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IosicHuTEILHAA 3aIIHCKA

Hacrosmas nporpaMma BHEYpOUYHOH JESTENHHOCTH COCTABJIEHA B COOTBETCTBHH C TPeOOBaHHUAMH K
pe3ylbTaTaM OCBOCHHsSI OCHOBHOI 06pa3oBaTeNbHOM MporpaMMbl OCHOBHOTO 001mero o0pa3oBanus Ha
OCHOBaHHH:

1. ®enepanpubii 3akoH Ne 273-®3 ot 29.12.2012 «O6 obpazoBaumu B Poccniickoit Denepanumny;

2. ®enepanbHsrii 3akoH ot 04.08.2023 Ne 479-03
"O BHeceHUH H3MeHeHHii B @enepanbHblii 3akoH "O0 oOpa3oBannu B Poccuiickoit ®enepanmm’

3. Ilpuka3 Munnpocsemenus Poccuu ot 31.05.2021 N 286 (pen. ot 18.07.2022) "O6
YTBEpXKIEHUH (enepaibHOro rocy1apCTBEHHOT0 00pa3oBaTENbHOrO CTaHAaPTa HAYaJIEHOTO
o6mero obpasosanus” (3aperucTpuposano B Muniocte Poccun 05.07.2021 N 64100);

4. llpmka3 MunucrepctBa o6pasoBanus H HaykH Poccuiickoit @enepanun ot 29.12.2014 Ne 1643 u
Ne 1644 «O BHecenuu n3MeHeHHH B npuka3 MunucTepcTBa 00pa3zoBanus u Haykd Poccuiickoii
®enepanuu ot 6 okta6ps 2009 r. Ne 373 «O6 yTBepXI€HHH 1 BBEJCHHUHU B ICHCTBHE
(eneparbHOro rocyIapcTBEHHOTO 00pa30BaTENFHOrO CTAHAAPTa HAYAIBHOTO 00IIEro
ofpa3oBanus» (Hayano AelcTBus HqokyMmeHTa - 21.02.2015)

5. Tlpmxa3 MunucrepctBa o6pazoBanus u Hayku Poccutickolt ®enepanun ot 14.12.2015 Ne09-
3564 "O BHEYPOUYHOH NEATEIBHOCTH H PEANH3aIHH JOMOMHATENRHBIX 001eo0pa3oBaTeIbHBIX
nporpamm”,

6. IluceMo MunucTepcTBa 06pasoBanus U Hayku Poccniickoit ®@enepanuu ot 12.07.2013 Ne 09-
879 «O nHanpasieHHH peKOMEHIALHH 110 (GOPMHPOBaHHIO NIEPEYHS MEP M MEPOIIPHATHIA 110
peanusauuy IIporpaMMe1 pa3BHTHS BOCHUTATENbHOM KOMIIOHEHTHI 00106 pa3oBareIbHOM
TIKOJIE;

7. Iuncemo MunucrepcrBa o6paszoBanus B Hayku ot 18.08.2017 Ne 09-1672 «O HampaBieHHH
MeTtoau4ecknx peKkOMeHIalHi 0 YTOYHEHHIO OHATHSA H COAEPIKAHHS BHEYPOUHOM
- IeATENBHOCTH B paMKax peany3aliii OCHOBHBIX 00Imeo6pa30BaTeNbHEIX IPOrpaMMm, B TOM HCIIE
B YaCTH NPOEKTHOHN AEATEIbHOCTH)

8. Ilocranosnenue I'maBHOroO rocyapcTBeHHOro caHuTapHoro Bpada P® or 29.12.2010 N 189
(pexn. ot 22.05.2019) "0O6 yrBepxnenun CanlluH 2.4.2.2821-10 "CannrapHo-
SMHUAEMHOIOTHYECKHE TPEOOBAHUS K YCIIOBHAM U OpraHH3alud o0ydeHus B
o0mmeobpasosaTenbHbX yupexnennax" (BMecte ¢ "CaulluH 2.4.2.2821-10. Cauurapso-
SMHUIEMHONIOTHYECKHE TPEOOBAHHMSA K YCIIOBUSM M OpPraHU3aliu{ OOyYeHHS B
001meo6pa3oBaTeNbHEIX Opranu3ausax. CaHUTapHO-3MHIEMHONIOTHIECKHE TIPaBUIa U
HopMaTtHBEI") (3aperucTpupoBano B Muniocte Poccun 03.03.2011 N 19993)

Iporpamma Kypca BHEYpOUHO# AesTensHOCTH « Mi30panuble BONpock MaTeMaTHKH. [10AroToBKa K
OI'9» juia 9 xinacca cocraBieHa CaMOCTOSTENHHO.

