAJIBHBIX YHCEN, MHOXKECTBO
ITpoMeRyTOYHAS KOHTPOJILHAsA padoTa. 1 JNEHCTBUTEIHHBIX YHCENT U CBSI3U MEXKITy STHMH YHCIOBBIMU
®ynkums Y = X% u eé rpaduxk. 3 MHOKECTBaMH; CBSI3b MEXKITy OCCKOHEYHBIMHA JICCATHYHBIMU APOOSIMH U
KBanpaTtHbie KOpHH. ApUPMETUUCCKUN KBAIPATHBIH 3 pannoHaIbHBIMU, UPPALIMOHAIBHBIMHU YUCIIaMHU.

KOPEHb. Pacno3nasams pallioHaJIbHBIC W UpPalMOHATBHEIC Yrcia. [[puBOIUTH

MHOXECTBO M €TI0 SJIeMEHTEL. 2 TIPUMEPHI PaIlMOHAIBHBIX YHCEN U HPPAITHOHAIBHBIX YHCEIL.

[oxmuokecTBO. ONeparii HaJl MHOXKECTBAMIL 2 3anucviéams ¢ momoIp0 GopMyI cBoiCTBa AEHCTBHIT C

YucIioBbIE MHOJKECTBA. 3 JCHUCTBUTCIIbHBIMU YHCIIaMHU.

CBoiicTBa apu()METHISCKOTO KBaAPATHOTO KOPHS. 4 @opmynuposams:

TOX/IECTBEHHbIE PEOBPA3OBANNS BHIPAKEHHII, 6 onpeodenenus’ KBaIPpaTHOTO KOPHS U3 YKCIIa, apHU(PMETHUECKOTO

COJIepIKAINX KBAPATHBIE KOPHH. KBaZpaTHOI'0 KOPHA U3 YKCJia, paBHBIX MHOXCCTB, ITIOIMHOXKCCTBA,

- HepeceueHmst MHOXKECTB, 00bEeJHHEHUSI MHOXKECTB;

®yukims y = VX 1 eé rpaduk. 3 N Z 0
ceoiicmea: PyHKINH Y = X°, apUPMETHICSCKOTO KBAIPaTHOTO KOPHS,

IToBTOpEHHE U CHCTEMATH3AIMs] YUSOHOTO MaTepraa. 1
dyrxmn y = x.

KonTpoJsibHas padora Ne6 no teme: «KBagpaTtnble 1 N

. /Jloka3viéams CBONCTBA apU(PMETHIECKOTO KBAAPATHOTO KOPHS.
Cmpoums rpaduxu Gynxmmii y = X2uy = /x.
[IpuMeHsATh TOHATHE aAPHUPMETHIECCKOTO KBaPATHOTO KOPHS IS
BBIYHCJICHYSI 3HAUECHUHN BBIPAXKCHUM.
Ynpowams Beipaxkenus. Pemats ypaBHeHusa. CpaBHUBATh 3HAYCHUS
BBIpa)XKEHUH. BBIMOTHATH Ipeobpa3zoBaHne BEIPAKECHUH ¢ IPUMEHEHUEM
BBIHCCCHHSA MHOXKHUTEIIA U3-T10/] 3HAKA KOPHS, BHECCEHUC MHOXUTEJIA IO
3HAaK KOpHH. BrmmosHaTh OCBO60)K[[CHI/IC OT UPpPAIMOHAJIBHOCTH B
3HaMeHarese IPoOH, aHaAITN3 COOTHOUIEHUH MEXAY YHCIOBBIMU
MHO’KECTBAMH U MX JIEMEHTAMHU.

Ilo0o6nble mpeyzonbHuKu 19 00vacHAmp NOHATUE IPONOPLMOHATBHOCTH OTPE3KOB. DOPMYyIHUPOBaATH
OnpenenieHye MoJOOHBIX TPEYTOIbHUKOB. 2 OIIpeiesIeH s OZOOHBIX TPEYTOJILHUKOB U KOA(QQHUIIHEeHTa TOZ00us.
[Ipu3Haky m0100Us TPEYTONIEHUKOB. 4 Dopmynuposams u 00Ka3vléamp TCOPEMbI: 00 OTHOIICHUH IDIOMIAJCH
HOBTOpeHI/Ie U CUCTEMAaTH3alus yqe6H0r0 Marepuala. ]_ HOIIO6HBIX TPCYTOJIbHUKOB, O IPHU3HAKaX HOH06I/IH TPCYTOJILHUKOB, O
Kontpouabsnas padora Ne7 no teme: «Ilomodnnie 1 CpelHeH JIMHUU TPEYTOJIbHUKA, O [IEPECCUECHUU MEIUaH TPEYTOJIbHUKA, O

TPeYTroJIbHUKI.

PONOPIHUOHAJIBHBIX OTPE3KAX B IPAMOYT'OJIbHOM TPECYT'OJIbHUKE.




[IprmeneHne Mo100HS K 10Ka3aTENbCTBY TEOPEM 1

00vacHamb, 9TO TAKOS METOJI ITOI00MS B 3a/1a4axX Ha MOCTPOCHUE, H

PELICHUIO 3a1a4. 6 MIPUBOJUTH IPUMEPHI 3TOr0 MeToAa. OOBACHATH, KAK MOXKHO
CoOTHOLIEHUSI MEXXAY CTOPOHAMH U YTIaMHU 3 UCIIONIb30BaTh CBOMCTBA IT0I00HBIX TPEYTrOJIBHUKOB B H3MEPUTEIBHBIX
IPSIMOYTOJIEHOTO TPEYTOJIbHUKA. paborax Ha MmecTHOCTH. OOBACHSTH, KAK BBECTHU MOHSATHE TOA00US 11
[ToBTOpEeHHUE U cucTeMaTu3anys y4eOHOro MaTrepuaa. 1 MIPOU3BOJILHBIX (QUTYD.
Koutponbnas padora Ne8 no reme: «CooTHOMIEHHSI 1 Dopmynuposams onpereNeHus U WITIOCTPUPOBATh TOHATHS CHHYCAa,
MeKIy CTOPOHAMM M YTJIaMH NPSIMOYT0JIbHOT0 KOCHHYCAa U TaHT'€HCa OCTPOTO yIJa MPSMOYTOJILHOIO TPEYTOJIbHUKA.
TPEYroJbHHKAY, Bb1600ums ocHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO U 3HAUCHUS
cuHYyca, KOCHHYyca, TanTeHca yrios 30°, 45°, 60°,
Pewamp 3ana4n, CBA3aHHBIC C 1I0JJ00NEM TPEYTOJIbHUKOB 1
HaXO0XJICHHEM HEM3BECTHBIX 3JIEMEHTOB IPSIMOYTOJIEHOTO
TPEYTroNbHUKA. JIJIs BBIYNCIICHNS 3HAYEHUH TPUTOHOMETPHYECKIX
(YHKIMH HCIIONTb30BaTh KOMIBIOTEPHBIE IPOTPaMMBI.