Iean xypca:
HonroroBuTs 00y4aromuxcs k caade sk3aMmeHa B popme OI'D B cOOTBETCTBHH ¢ TpeOOBaHUAMH,
IpeXbsABISIEMBIMH HOBBIMH 00pa30BaTe/IbHBIMU CTAHAAPTAMH.
BocnuTarenbHoe HazHAYeHHE Kypca.
OGyuenne noTpedyeT OT y4aInuXcsi YMCTBEHHBIX H BOJIEBBIX YCHJIMH, pPa3BHTOTO BHUMAHHS,
BOCHHTaHMS TAKHX KAYECTB, KaK aKTHBHOCTh, TBOPYECKas HHUIHATHBA, YMEHHI KOJIEKTUBHO-
HO3HABATEJILHOT'O TPYAA.
3agaum xypca:
IloBTOpeHHe, 3aKpeIUIeHHe H yriTyGenHe 3HaHMii 0 OCHOBHBIM paszieliaM LIKOJIBHOTO Kypca
MaTeMaTHKH4 ¢ HOMOLIBIO Pa3IHYHEIX IH(POBEIX 06pa30BaTENBHBIX PECYPCOB;

e (opmMupoBaHHE YMEHHS OCYLIECTBISTD Pa3sHOOOPA3HbIE BHIEI CAMOCTOATENBHOM JEITENHHOCTH

¢ nudpoBbEIMH 00pa30BaTENEHBIMH PECYPCAMH;
* pa3sBHTHE CAMOKOHTPOJIA M CAMOOLICHKH 3HAHHH C ITOMOIIBIO Pa3IHYHbIX (OPM TECTHPOBAHHS,



¢opMHpOBaHHE y yJaIMXCA LIEJIOCTHOTO IPEACTABIIEHHS O TEME, €€ 3HAYEHHS B paszese
MaTeMaTHKH, CBSI3U C JPYTHMH TEMaMHu;

¢ opMHpOBaHHE aHAJIMTHYECKOTO MBIIUJICHHS, pa3BUTHE MAMSATH, KPYro30pa, yMeHue
IIPEOJIONIEBATh TPYAHOCTH NPH penleHuH 6oJiee CIOXHBIX 3a71a4;

ocymecTBIeHue pabOTH ¢ AONOIHUTENBHO JINTEpaTyPOH; _

aKIEHTHPOBATh BHUMaHHE YYaIUXCS Ha eAMHBIX TPeOOBaHHAX K paBUiaM 0GOpMIIEHHS
pa3MYHBIX BUJIOB 33JaHHH, BKIIOYaCMBIX B HTOTOBYIO aTTECTALHIO 32 KypC OCHOBHOH HIKOJBI;
pacIIupUTH MaTeMaTHYECKUE MPEACTaBICHUS YYalIUXCs N0 ONPECICHHEIM TEMaM,
BKJIFOYCHHBIM B IIPOrPaMMBbl BCTYTIHTENBHEBIX 9K3aMEHOB B APYTHE THUITHI YYeOHEBIX 3aBEJICHUIA.

HﬂalﬂlpyeMble pe3yabTaThl 0CBOCHHUA NIPOrpaMMBbl Kypca
JIuunocmuule pesyirbmamul.

OTBETCTBEHHOE OTHOIICHHE K YUEHHIO, TOTOBHOCTH H CIIOCOOHOCTH K CAMOPa3BHTHIO H
camM000pa30BaHAIO Ha OCHOBE MOTHBALlAH K 00YUEHHIO M IIO3HAHHIO, OCO3HAHHOMY BRIOOpY H
MOCTPOCHHUIO AajbHEHIIeH HHANBUAYATBHOH TpaekTOpHH 00pa3oBaHnsi Ha 6a3e OPHEHTUPOBKU B
Mupe npodeccuii # npohecCHOHATHHBIX MPEANOYTEHHH, C YIETOM yCTORYMBBIX
NO3HaBaTENbHBIX HHTEPECOB, @ TAKXKe Ha OCHOBE ()OpMHPOBaHHS YBAKHTEIBHOTO OTHOIIECHHS K
TpyAny. .
dopmupoBanHe IEJOCTHOTO MHPOBO33pEHH S, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSA HAyKH U OOIECTBEHHOH IPaKTHKH.