Keaopammuvie ypagnenusn 36 Pacno3nasamp v IPUBOIUTH IPUMEPHI KBaIPATHBIX YPaBHEHUH
KBanpartnsle ypaBHeHUs. PenieHue HeOIHbIX 4 Pa3IMYHBIX BUAOB (IIOJHBIX, HETIOJIHBIX, IPUBEIEHHBIX ), KBaJPaTHBIX
KBa3/IPaTHBIX YPaBHEHHUH. TPEXUIICHOB.

Dopmyna KOpHEeH KBapaTHOrO YpaBHEHUSI. 5 Onucvieams B 0011IeM BUJIC PEILICHNE HETOIHBIX KBaIPAaTHBIX
Teopema Buera. 4 YpaBHEHUU.

[ToBTOpEHHE M CHCTEeMaTH3alus yueOHOro MaTepuaia. 1 Dopmynuposame:

KounTpoJsibHast padora Ne9 no teme: «KBagpaTHubie 1 onpedenenusn. ypaBHEHUs NIEPBON CTETICHH, KBaIPATHOTO YPAaBHEHUS;
ypaBHennsi. Teopema Bueray. KBaJIpaTHOTO TPEXWIEHA, TUCKPUMUHAHTA KBAJPaTHOTO YPaBHEHUS
KBaJpaTHbIi TPEXUIEH. g 1 KBaJIPaTHOTO TPEXUIIEHa, KOPHS KBaIPATHOTO TPEXWIICHA,;

Peruenvie ypaBHEHHH, KOTOPBIE CBOIATCS K KBaIPATHBIM 7 6I/IKI§aZ[paTHOFO ypaBHCHHA,

YPABHEHHUSM. €60licm8a KBaJPATHOTO TPEXICHa;

PalMoHaIbHbIE YPABHEHHS KaK MATEMATUIECKUE MOJIEIIH 7 meopemy Buera u oGpariy1o eii Teopemy. .

PEATBHBIX CHTYAIIHI. 3anucvigams u dokazviéams GopMyIy KOpHEHi KBaJpaTHOro
TTOBTOPEHHE H CHCTEMATH3AINS YIEOHOr0 MATEpHATA. 1 ypaBHeHHS. VccaenoBaTe KOJTHUECTBO KOPHEH KBapaTHOTO YPaBHEHUS
Kontpoabsnas padora Nel0 no teme: «KBaapaTHbIii 1 B 3aBHCHMOCTH OT 3HAKa Cro AMCKPUMHHAHTA.

TpéxuJjieH. Pelienne ypaBHeHHUii, CBOAALIUXCH K
KBaJIPAaTHBIM YPaBHEHHSIM).

/Jloka3vieams meopemui: Bueta (mpsmyro U 00paTHYIO TEOPEMBI), O
Ppa3JoXKEeHNU KBaJAPATHOrO TPEXUJIEHA HA MHOKHUTENH, O CBOMCTBE
KBaJIPaTHOTO TPEXWIEHA C OTPHULIATEIFHBIM IUCKPUMUHAHTOM.
Onucvieamp Ha IPUMEPaX METOJ] 3aMEHbI IEPEMEHHOM IS pelIeHus
YpaBHEHHI.

Haxodumwp KOpPHU KBaIpaTHBIX YPaBHEHUH pa3IN4HbIX BUIOB.
[IpumensTs Teopemy Buera u oOparHyto eit Teopemy. BoimonHsTh
pa3ioKeHue KBaJpaTHOro TpéxuieHa Ha MHOxuUTenu. Haxoauts kopHU
YPaBHEHHH, KOTOpBIE CBOAATCA K KBaJpaTHbIM. COCTaBIATh KBAapaTHBIE
YpaBHEHHS U YPaBHEHUS, CBOIAIINECS K KBaJIPATHBIM, SIBIISIOLTHECS
MaTeMaTHYEeCKUMH MOJICISIMU PEATbHBIX CHTYaIHil.




OKpyscHocmo

Hccneooeams B3aniMHOE paCIiooOKEHUE MPSMON U OKPYKHOCTH.

KacarenpHasi K OKpYKHOCTH. 3 Dopmynuposamp ONPEACICHUE KAacaTEIbHON K OKPY>KHOCTH.
HCHTpaHBHHe W BOUCAHHBIC YIIIBL. 4 CDOpMy'J'II/IPOBaTL 1 JOKa3bIBaTh TCOPEMBI: O CBOMCTBE KaCﬁTeJ’ILHOﬁ, 00
quBIpe 3aMeyYaTeIbHbIE TOUYKU TPEYTOJIbHUKA. 3 OTPE3KaxX KaCaTCJIbHbIX, IPOBECACHHBIX U3 OJHOM TOYKH.
BIICaHHAS ¥ ONHCAHHAS OKPYKHOCTH. 4 DopMynUpOBaTh MOHATHUS LIEHTPAIBHOTO yIJIa U IPayCHON Mephl JyTH
Pemenue 3agad. 1 OKPYKHOCTH.
[TOBTOPEHHE M CHCTEMATH3aLHs YIEOHOTO MATepHaa. 1 Dopmynuposams u 00Ka3vigamp TEOPEMBL: O BIIUCAHHOM YTJE, O
Kontpoabnas padora Nell no Teme: «OKpy/KHOCTbY. 1 MIPOU3BEACHUH OTPE3KOB Xop. POopMyIupoOBaTh U 10Ka3bIBATh
TEOPEMBI, CBA3aHHBIE C 3aMEYaTEIbHBIMU TOYKAMHU TPEYTOIBbHUKA: O
OucceKTpuce yriia U, Kak CIEACTBHE, O IEPECeICHUH ONCCEKTPHC
TPEYTOJIbHHUKA; O CEPEIUHHOM MEPIEHANKYIIPE K OTPE3KY H, KaKk
CIIEZICTBHE, O NMEPECEUECHUH CEPEIUHHBIX EPIEHIUKYIAPaX K CTOPOHAM
TPEYTOJIbHHUKA; O IEPECEUEHUH BBICOT TPEYTOJIBHUKA.
Dopmynuposams onpesIeICHUS OKPYKHOCTEN, BIUCAHHOW B
MHOT'OYTOJIBHUK U OIUCAHHOM OKOJIO MHOTOYTroJbHUKA. DOpMYIHPOBATH
U JJOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH, BIIMCAHHON B TPEYTOJNBLHUK, 00
OKPYKHOCTH, OIICAaHHOH OKOJIO TPEYTOJIbHUKA, 00 OKPYKHOCTH,
OIIHCaHHOM OKOJIO TPEYTOJHHHUKA, O CBOMCTBE CTOPOH OIHMCAHHOTO
YeTHIPEXyTOJIbHUKA, O CBOMCTBE YIJIOB BIIMCAHHOTO YETHIPEXYTOIbHHUKA.
Pewamyp 3a1auu Ha BBIYHCICHUE, J0KA3aTE€IbCTBO, IOCTPOCHHUE,
CBSI3aHHBIE C OKPY’KHOCTBIO, BIUCAHHBIMH U OIICAaHHBIMU
TPEYTOJIbHUKAMH U YETBIPEXYTOJIbHUKAMH.
Hccenedosams cBOWCTBa KOH(PUTYpALINi, CBI3aHHBIX C OKPY>KHOCTBIO, C
MIOMOIIBI0 KOMIIBIOTEPHBIX MPOrPaMM.
Iloemopenue u 0606uums IpuOOpPETEHHBIC 3HAHUS, HABBIKU M YMEHUS 32 MPOIIC NN
cucmemamusayus 16 YYeOHBIH TO.
yuebHo020 mamepuana
IToBTOpEHHE U CHCTEMATH3AIMs] YISOHOTO MaTepraa. 1
HTorosasi KOHTpoJbHasi paboTa. 1
YeThIpeXyroIbHUKH. 2
ParmoHabHBIE BRIPAYKEHMUSL. 2
ITmomans. 2
KBaapaTHble KOpHU. JIeHCTBUTENbHBIE YUCTIA. 2
ITogoGHbBIE TPEYTONHHHUKH. 2
Ksanparasle ypaBHEHUS. 2
OKpYKHOCTB. 2

9 kaacc (204 4)




KoJj-Bo

OcHoBHbIe BUAsI AesTeabHOCTH (PI'OC, 10 aBTOPCKOMY

Ne Pasnen Tema ypoka
4acoB TeMaTH4YeCKOMY IUIAHMPOBAHMIO)
1 Iloemopenue 3 0606uwums npuoOpPETEHHbIE 3HAHNUS, HABBIKM U YMEHUS 33 TIPOLIE I
[ToBTOpEeHHUE M cucTeMaTu3anys y4eOHOro MaTrepuaa. 2 y4eOHBIH TOxI.
BxonHasi KOHTpo/IbHasi padoTa. 1
2 | Bexmoput 8 Dopmynuposams onpereneHus U WITIOCTPUPOBATH OHATHUS BEKTOPa, €ro
ITonsiTue BexTOpA. 2 JUINHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB.
CrnoxeHHe ¥ BEBIYUTAHUE BEKTOPOB. 3 Boinonname nocTpoeHne BEKTOPa, PABHOTO CyMME U Pa3HOCTH JBYX
‘YMHOKeHHEe BeKTOpa Ha uucio. [IpumeHeHne BeKTOpoB K 3 BEKTOPOB, UCIIOJIB3Yys IIPU 3TOM IIpaBUJia TPEYTOJIbHUKA U
PEIIEHHIO 3a/1a4. napajurenorpamma. [IpuMeHATs MPaBUIIO MHOTOYTOJIBHUKA TIPH
HaXOXJICHUU CyMMBI HECKOJIBKHX BEKTOPOB. BBIMOIHATH MOCTpOEHHE
BEKTOpa, PaBHOTO NPOU3BEACHUIO BEKTOpa Ha YHCIIO.
Ilpumenamp BEKTOPHI U ACHCTBUS HAJl HUMU IIPU PELICHUN
TeOMETPUUECKUX 3a1a4.
3 | Memoo koopounam 10 O00vACHAmMb U UATIOCMPUPOBANLH TIOHATUS NIPSIMOYTOJIBHON CHCTEMBI
KoopauHatsl BekTopa. 2 KOOPJAMHAT, KOOPIUHAT TOUYKH U KOOPIUHAT BEKTOPA.
I[Mpocreiitye 3a1a4i B KOOPAUHATAX. 2 Boi6ooums u ucnonvizoeams npy penicHun 3aaa4 GopMyIibl KOOpAUHAT
VYpaBHEHHE OKPYKHOCTH U MIPAMOIA. 3 CepeaMHBI OTpEe3Ka, JUINHBI BEKTOPA, PACCTOSHIS MEXIY ABYMS TOUKAMH,
Pemenmue 3a1a4. 1 YPaBHEHHS OKPYKHOCTH U TTPSIMOM.
IToBTOpEHHE U CHCTEMATH3AIMs] YISOHOTO MaTepraa. 1
Kontpoasnas padora Nel no teme: «Bektopbl. MeTon 1
KOOpPAMHATY.
4 | Hepasencmea 26 Pacnosnagams v IPUBOAUTE IPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB
UncnoBble HEPABEHCTBA. 4 C IIEPEMEHHBIMH, JIMHEHHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM, IBOMHBIX
OCHOBHBIE CBOHCTBA YHCIIOBBIX HEPABEHCTB. 3 HEPaBEHCTB.
CrnoxeHne 1 yMHOKEHHE YHCIIOBBIX HEPABEHCTB. 3 Dopmynuposams:
O1eHNBaHUE 3HAUCHUS BBIPAXKEHHUS. onpedesnienua: CPaBHEHUS IBYX YHCEIl, PELICHUS] HEPABEHCTBA C OJHOU
HepaBeHCTBA C 0JIHO IepPeMEHHOI. 2 TIepEeMEHHOH, paBHOCHIIBHBIX HEPABEHCTB, PEIICHHSI CHCTEMBI HEPABEHCTB C
Pemenne HepaBeHCTB ¢ OIHOW epeMeHHOW. UHcIoBEIe 6 OJ(HO¥i IIEPEMEHHOM, 00IACTH ONPE/ICTICHNS BHIPAKCHILS;
MPOMEKYTKH. €601icmea YUCIIOBBIX HEPABEHCTB, CII0KEHHS 1 YMHOXKEHHS YHCIOBBIX
CucTeMbl JIMHEHHBIX HEPABSHCTB C OJJHOM MEPEMEHHOIA. 6 HEPABCHCTB. .
TIOBTOPEHUE H CHCTEMATH3ALMs Y1eGHOro MaTepHaa. 1 /loka3vieéamp: CBOMICTBA YNCIIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUH U
Kontpoannas padora Ne2 no teme: «HepaBencrsay. 1 YMHOKCHUH TUCIIOBBIX HCPABCHCTB.