OcBO€HHE COIHAIBHBIX HOPM, IIpaBHJI IOBEJICHHS, poJiei H (opM COmManbHOM XKU3HH.
Pa3BuTHe MOPANBHOTO CO3HAHMS H KOMIIETEHTHOCTH B PEIICHHH MOPAIBHEIX IpobJieM Ha
OCHOBE JIMYHOCTHOTO BEIOOP2, GOPMHPOBaHHKS HPaBCTBEHHBIX YYBCTB H HPAaBCTBEHHOTIO
MOBEICHUS, OCO3HAHHOI'0 M OTBETCTBEHHOTO OTHOIICHHS K HPAaBCTBEHHBIM IIOCTYIIKAM.
®opmupoBaHHE KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIICHHH M COTPYAHHYECTBE.
dopMuposanue cnocoGHOCTH K SMOIMOHAIBHOMY BOCHPHSITHIO MaTEMaTHYECKHX OOBEKTOB,
3a7a4, peleHui, pacCcy>KIeHUuH

Memanpeomemnuie pezynomamer 0byvenus
Pezynamuenvie YY1

OIpeneNsaTs COOCTBEHHBIE IIPOGIEMBI H IIPHIMHBI KX BOSHUKHOBEHHA NpH paboTe ¢
MaTeMaTHYeCKUMH 00BEKTaMH;

(dbopMyHpOBaTh COOCTBEHHEIE BEPCHH HIIH IIPHMEHSTH YK€ H3BECTHBIC (JOPMBI H METOIBI
peneHns MaTeMaTHIecKoi Npo6iieMbl, GOpMyJIHpOBaTh MPEANOI0XKEHHS H CTPOHTE THIIOTE3HI
OTHOCHTEJIFHO PacCMaTpHUBaeMOro o6bheKTa H MPEeABOCXHINATE p63y.III>TaTI>I cBoeit yaeOHO-
[103HaBaTENbHON IEATENLHOCTH;

OIIpeNEIATH ITyTH JOCTHIKEHHS Hellei H B3BEIINBAaTh BO3SMOXHOCTH paspeieHAs ONpEICICHHBIX
y4e6HO-I03HaBaTENbHEIX 337]a4 B COOTBETCTBHH C ONpeACICHHEIMA KPHTEPHAMH H 3aJ1a9aMH,
BBICTpauBaTh cOOCTBEHHOE 06pa3oBaTeNIbHOE OANIPOCTPAHCTBO I Pa3pEHICHHS
OIIpe/IEICHHOTO Kpyra 3a/1a4, ONpeie/isTh H HaXOAUTD YCIIOBHS JUISl pealH3alluy HJel U IUTaHOB
(caMoobyueHue);

CaMOCTOSTENILHO BHIGHpATh CpeH IpeUTOKEHHBIX pecypcoB Hanbonee 3 hexTHBHEIE H
3HaYMMBble NIpH paboTe C ONpeIeICHHO MaTEMaTHYECKOH MOJIEIIBIO;

YMETB COCTaBJIATE IUIAH pa3pelIeHUs ONPEEIEHHOIO Kpyra 3aa4, HCIOJb3y] pasIuIHbIC
CXEMBEI, pECYpChI MIOCTPOEHHUS IHarpaMM, MEHTAJIBHBIX KapT, MO3BOJIAIOMUX MPOHU3BECTH JIOTHKO
- CTPYKTYPHBIil aHaIu3 3a/1a4y; :

yMETH MIAaHUPOBATh CBOH 00pa3oBaTe/IbHbIH MapmpyT, KOPPEKTHPOBATH H BHOCHTH
olpeeNeHHBIE M3MEHEH ST, KAYeCTBEHHO BIHSIONIME Ha KOHEYHBIN NPOXYKT ydeOHO-
ITO3HABaTEJILHON ACATEILHOCTH;

yMEHHE KaueCTBEHHO COOTHOCHTE CBOM JICHCTBHS € IIPEBKYINaeMbIM HTOIOM y4eOHO-
I03HABATENBHOM JIEATEILHOCTH IIOCPEACTBOM KOHTPOJIA H IIAaHHPOBaHus y4eOHOro npouecca B
COOTBETCTBHHM C H3MEHSIOMHUMHCS CHTYAlUsIMH M IPHMEHSEMBIMH CPEACTBAMH M HOpMaMH
OpraHH3alMH COTPYAHAYECTBA, a TAKKe HHIUBHIYaIbHOH paboTH Ha YPOKE;

yMeHHe OTOHpaTh COOTBETCTBYIOIIUE CPEACTBA peaM3aliiy PeIIeHHI MaTEMaTHIeCKHX 3a/1aY,
noadHpaTh MHCTPYMEHTHI IS OLICHHBAHHS CBOCH TPacKTOPHH B paboTe ¢ MATEMATHIECKHMH
TIOHATHAMH M MOJIEIISIMHU;