Pewiams nuHEliHBIC HEPABEHCTBA. 3alMCHIBATh PEIICHISI HEPABEHCTB U X
CHCTEM B BHJIE YHCIIOBBIX IPOMEKYTKOB, 00BEINHEHHS, TIEPECCUCHUS
YHCIIOBBIX IIPOMEXYTKOB. PermarTes cucteMy HEpaBeHCTB C O/THOM
nepeMeHHoi. OueHnBaTh 3HaUeHKE BhIpakeHHs1. M300paxaTh Ha




KOOPAMHATHOM MpsIMO¥i 3a/TaHHBIC HEPABEHCTBAMHE YHCIIOBBIC TPOMEKYTKH.

Coomnowenus mexncoy
CIoponamu u yznamu

Dopmynuposams u uAIOCMPUPOSAMd OTIPEICIICHUSI CHHYCa, KOCHHYCA H
TaHIeHCa yTJIOB OT 0° o 180°. BBIBOAUTH OCHOBHOE TPUTOHOMETPUUECKOE
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mpeyzonvnuka. Ckanapuoe TOXJIECTBO U (POPMYIIBI PUBEIICHUSI.
npou3gedeHue 6eKnopos Dopmynuposams u 00Ka3vigampy TEOPEMbI CUHYCOB U KOCUHYCOB,
CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC yTJIa. 3 MIPUMEHSATH UX TIPH PELICHUH TPEYTOJIbLHUKOB.
COOTHOLIEHUSI MEXKAY CTOPOHAMH U YTIaMH 4 O6vacHamep, Kak UCIIONIB3YIOTCS] TPUTOHOMETpHYECKHEe GOpMYJIbI B
TPEYTroJbHHUKA. U3MEPUTENBHBIX paboTax Ha MecTHOCTH. POPMYIHPOBAThH OIPEACICHHS
CkaysipHO€ IPOU3Be/IcHHE BEKTOPOB. 2 yTia MEXJy BEKTOPaMH U CKAJIIPHOTO MPOHU3BEACHUS BEKTOPOB.
[ToBTOpEHHE M CHCTEeMaTH3alus yueOHOro MaTepuaia. 1 Bui6ooums popmyity CKaIspHOrO NPOU3BEICHIS BEKTOPOB Yepes
KonTpoubHasi pa6ora Ne3 no teme: «CoOTHOLIEHHE KOOpAHWHATHI BEKTOPOB. POpMyIHPOBaTh 1 000CHOBHIBATH YTBEPIKICHIE O
MeEsKAYy CTOPOHAMH M YIJIAMH TPEYroJbHHKA». 1 CBOHCTBAX CKAJLIPHOTO MPOU3BENCHHUA.
Hcnonvzosams cKaJsipHOE IPOU3BEICHIE NIPU PEIICHUH 331a4.
Keaopamuunas gpynxyus 45 Onucoviéams IOHATHE QYHKIIUN KaK IPaBUIIA, YCTAHABIUBAOIIECTO CBS3b
[ToBTOpEHNE U pacIpPEeHUE CBEICHHHA 0 (QYHKIIHH. 4 MEXITy SIIEMEHTAMH JIByX MHOYKECTB.
CaoiicTBa (QYHKIUH. 4 Dopmynuposams:
TIMoctpoerue rpaduka GyHKmmn Y = Kf(X). 3 onpedenenusn’ Hyns QYHKINN; TPOMEKYTKOB 3HAKOIIOCTOSHCTBA (DYHKIIHH;
IMocTpoenue rpaduxa Gyskmmii Y = f(X) + b uy = f(x + a). 4 ¢byHKIMH, Bo3pacTatoleil (yObIBatoliei) Ha MHOXKECTBE; KBaIpaTHYHOI
KBagpaTuunas QpyHkuus, e€ rpauk U cBOUCTBa. 6 (byHKLIH; KBAIPATHOrO HEPABCHCTBA;
IToBTOpEHME M CHCTEMATH3ALUS YUeOHOIO MaTepUaa. 1 ceolicmea KBAIPATHIHOM QyHKITMH;
Kontpoasnas padora Ned no Teme: «DyHKIuI. 1 npaeuia NOCTpOeHNUs rpaKoB QYHKIMI ¢ TTOMOIIBIO TpeoOpa3oBaHui
Kpaapatnunas GpyHKuus, eé rpaQuK H CBOHCTBAY. Bua f(x) — f(x)+a; f(x) — f ()f + a); f(x) — kf(x). 5
Pellienne KBAIPATHBIX HEPABEHCTE. 6 Cmpoums rpaduku GyHKIHNA ¢ TOMOIIBIO Tipeobpa3oBanuii Bujaa f(X) —
< + a; — +a); — .
CHcTeMbl YpaBHEHHH C IBYMsI TEPEMEHHBIMH. 6 JO)+ a; 1(x) > flx + a); 1(X) kuf(x) .
Cmpoums rpaduk kBagpaTnaHoi pyHkuuu. [lo rpaduky KBagpaTUIHOM
[ToBTOpEHHUE M cECTeMAaTH3alUs YIeOHOTO MaTepHaa. 1 i .
(yHKIHU OTTHCEIBATH €€ CBOMCTRA.
IIpomexyTouHasi KOHTPOJbLHAs padoTa. 1
" Onucsléamp CXEMAaTHIHOE PACIIONIOKEHIE Mapa00ITbl OTHOCHTEIBHO OCH
Pemenne 3a1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUST BTOPOH 6
CreleHN a0cCIIMCC B 3aBUCUMOCTH OT 3HAKa CTapiiero koG GuireHTa u
: JMCKPUMHUHAHTA COOTBETCTBYIOIIETO KBaAPATHOTO TPEXUWICHA.
IToBTOpEHHE U CHCTEMATH3AIMs] YISOHOTO MaTepraa. 1
K ora N5 P 1 Pewamp xBanpaTHbie HEPABEHCTBA, UCIIOJIB3Ysl CXEMY PACIIOJIOKEHHUS
HTPOJILHASA Ta Ne5 nmo Teme: «PeureHu
OHTPOJILHAS pA00TA CO eme: «Lemtenne napaboJibl OTHOCHTEIIHLHO OCH a0CITHCC.
KB THBIX HepaBeHCTB. CHCTEMBI BHEHUIA . .
anpa €paBeHc CTEMBI ypaBHE ¢ Onucvieams rpadyecKuii METO PELICHHS CUCTEMBI IByX YPaBHEHUI ¢
ABYM31 HEPEMEHHBIMID. JIBYMsI [IEpEMEHHBIMH, METO/1 IOACTAHOBKH ¥ METOJT CJIOKEHHS JJIs1
PeIICHNs CUCTEMBI IBYX YPAaBHEHUIA C IByMsI IEPEMEHHBIMH, OJTHO U3
KOTOPBIX HE SIBIISICTCS JIMHEHHBIM.
Pewams TEeKCTOBBIE 3a]1a4H, B KOTOPHIX CHCTEMa JIBYX YPaBHEHUI C IBYMs
NIepEMEHHBIMH SIBJISIETCS] MATEMAaTHYECKON MOJICIIBIO pealbHOTO Ipoliecca,
Y MHTEPIIPETUPOBATh PE3YIBTAT PEIICHUS CUCTEMBL.
Jnuna okpyscnocmu u 12 Dopmynuposams onpeiesieHNE MPABUIFHOIO MHOTOYTOJIbHHKA.