IToznaeamenvusie YY/



YMEHHE ONPEAEIIATE OCHOBONOJAraiomee NOHsATHE U NPOU3BOJUTE JIOTHKO-CTPYKTYPHBIH
aHaiM3, ONpENEIBITE OCHOBHEIE IIPU3HAKH M CBOMCTBA C NIOMOIIBIO COOTBETCTBYIOIMUX CPEICTB H
HHCTPYMEHTOB;

yMeHHE NPOBOAUTH KilacCH(pUKanuio 00beKTOB Ha OCHOBE KPHTEPHEB, BHIAEIATH OCHOBHOE Ha
(oHEe BTOPOCTENECHHBIX JaHHBIX;

YMEHHE IPOBOJUTH JIOTHYECKOE PacCyXIACHHE B HANIPaBJICHUH OT O0IMX 3aKOHOMEPHOCTEH
H3Y4aeMOH 3aJ1a4d A0 YaCTHBIX paCCMOTPEHHIA;

YMEHHE CTPOHTD JIOTHYECKUE PacCyXICHHUS Ha OCHOBE CUCTEMHBIX CDABHEHHH OCHOBHBIX
KOMITIOHEHTOB H3y4aeMOro MaTeMaTHYECKOro pasiesia Hild MOJENH, TOHSTHS WIH KJIaCCOB,
BBIICIIAA OIIPEENICHHBIC CYIIECTBEHHBIE NPU3HAKH WM KpHTEPHH;

YMEHHE BHISIBIATH, CTPOUTH 3aKOHOMEPHOCTb, CBA3HOCTD, JIOTHIHOCTh COOTBETCTBYIOMIMX
LENIOYEK pacCykAcHUHN npu paboTe ¢ MaTeMaTHYECKMMH 33JJauaM¥, YMETh IOJAPOOHO B CXaTo
NpPEACTaBIATH ACTATH3ANMIO OCHOBHBIX KOMIIOHEHTOB IPH JIOKA3aTeNbCTBE NOHATHH B
COOTHOIIEHMH HAa MAaTEMAaTHIECKOM S3BIKE;

YMEHHE OPraHH30BLIBATE ITOMCK M BBIBJIATH IPHYHHEI BOSHUKAIOIUX NPOLECCOB, IBICHHI,
HauboJsiee BEpoATHBIE (PAKTOPHI, O KOTOPHIM MaTeMaTHYECKHE MOJEH B OOBEKTH BeAyT ceOs
I10 ONPEAEICHHBIM JIOTHYECKMM 3aKOHaM, YMETh IIPUBOAUTD IPAIMHHO-CIICICTBEHHBIH aHATU3
MOHATHH, CYXXICHUH U MaTEMAaTHYECKHUX 3aKOHOB;

YMEHHE CTPOMTH MaTEMaTHYECKYIO MOJIeNb TIPH 3aJaHHOM YCIIOBHH, 00/1aaromeit
OIpEACTICHHBIMH XapaKTePUCTHKaMH 00BEKTa PN HAJIMYHH OTpe/le/IeHHBIX KOMIIOHEHTOB
(dhopMupyIOmErocs npeanoIaraéMoro NOHATHS WIH ABJICHHS,

YMEHHE NIEPEBOAMTD TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIOIYIO MaTeMaTHIECKOM
33Ja9¥ Ha A36IK rpad)HIecKoro 0TOOpakeHUs - COCTABIICHHS] MATEMATHYECKOM MOJIENH,
COXpaHAIOLIEH OCHOBHEIE CBOMCTBA H XapaKTEPHCTHKY;

YMEHHE 331aBaTh MJIaH PEIICHH MaTeMaTHIECKOH 3aiayH, pealH30BBIBATH AITOPHTM JCHCTBHIA
Kak II0INaroBoil HHCTPYKIUH Ui pa3peleHus yaeOHO-T103HaBaTEILHOM 3a1aqn;

YMEHHE CTPOHTH JOKA3aTeILCTBO METOAOM OT IPOTHBHOTO;

yMeHHE paboTats ¢ IpobeMHo# cuTyauuei, OCyImecTBIATh 00pa3oBaTebHbIH MPOLECC
TIOCPENICTBOM IIOMCKA METOXOB H CIIOCOGOB paspellieH st 3a1a9H, ONPEENATh [PAHHIIE CBOETO
00pa30BaTeNbHOrO IPOCTPAHCTBA;