njaowads Kpyza

Dopmynuposams u 00Ka3viéamsy TEOPEMbI 00 OKPYKHOCTSIX, OMMMCAHHON

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. 4 OKOJIO IPaBHJIBHOTO MHOTOYTOJIBHUKA U BIIMCAHHOH B HETO.
JIIMHA OKPY>KHOCTH M ILIOLIA (b KPyTa. 4 Bovi6ooums u ucnonwvszoeams GopMyInbl 17151 BEIMUCICHUS TUTOLIAIH
Pemenme 3amad. 2 MIPABUIIBHOTO MHOTOYTOJIEHUKA, pafinyca BIMCAHHOW U OIHCAaHHON
IToBTOpEHHUE M cHCTEMAaTH3aIMs Y4eOHOTO MaTepraa. 1 OKPYKHOCTCH.
Kourpoannasi padora Ne6 mo teme: «Jlinna 1 Pewamp 3a1auy Ha IOCTPOEHUE NTPABUIIBHBIX MHOTOYTOJIbHUKOB.
OKPY/KHOCTH M ILIOIIAAb KPYra». OOBSICHATH NOHSATHUS JUIMHBI OKPYXXHOCTH U IJIOINAAN KpyTa.
Boi6ooums hopMyIibl 171 BBIYUCIICHHS JUTMHBI OKPY>KHOCTH ¥ JJTHHBI 1yTH
OKPYXXHOCTH, IUIOIIAAN KpyTa M IUIOMAAN KPYTrOBBIX CEKTOPa M CETMEHTA.
[TpumeHATh 3TH (OPMYJIBI ITPU PEIICHUH 331a4.
Dnemenmuvl npuxnaonou 27 IIpueooums npumepui: MaTEMaTHUECKUX MOJENEN PEATIbHBIX CUTYalLUi;
Mamemamuxu TIPUKIIAAHBIX 3a7a4; MPUOIKEHHBIX BEINUUH; UCTIONb30BAHHS
Maremarnieckoe MOJEITHPOBAHHE. 4 KOMOMHATOPHBIX PaBHJI CyMMBI I IPOU3BEACHHS; CIIydalfHBIX COOBITHH,
[IpoueHTHBIE pacyETHI. 4 BKJIIOYasi JOCTOBEPHBIC M HEBO3MOKHBIE COOBITHSI; OTIBITOB C
AOCOIIIOTHAS ¥ OTHOCUTEJILHAS IOT'PEIIHOCTH. 3 PAaBHOBEPOATHBIMHU UCXOJaMU; TIPEACTABIICHUA CTATUCTUYCCKUX JAHHBIX B
OCHOBHBIE TIPABUIIA KOMOMHATOPHKH. 4 BUJIE TAaOJIML, JUarpaMM, rpakoB; UCIIOJIb30BAHHS BEPOSITHOCTHBIX
YacToTa ¥ BEpOATHOCTh CIy4aifHOTO COOBITHSI. 2 CBOHCTB OKPY’KAIOIIHX SABJICHUH.
Kitaccuueckoe onpeesieHIe BepOsSTHOCTH. 4 @opmynuposams:
HauasbHbie CBECHHS O CTATHCTHKE. 4 onpedenenusn: abCOMIOTHON MOTPEUIHOCTH, OTHOCUTEJILHOM MOTPEIIHOCTH,
TTOBTOPEHNE 1 CHCTEMATH3alHA YIeGHOTO MaTepHaa. 1 JOCTOBEPHOT'O COOBITHUSI, HEBO3MOMKHOTO COOBITHSI; KJIACCHYECKOE
KonTpoJsbHas padora Ne7 no reme: «JieMeHTHI 1 OHPC/CICHAC BEPOATHOCTH,

leHKJIaIlHOﬁ MaTEeMAaTHKW).

npasuna: KOMOMHATOPHOE MPABHUIIO CYMMBI, KOMOHMHATOPHOE MPABHIIO
NPOU3BEICHHS.

Onucvleamsp STaNbl PEIICHUS NPUKIIAIHON 3aa9H.

[TosICHATE ¥ 3aMUCHIBATh (POPMYITY CIOXKHBIX MPOLEHTOB. [IpoBOaHUT
MPOLCHTHBIE PACYETHI C UCIIOJIB30BAHUEM CJIOKHBIX POLICHTOB.
Haxo0ums TOYHOCTb NPUOIMKESHUS 110 TaOIUIIE TPUOIMIKEHHBIX 3HAYCHHI
BeJIMUMHBL. VcIosp30BaTh pasiniHbie GOPMBI 3aUCH NPUOIHKEHHOTO
3HaueHHs BeJMuuHbl. OLeHUBaTh NPUOIMKEHHOE 3HAYCHHE BEJTMYMHBI.
IIposooump ONBITHI CO CITy4allHBIMU UCXOAaMH. [10SICHATH U 3aIUCHIBATH
(bopMyIly HaXOXKJICHHUSI YaCTOThI CIy4aifHOro coObIThs. ONHUCHIBATH
CTaTHCTHYECKYIO OLIEHKY BEPOSTHOCTH CiTydaifHoro coobrtust. HaxoauTs
BEPOSITHOCTD CIIy4alHOTO COOBITHS B ONBITaX C PABHOBEPOSITHBIMU
HCXOJIaMHU.

Onuceigamsp 3Tarbl CTATUCTHYECKOT0 HccienoBanus. OGopMiIaTh
nH}opManuio B Buje Tadbaun 1 auarpamm. Vseiekars nHGopManuio n3
Tabnun 1 tuarpamm. HaxoanTe 1 MpUBOIUTE IIPUMEPHI UCTIONb30BAHUS
CTaTHCTHYECKUX XapPAKTEPUCTUK COBOKYITHOCTH JIaHHBIX: CpeHee
3HaueHHUE, MOJIa, pa3Max, MeJIMaHa BEIOOPKH.




Jeuoicenusn

ITonsatue gBMKEHUA.

TlapannenbHbIN IEpeHOC.

[ToBTOpEHHUE M cHCTEMAaTH3alUs Y9eOHOTO MaTepHaa.

Kontpoasnas padora Ne§ mo Teme: «/IBH:KeHUD).

Rk {W|w|0o

00vacHaAmMb, 9TO TAKOES OTOOPAKEHUE INTIOCKOCTH Ha ce0s1, M B KAKOM
ClIydae OHO Ha3BIBACTCS ABIKEHHEM IUTOCKOCTH. OOBSICHSATD, UTO TAKOE
oceBasi CHMMETPUS, [ICHTPATbHAS CHMMETPUS, ApaICIbHBIA TIEPEHOC U
MTOBOPOT.

0ObocHosbieamp, 9TO YT OTOOPAKCHUS TNIOCKOCTH Ha Ce0sl SBISIOTCS
JBIKeHUSIMEA. OOBSICHATH, KAKOBA CBA3b MEKIY JBHKCHHUSIMU U
HaJ0KCHUSIMHU.

Hnnrwcmpuposams OCHOBHBIC BUIBI IBIKCHHIA, B TOM YUCIIE C TTIOMOIIBIO
KOMIBIOTEPHBIX IIPOTrPaMM.
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Hauanovuvie céedenun uz
cmepeomempuu. 06
AKCUOMAX NAAHUMEMPUU

10

MHororpaHHuUKH.

N

Tema n ITOBCPXHOCTHU BPAILICHUS.

N

006 akcroMax TJIAaHUMETPUH.

O6vacHamp, 9TO TAKOE MHOTOTPaHHUK, €T0 TPaHu, pedpa, BEpPIINHEI,
JraroHany. Kakoil MHOrorpaHHUK Ha3bIBaeTCs BBIMYKIIBL. YTO Takoe n-
yToJbHas IPpU3Ma, €e OCHOBaHMs, OOKOBBIE T'paHu U OOKOBBIE pedpa. Kakas
IIpr3Ma Ha3bIBACTCS MIPSAMOH, U KaKas HAKJIOHHOM, YTO TAaKOE BBICOTA
MIPU3MBI, KaKas IIPU3Ma Ha3bIBACTCS MapaJIIeNCIUICIOM U KaKOoH
napajuleNielIuIe ] Ha3bIBaeTCs MPSIMOYTOJIbHBIM.

Dopmynuposams u 060cHo6bI6amMb YTBEPXKICHHUA O CBOHCTBE AUAaroHajei
napajvleNenuIena 1 KBagpare JUaroHaId IPsIMOYTONbHOTO
napaienenunena. O0bACHATH, 4TO TaKoe 00bEeM MHOTOTPAaHHUKA.
06vacHAmb, KaKOl MHOTOI'PaHHUK HA3bIBAETCS MUPAMHUIOHN, YTO TaKOe
OCHOBAaHHE, BepIINHa, OOKOBBIE TpaHU, OOKOBBIE pedpa, U BEICOTA
rupamupbl. OOBSICHTD, Kakas MMPaMHU/ia HA3bIBACTCS IPABUIIBHOM, UTO
Takoe anoemMa NpaBUIBHON MUpaMuIbl. 3HATH (HopMyITy 00beMa
rupaMubl. OOBSICHATD, KaKOe TEJIO HAa3bIBACTCS IMIMHAPOM. 3HATh, YTO
TaKoe OCbh, BBICOTA, OCHOBAHUSI, PaANyc, OOKOBast IOBEPXHOCTb,
oOpasyromue, pa3BepTka OOKOBOH MOBEPXHOCTH MMHApa. Kaknmu
(opMyslamMy BeIpakaeTcsi 00beM U IUIONIa b OOKOBOI TOBEPXHOCTH
uuiauHapa. OOBSICHSTE, KAKOE TEJIO Ha3bIBAETCS KOHYCOM. 3HATh, YTO TaKOEe
0Cb, BHICOTA, OCHOBAaHHE, PaJUyC, OOKOBas IOBEPXHOCTH, 00pa3yroLue,
pa3BepTka OOKOBOI OBEpXHOCTH KOoHYyca. Kakumu dpopmynamu
BBIpa)kaeTcs 00BbEeM U IJIOIIA b OOKOBOI MOBEpXHOCTH KOHYca. OOBICHATS,
Kakast IOBEPXHOCTb HAa3bIBACTCs Chepoil U KaKoe TeI0 Ha3bIBAeTCs MIApOM.
Yro Takoe paanyc u auamerp cdepsl (mapa). Kakumu Gopmynamu
BBIpayKaroTcsi 00bEM I1apa U MIomaab chepsl.

H3o06parxcame u pacno3naeams Ha pUCyHKax NPU3MY, NapaulesIeIHIIe],
TMpaMuay, IUTMHAP, KOHYC, 11ap.
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Yucnoevle
nocneoosamenbHOCMuU

24

YucnoBele oCJICJ0BATCIIBHOCTH.

IIpueooums npumepwi: NOCIEOBATEILHOCTEN; YUCIOBBIX
MOCTICTOBATEIBHOCTEH, B Y4CTHOCTH apH(QMETHIECKOW U TEOMETPHUICCKOM
MPOTPECCUi; UCIIOIB30BaHUS NIOCIIEI0BATENBHOCTEN B peaibHOM )KU3HH;
3a/1a4, B KOTOPBIX PACCMATPUBAIOTCSI CYMMBI C OECKOHEUHBIM YHCIIOM




ApudnMeTnaeckas MpOrpecCHs. 5 ClTaraeMbIX.

CyMMa N nepBBIX WICHOB apu(METHIECKOH MPOrpecCui. 4 Onuceigams: IOHSTHE TIOCIEA0BATEILHOCTH, WICHA TIOCIIEI0BATEIHHOCTH,

FeOMeTpI/IquKaﬂ nporpeccus. 4 CII0COOBI 3aJaHuA I10CJICA0BAaTCIIbHOCTU.

CYMMa N IEepBBIX WICHOB FeOMeTpI/I‘-IeCKOf/i IPOTPECCHM. 3 Buviuucnamep unensl moCICa0BaTCIIbHOCTH, 3aJJaHHOM (bOpMyHOI;'I n-ro 4icHa

Cymma OecKOHEYHOH reOMeTPHIECKOM POrpeccuu, y 3 U pEKYPPCHTHO.

KOTOPOM MOJyJIb 3HAMEHaTeNs1 MeHple 1. Dopmynuposams:

IToBTOpeHHNe n cucTeMaTH3anys ya1eOHOro MaTrepuana. 1 onpedenenun: apu(pMETHICCKOI IPOrPECCHH, TEOMETPHICCKOM

Konrpobnasi pa6ora Ne9 no teme: «Unc/ioBbie 1 fporpeccny,

10C/IeI0BATEIHHOCTID. c60licmea IICHOB TEOMETPHIECKON 1 apu(METHIECKOH ITPOTPECCHi.
3adasamp aprupMeTHIECKYIO U TEOMETPUIECKYIO IIPOrPECCUH
PEKYpPEHTHO.
3anucvieams u nosacnams HopMyIbl 00IIETO YICHa apH(PMETHIECKOH 1
TEOMETPUYECKON POTPECCHI.
3anuceieams u dokazvieams: HOPMYIIBI CYMMBI N TICPBBIX YWICHOB
apu(pMETHYECKOH U FeOMETPUIECKON Mporpeccuii; popMyJibl,
BBIPAXKAIOIINE CBOWCTBA YJICHOB apU(METHYECKOI U FeOMETPUIECKON
IIPOrpeccuil.
Bouruucasams cymmy OECKOHEYHOM T€OMETPHYECKOI porpeccu, y
koTopoii | q | < 1. [Ipeacraisath OECKOHEYHBIC IEPHOANICCKHE APOOH B
BHUJI€ OOBIKHOBEHHBIX.