YMETh OPHEHTHPOBATHCS B TEKCTE, BBIIBIIATH ITIABHOE YCJIOBHE 33/1a4H U YCTAHABIIUBATH
COOTHOIICHHUE PacCMAaTPHBAEMBIX OO0 BEKTOB;

YMEHHE IIEPEBOJIMTH, HHTEPIIPETHPOBATE TEKCT B HHEIE (JOPMEI IPEACTaBJICHHA HHOOPMAITHH:
CXE€MBl, iMarpaMMBl, rpauueckoe npeAcTaBlIeHHE JaHHBIX;

Kommynuxamusenste YY/

yMeHHe paboTaTh B KOMaHAE, HOPMHPOBaHHE HaBHIKOB COTPYAHHYECTBA H YUEGHOIO
B3aMMOJICHCTBHS B YCIIOBHSIX KOMaHAHOHW HIPHI WUIM HHOM ()OPMEI B3aUMOJIEHCTRHS;

YMEHHE pacrpeessTh POH H 3a11a4l B paMKaX 3aHATHSA, GOPMHUPYS TaKXKe HaBBIKH
OpraHM3aToOpCKOro Xapakrepa;

YMEHHE OLCHUBATh NPABIILHOCTE COOCTBEHHBIX ACHCTBHI, a TakXKe JEATENBHOCTH JPYTHX
Y4aCTHHKOB KOMAaH/IbI;

KOPPEKTHO, B paMKax 3a1a4 KOMMYHUKaIUH, GOpMYIHPOBAaTh H OTCTAUBATh B3TJIAbI,
apryMeHTHPOBATh JIOBOJIBI, BBIBOBL, 8 TAKXKE BBIABUIATh KOHTPApPryMEeHTHI, HEOOXOMUMEIE JUIs
BRIIBJICHHS CHTYallHH YCII€Xa B pEIICHHH TOH MM HHO# MaTeMaTHIeCKOM 3a1a4H;

YMEHHE MOJIb30BaTHCH MAaTEMAaTHYECKMMH TEPMHUHAMH JUIS peIIeHHs YiIeOHO-TI03HABATENBHEIX
3a]1a4, a TAKXKE CTPOHUTH COOTBETCTBYIOIIHE pedeBhie BRICKA3bIBAHAA HA MaTEMATHYECKOM ST3BIKE
JUIs BHICTpaHUBaHMs MaTEMaTHIECKON MOJIEITH;

YMETb CTPOHTh MaTeMaTHIECKHE MOAEIH C IIOMOIIBI0 COOTBETCTBYIOMIEr0 MPOrpaMMHOT0
obecnedeHus, CEpBACOB CBOOOIHOIO OTAANEHHOIO AOCTYIIA;

YMETh 'PaMOTHO H YETKO, COIJIacHO npasuiiaM odopmnenus KFIM-a OI'D 3anocurs
MOJY4YECHHEIE PE3YIbTAThI - OTBETHI.

Ilpeomemmuvie pezynomamet:

¢opmMupOBaHHE HABEIKOB MOMCKA MATEMAaTHIECKOTO METO/IA, AlTOPATMA H TIOHCKA PENICHHA
3aj7aqM B CTpYKType 3aaa4y OI'D;
¢opmupoBaHne HaBBIKA PEICHUS ONpeIENICHHBIX THIIOB 3a/1a4 B CTPYKTYype 3ana4 OI'D;



ymenue paboTars ¢ TablHIIaMH, CO CXEMaMH, C TEKCTOBBIMH JaHHEIMH; YMETh peo0pa3oBLIBaTE
3HaKH M CHMBOJIBI B IOKA3aTEIbCTBAX M MPHMEHSEMBIX METOaxX Ul pelIeHUs 00pa30BaTeIbHEIX
3amay;

YMEHHE MPHBOAUTE B CHCTEMY, CONIOCTABIATH, 00001IaTh ¥ aHATN3HPOBaTh HHGHOPMAUOHHEIE
KOMITOHEHTHI MaTEMaTHYECKOTO XapaKTepa 1 YMETh IIPHMEHSTE 3aKOHEI U ITPaBUJIa JUIs
peImeHns KOHKPETHBIX 3a/1a4Y;

YMEHHE BBIAEIATH [VIaBHYIO M H30BITOUHYIO HHOPMaLHIO, IPOH3BOIUTH CMBICIIOBOE CIKATHE
MaTeMaTH4ECKHX (PaKTOB, COBOKYIIHOCTH METOJIOB U CIIOCOOOB pEHICHAS; YMETh NIPEACTABJIATh B
CJIOBECHOI hopMe, HCTIONB3YsI CXEMEBI M pa3IMYHbIe Tabnuubl, rpaduky ¥ quarpamMMEl, KapThl
TNIOHATHH H KJIaCTEPBI, OCHOBHBIC MACH M IUIaH PEIICHUS TOH MM MHOH MaTeMaTHYeCKOH 3a/jaqu.

Tpebosanua K ypoeHio n0020MoeKU yUauiixXca

Hartypansnbie unciaa. {poou. PannonaasHble 9ncIa
Bbmycmmx Hayuumcs:

IIOHUMATh OCOOEHHOCTH JECATHIHOMN CHCTEMBI CUUCIICHHUS;

ONIEPUPOBATH MOHATHUAMH, CBA3aHHBIMH C JIEIAMOCTBIO HATYPAIBHBIX YHCET;

BBIPAXATH YHCNa B 9KBUBAJICHTHBIX (popMax, BEIOHpas Hanboree MogXoIIIyI0 B 3aBHCHMOCTH
OT KOHKPETHOH CHUTYaluH;

CPaBHHBATh H YIIOPSJOYHBATH PAITHOHATHLHEIE YHCIIA;

BBITIOJHATH BEIYHUCIIEHHS C PAIMOHAIFHBIME YHCJIAMH, COYETast YCTHHIC M HHCEMEHHEBIE IPUEMBI
BBIYMCIICHHAH, IPUMEHEHUE KAIBbKYJIATOPa;

HCIIOJIB30BaTh IIOHATHS U YMEHHUS, CBS3aHHEIE C IPONOPHHOHAILHOCTHIO BEIHYHH, IIPOLICHTaMH,
B XOJIe peLIeHMs] MaTeMaTHIeCKUX 3a/1a4 U 3a]]a4 U3 CMEXHBIX IIPEJIMETOB, BHIIONHATE
HECJIOXKHBIE IPAKTHICCKUE PACIETHL.

JelicTBUTENLHBIE YHCTIA
Buinycknux nayyumea:

HCIIOJIB30BaTh HAYAJILHBIC IIPENICTABIICHHASA O MHOXKECTBE JEHCTBUTEIILHBIX YHCEN;
ONEpHPOBATh NOHATHEM KBaZIpaTHOI'O KOPHA, IIPUMCHSTE €I'0 B BBIYUCIICHAAX.

Aaredbpan4ecKkue BbIpaKeHHS
Boinycknux nayuumcs:

OIIEpHPOBAaTh MOHATHAMHU TOXIECTBOY», KTOXAECTBEHHOE NpeoOpa3oBaHUey», peliaTh 3aaqy,
cozepxaiue OyKBEHHBIE JaHHBIE; paboTaTh ¢ popMyliami;

BBITIOJHATE IIpe0Opa3oBaHus BRIPOKEHHH, COAEPKAIIUX CTENICHH ¢ IENBIMH ITOKa3aTeNsIMH 1
KBaJIpaTHEIE KOPHH;

BBITIOJIHATH TOXAECTBEHHEIE IpeoOpa3oBaHys pAlHOHATFHBIX BHIPAKEHH Ha OCHOBE IPABHII

. JEUCTBHI HAJ MHOTOWICHaAMH U anre6panqecngH leOG}IMI/I;

BBINOJIHATE PA3IOXKCHHE MHOIOWICHOB HA MHOXXHUTEIIH.

YpaBHenus
Buinycknux nayuumces:

pelaTh OCHOBHBIE BHIBI PallIOHATBHBIX YpaBHEHHIH ¢ OHOH IIepeMEHHO#, CHCTEMBI ABYX
ypaBHEHHH ¢ IByMsl IEPEMEHHBIMH; :

IIOHUMATh YPaBHEHHE KaK BAXKHEHIIYIO MAaTEMaTHIECKYIO MOZEND U1 OIHCAHMs H H3y4YEHHA
Pa3HO00pa3HBIX PeATbHBIX CUTYallUil, pemarh TEKCTOBEIE 3aia4yt aNreOpandecKuM METOIOM;
MIPUMEHATH rpaduyeckue NpeCTaBIeHU UL HCCICIOBAHUS YPaBHEHHH, HCCIIENOBAHHA H
peIIeHNs CHCTEM YPaBHEHHI € JBYMS IIEpEMEHHBIMH.

Hepasencraa
Buinyeknux nayuumcs:

NOHHMATh H IIPUMEHSITH TEPMHHOJIOIHIO H CHMBOJIHKY, CBSI3aHHBIE C OTHOIICHNEM HEPaBEHCTBA,
CBOICTBa YHUCIOBEIX HEPABEHCTB;

peInaTh IMHEWHEe HEPaBEeHCTBA C OHOM MepeMEeHHOM M X CHCTEMBI; PEMaTh KBafipaTHhIE
HepaBeHCTBA C OIIOPOif Ha rpad)AIecKue NPeICTaBICHHUS.