12 | Iloémopenue u 20 0606uums IpuOOpPETEHHBIC 3HAHUS, HABBIKU M YMEHUS 32 MPOIIC NN
cucmemamu3ayus y4eOHBIH ToI.
yueoHo20 mamepuana

[ToBTOpeHue n cucremMaTu3anys yaieOHOro Marepuaa. 1

HToroBasi KOHTpoJIbHasi padoTa. 1

BekTopsl. MeTo 1 KOOpAMHAT. 2

HepaBeHctBa. 2

CoOTHOLIEHUSI MEXXIY CTOPOHAMH U YTIaMHU 2

TPEyTroJbHHKA.

Ksanmparudnas QyHKIHUS. 2

JUTiHa OKPY’>KHOCTH M IUIOLIAIb KPyTa. 2

DJeMeHTBI IPUKJIIaTHON MaTeMaTHKH. 2

JBrxeHus. 2

HauasipHble cBe/IeHHs U3 CTEPEOMETPHUH. 2

YucnoBble MOCIIeI0BATEIBHOCTH. 2




8. IlepeueHb O00BEKTOB M CpPeICTB MAaTepHAIbHO-TEXHHYECKOTO
olecrieueHust

KoHkpeTHOE KOJIMYECTBO YKa3aHHBIX CPEACTB U OOBEKTOB MAaTEpPUAIBHO-
TEXHUUYECKOTro 00ecreyeHus] yUUThIBaeT CPEAHHUM pacyeT HamoJHAEeMOCTH Kiacca (25-
30 yuammuxcs). s oTpakeHHs KOJIMYECTBEHHBIX IOKa3aTeliel B PEKOMEHAAIUSIX
UCIIOJIB3YETCS CIEAYIOasi CUCTEMa CUMBOJIMYECKUX 0003HAYEHUI:

J — nemMoHcTpannoHHbIN 3K3eMIup (1 3K3., KpoMe CrelUaaIbHO OTOBOPEHHBIX
CITy4acs),

K — nonzbIil KOMIIIEKT (MCX0/1s U3 peallbHOM HAIlOJIHAEMOCTH KJlacca),

@ — KOMIUIEKT Ui (PpOHTATBHOM paboThI (IPUMEPHO B J1Ba pa3a MEHbIIIE, YEM
MOJIHBIA KOMILJIEKT, TO €CTh HE MEHee | 9K3. Ha JIByX y4alluxcs),

II — xomIuleKT, HEOOXOIMMBIM MJii MpaKTUYecKol paboThl B TIpymnmax,
HACYUTHIBAIOLIUX 110 HECKOJIbKY ydammuxcs (6-7 3K3.).

XapakTtepuctuka ydeOHoro kabunera. I[lomemieHue kabOuHeTa MaTeMaTUKU
JIOJDKHO yJIOBIETBOPATH TpeOoBaHusiM CaHUTApHO-3MUAEMHUOJIOTHUECKUX TMPABHI U
HopmatuBoB (CanlluH 2.4.2. 178-02). [TomerieHue T0DKHO OBITH OCHAIIEHO THUIIOBBIM
o0opysoBaHMEM, yKa3aHHbIM B  HACTOSIIMX TpPEeOOBaHHWSIX, B TOM  YHUCIE
CHEIMAIM3UPOBAaHHON Y4eOHON MeOenbl0 M TEeXHMYECKUMHU CpPEICTBAMH OOy4eHHs,
JIOCTATOYHBIMHU ISl BBIMIOJTHEHUS TPEOOBaHMM K YPOBHIO TOJTOTOBKH YYalllMXCA.
OcoOyro poib B 3TOM OTHOILICHHUH UIPAET CO3/aHHE TEXHUYECKHUX YCIOBUH IS
UCIIOJIb30BaHUsI HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX CPEACTB OOy4eHUs (B T.4. JUIS
nepenaud, oOpaOOTKH, OpraHM3ali XpaHEHUS W HAKOIUICHHUS JaHHBIX, CETEBOIO
oOMeHa mHpopMaIuei, UCIOJIb30BAHUS PA3IMYHBIX (POPM MIPE3CHTAINH JAaHHBIX ).

Ne HaumeHoBaHuUsI 00EKTOB M CPEJACTB MAaTePUAIBHO- OcHoBHasi
IIpumeyanue
n/n TEeXHHYECKOro odecrneqyeHus HIKO0JIa
1. bu6auorevynblil poH
1 Crangapt 0CHOBHOTO 00111er0 00pa3oBaHus 10
MaTeMaTHKe A
2 [IpumepHas mporpamMmma OCHOBHOT'O OOILIEro
00pa3oBaHMsl 10 MAaTEMATUKE A
3 ABTOpCcKas nporpamma 1o ajnredpe s 7-9 kiaccon
o011eo0pa3oBaTeNbHBIX YUpexkIeHHH. MaTtemaTuka:
nporpammsl: 5—11 knaceel / [A.I'. Mep3nsik, B.b. i
[Tonouckuit, M.C. Sxup u np.]— M.: Benrana-I"pacd,
2018
4 ABTopckas nporpamma no reomerpun JI.C.AtanacsiHa 11

7-9 kiaccoB 00111€00pa30BaTENIbHBIX YUPEKICHUH.
I'eomerpus. CoopHMK pabouux mporpamm. 7—9 Kiacchel:
nocoOue /I yauTesnei o0meo0pa3oBaTeabHbIX
yupexaenuit/ [cocraButens T.A.Bypmucrposa]. - M.:
ITpocsemenue, 2014

5 Anrebpa: 7 knacc: y4eOHUK IS yHaLIUXCs
001eobpazoBaTenbHBIX opranuzammit/ A.I'. Mep3msik, B. K
b. IMononckuit, M.C. Sxup.— M.: Berrana — I'pad, 2015

6 Anrebpa: 8 Kimacc: y9eOHUK JUTS yIalTuXxcs
o0mieoOpa3oBarenbHbIX opranuzanmii/ A.I'. Mep3isik, B. K
b. ITononckuii, M.C. Sxup.— M.: Benrana — I'pag, 2015