OcHoBubie noHaTHA. UKCI0BBIE PYHKITHA
Beinycknux nayuumecs:

MOHHUMATh H HCHOJIB30BaTh QYHKIIHOHAIBHEIC IIOHATHSA U A3bIK (TCPMHHBL, CHMBOJIHYECKHE
0003HaueHNA);

CTPOMTH rpadKH 3JIeMEHTapHBIX PYHKIHI; HCeneI0BaTh CBOMCTBA YHCIOBBIX (l)ym(mm Ha
OCHOBE M3y4YEHHUS IIOBEACHHUS HX I'Pa(uKOB;



e TOHMMATh (PYHKIIMIO KaK BaXKHEHITYIO MaTEMATHYECKYIO MOAENb JJIst OIHCAHHS IIPOLECCOB
SIBJIEHU} OKPYKAIOIET0 MUPa, NPHMEHSTH (DYHKIHOHANBHBIN S3BIK JJIs OMUCAHHS H
HCCIIEHOBAHUS 3aBUCUMOCTER MeXAY (PU3NIECKIMH BEIHIAHAMH.

OnucareqbHAs CTATHCTHKA
Buinycknux nayuumcs:

e HCIOJIB30BATH NpocTeiimue cnocoOsl NpeACTaBIeHHs U aHANIN3a CTATUCTHYECKHX JaHHBIX.
Cayvaiinbie coObITHA H BEPOSITHOCTD
BoinyckHux HayuHTCS

e HaXOJUTh OTHOCHTEILHYIO YaCTOTY U BEPOATHOCTH CIIy4aiHOro COOBITHS.
Komonnaropuka ‘

e BpITyCKHHK Hay4quTCs peluaTh KOMOHHATOPHEIE 3aa4 Ha HaX0XKICHHE YHCIIa O0BEKTOB HIIH
KOMOMHAaIui. X

Harasanas reomerpus
Buinycknux nayyumes:

e pacro3HaBaTh Ha YEpPTEKaX, PUCYHKAX, MOJCIIIX H B OKPY>KaloIleM MUPE IJIOCKHE U
NIPOCTPAHCTBEHHBIC T€OMETPUYECKUE QPUTYDEI;

e pacno3HaBaTh pa3BEPTKH KyOa, NpAMOYTOILHOTO Napajuielienunea, IPaBUIIbHOM ITHpaMUIbL,
HUIHMHIpPA ¥ KOHYCAa;

e CTPOMTH pa3sBEPTKHU KyOa M NpsAMOYTOILHOTO Napaulenennnena;

e  ONpPENENATH N0 JUHEHHBIM pa3sMepaM pa3BEPTKH (HIypHI IMHEHHEBIE pa3MephI caMoil PUIypEI 1
Haob0poT;

¢  BBIYHUCIATH 00BEM NPAMOYTONLHOrO Napajuielienune/a.

I'eomeTpnueckne GpUrypsi
Beinycknux nayyumes:

e  IIOJB30BATHCS A3BIKOM I€OMETPHH ISl ONIMCAHHUS IIPEAMETOB OKPYXKAIOIIEr0 MHpa H HX
B3aHMHOTO PaCIONIOKEHHS; ‘

e pacno3HaBaTh M H300pakaTh HA YEPTEXKaxX H PUCYHKAX IreOMETPHUECKHE (QUTYPHI K HX
KOH(UTYypauuu;

* HaxOAWTh 3HAYCHHMS JUIMH JTHHEHHBIX 3JIEMEHTOB (UI'Yp H MX OTHOIIEHUS, TPALyCHYIO MEpy
yriios ot 0° o 180°, mpuMeHss onpeneneHus, CBOHCTBA U IPU3HAKH GUTYDP U HX DJIEMEHTOB,
OTHoOIIeHHUs GUryp (PaBEHCTBO, TO06HE, CHMMETPHH, IIOBOPOT, NApaJLIeIbHEIA IIEpEHOC);

e ONEPHPOBATH C HAYANbHBEIMH NOHATHIMH TPHTOHOMETPHH H BEUIONHATH 3JIEMCHTAPHEIE
onepanyH Hax GYHKIHAMH YTJIOB;

e pemarth 3aJaYH Ha JI0Ka3aTeNbCTBO, OITHPAasCh Ha H3yYeHHBIE CBOHUCTBA (Uryp M OTHOMIEHHUIK
MEXIy HUMH M IIPUMEHSIA N3yYEeHHBIE METOBI 10KA3aTENbCTB;

* pemarh HECNIOXHEIC 3a]1a4H Ha MOCTPOCHUE, IPUMEHSSA OCHOBHEIE AJITOPHTMBI IIOCTPOEHHS C
IIOMOIBIO LHPKYJIA U JIMHEHKH;

e pelnaTs NpOCTEHINHE IUIaHUMETPHYECKHUE 3a/1a4H B IPOCTPAHCTBE.