7 Anrebpa: 9 knacc: yueOHUK IS yJanuxcst
o0mieoOpa3oBarenbHbIX opranuzanmii/ A.I'. Mep3isik, B. K
b. IMononckuit, M.C. Sxup.— M.: Benrana — I'pad, 2015




Anrebpa: Tematudeckue Tectsl, 7 kinacc / FO.I1. Iy nuuibis,
B.JI.LKponrays. — M.: IIpocsemienune, 2017

Anrebpa: Tematudeckue TecTsl, 8 kinacc / FO.I1. [y nuuibi,
B.JI.Kponrays. — M.: IIpocsenienue, 2017

10

Anrebpa: Tematudeckue Tectsl, 9 knacc / FO.I1. [y nuuibis,
B.JI.LKponrays. — M.: IIpocsenienue, 2017

11

['eometpus: pabouas TeTpans, 7 kinacc / JI.C.AtanacsH,
B.®.byty30B, 10.A.I'nazkoB, U.N.}1Oauna. — M.:
ITpocsenienue, 2011

12

['eomerpus: pabouas TeTpaab, 8 kiacc / JI.C.AtanacsH,
B.®.byty30s, 10.A .I'nazkos, U.N.}YOquHa. — M.:
IIpocsemienue, 2011

13

['eometpus: pabouas TeTpans, 9 kinacc / JI.C.AtanacsH,
B.®.byty30B, 10.A.I'nazkoB, U.N.}1Oauna. — M.:
[TpocBemenue, 2011

14

leomerpus. 7-9 xmaccel: ydeb. ans  oOmieoOpas3oBar.
opranmzaimit / [JI.C. Atanacsn, B.®. Bbyrysos, C.b.
Kagomies u n1p.]. — M.: IIpocsenienue, 2013

2. Meroaudeckue mocoomsi 1Jisi y4uTest

Anrebpa: 7 xiacc: meronuueckoe nocooue / E.B. Bynko,
A.I'. Mepznak, B.b. Ilononckuii, M.C. SHAxup.— M.:
Wznatenbckuii nentp "Benrana — ['pad"”, 2015

Anrebpa: AMIAaKTUYECKHUE MaTepHalibl: 7 KIacc: mocooue
JUISL  y4amuxcst  o0Ieo0pa3oBaTeIbHBIX — OpTaHH3aIHii/
A.I'. Mepsnsik, B. b. TTononckwuii, E.M. Pabunosuu, M.C.
Sxup.— M.: Benrana — I'pad, 2015

Aunrebpa: 8 kiacc: Mmeroaudeckoe nmocooue / E.B. byiko,
A.I'. Mep3nsak, B.b. Ilononckuit, M.C. SAxup.— M.:
W3znarensckuii nentp "Benrtana — ['pag", 2015

Anrebpa: AUIaKTHYECKHE MaTepuasbl: 8 Kiacc: mocodue
JUIs yyamuxcs o0meo0pa3oBarenbHbIX opranu3anuii/ A.l.
Mepznsak, B. b. Ilononckuit, E.M. Pabunosuu, M.C.
SAxup.— M.: Benrana — I'pag, 2015

Anrebpa: 9 knacc: meroauueckoe nocoodue / E.B. byixko,
A.I'. Mep3mik, B.b. Ilonmonckuit, M.C. Sxup.— M.:
W3narensckuii enTp "Benrana — 'pad”, 2016

Anrebpa: quIakTU4YecKue MaTepuasbl: 9 kiacc: mocobue
JUIsL ydanuxcs o01eo0pa3oBaTenbHbIX opranuzanuit/ A.I'.
Mepznsak, B. b. Ilononckwmii, E.M. PabunoBuu, M.C.
Axup.— M.: Benrtana — I'pad, 2016

['eomeTpus: nuaakTuyeckue wmarepuansl, 7 kiacc /
b.I'.3uB, B.M.Meiinep. — M.: IIpoceenienue, 2011

['eomeTpusa: nugakTUyeckue MaTepuainbl, 8§ Kkiacc /
b.I'.3uB, B.M.Meiinep. — M.: IIpoceenienune, 2011

['eomeTpusa: nugakTuyeckue wMatepuansl, 9 kmacc /
b.I'.3uB, B.M.Meiinep. — M.: [Ipoceenienue, 2011

3. Taoauunl

Tabnuue! 10 MaTeMaTukKe U1 7-9 Ki1accoB

N

Tabauire! mo reoMeTpun

Tabmuuper mo anrebpe ans 7-9 kmaccoB  «I'padux
KBaJIPaTUYHON (YHKIMN»




[TopTpeThl BELAAIOIINXCS AESITENEH MAaTEMAaTUKHU

4. MyabTumenust

MynbsTUMEUITHBIE o0yyaromue IIPOrpaMMBbI u
3JIEKTPOHHBIE yUeOHbIE M3/1aHUs IO OCHOBHBIM pa3zeiiam
Kypca MaTeMaTUKU

hiflnl

MynbTUMEUNHHBIA KOMIIBIOTED

Ckanep

[IpunTep Na3epHbIi

KonupoBanpHblii annmapar

MynpTUMEINATIPOEKTOP

Cpe,I[CTBa TCJICKOMMYHHKAIIUU

JmanpoekTop mwim rpadonpoekTop (0BepXd1)

OO INO |0 WIN

DKpaH (Ha MTaTUBE WU HAaBECHON)

===l

5. OcHalleHue Ka0OMHeTa

[EEN

AyauTopHas J0CKa € MAarHATHOM ITOBEPXHOCTBIO U
Ha0OpOM MPUCIIOCOOICHHUH JIJIs1 KpeTIJICHUs TaOJIHIT

=

N

Jlocka MarHuTHasi ¢ KOOPJAMHATHON CETKOU

=

KoMruiekr ~ MHCTpYMEHTOB  KJIAcCHBIX:  JIMHEWHKa,
tpancrnoptup, yroasauk (30°, 60°), yromeauk (45°, 45°),
IIUPKYJIb

|

Komriekr CTEPEOMETPUICCKIX TeI
(IeMOHCTpaITMOHHBIN )

KoMIuIekT crepeoMeTpruecKux Tel (pa3aaTouHbli)

Habop ninannuMerpudeckux Guryp

KoMnsroTepHslii cTOI

[Ikad ceKIMOHHBIN ISl XpaHEHHs 000pyIOBaHHS

O N|O|on

kad CeKUMOHHBIM IS XpaHEHUs JHUTEpPaTypbl U
JEMOHCTPAIIMOHHOTO 000py/I0BaHUsS (C OCTEKJICHHON
CpeJHEN YacThIO)

10

CTeH DKCIO3UIMOHHEBIH

11

SAmuky 11 XpaHeHHs: Ta0JIuI

12

Iratus a1 TaOIMII

D)=t )= =R =1 ) =R NS =