H3mepeHne reoMeTpHIe€CKHX BEJIHIHH
Buinycknux nayvumcsa:

e  HCHOJIE30BATh CBOHCTBA H3MEPEHHs JIIHH, IUTOLIaneit ¥ YIIoB PH pelleHNH 3a1a9 Ha
HaxOXXJIeHHe JUIHHEI OTPe3Ka, JUIMHBI OKPY>XHOCTH, JUTHHBI JYTH OKPYXXHOCTH, I'PaIyCHO MEpHI
yrna;

*  BBIYHCIIITH IUIOINA[H TPEYTOJIBHUKOB, IPAMOYTONEHIKOB, NapajLie/IorpaMMOB, Tpareui,
KpPYTOB H CEKTOPOB;

e  BBIYUCIATH JUIRHY OKPYKHOCTH, JUTAHY IYTH OKPY KHOCTH;

e  BBIYHCITH JJIMHBI JMHEHHBIX 3JIEMEHTOB (PUIYp M MX YTIIBL, HCHOJB3YS GOPMYJIEI JUTHHE]
OKpPY>XHOCTH H JJIMHBI J[yTH OKPYXHOCTH, (hopMysI Iutomaneii ¢puryp;

* pemarh 3aJa4H Ha JOKa3aTeJbCTBO C HCHOJIB30BaHHEM (GOPMYIT JUTHHEI OKPY)XHOCTH H JUIHHEI
IyTH OKPY’KHOCTH, GopMyi miomaneii Gpuryp;

e pemarth NPaKTHYCCKHE 3aJJa4H, CBA3aHHBIC C HAXOXKIECHHEM I'COMETPHUYECKHX BEJIMYHH
(ucrone3ys 1pu HEOOXOAUMOCTH CIIPABOYHHUKU U TEXHHUUYECKHE CPECTBA).

Koopaunars:
Beinycknux nayuumes:

*  BBIYHCJIATH JUIHHY OTPE3Ka O KOOPAMHATAaM €ro0 KOHIIOB; BBIYUCISTH KOOPAMHATHI CEPEIHHbI
OTpe3Ka;

* MCIOJIb30BaTh KOOPIAUHATHHIA METOA IS H3y4EHHst CBOHCTB NPSIMBIX H OKPYXHOCTEH




Copepixanue Kypcea

«IIpaxTHko-opneHTHpOBaHHLIE 3aganus» Otpaborka 3axay Ne 1-5 KM OI'3D.

Tabnuunoe u rpaduyeckoe npeAcTaBlIeHHe JAHHBIX, IUIaH U CXeMa, H3BJICYeHHe HYKHOH HH(OpMaIUH.
H3MeHYHBOCTS IIpH H3MEpEeHUAX. Pemmaromue npasmwia. 3akOHOMEPHOCTH B H3MEHYHBBIX BEIIMUMHAX.
Breraucienus 1 npeobpa3oBanne BenuurH. MccienoBanne NpocTeHIUX MaTeEMaTHYECKHX MoJieNei.

«Bbryncienus 1 npeobpaszosanus». Otpabotka 3agad Ne 6 KUM OI'D.

Heiicmeun c Hamypanvusimu wuciamu

CrnoxxeHue U BEIIUTaHHE, KOMIIOHEHTHI CJIOKEHHS ¥ BEIYMTAHHUS, CBA3b MEXITY HAMH, HAXOXICHHUE
CYMMBI H pa3HOCTH, H3MEHEHHE CYMMBI H Pa3HOCTH NPH H3MEHEHHH KOMIOHEHTOB CIIOKCHHUS H
BBIYHTAHHS.

YMHOXEHHE U JACNCHUE, KOMIIOHEHThI YMHOXXEHHS U IENICHUS, CBA3b MEXAY HUMH, YMHOXXEHHE H
CJIOJKEHHE B CTOJIOHUK, JIEJCHHE YTOJIKOM, IPOBEpKa pe3yJIbTara ¢ IIOMOIIbI0 IPHUKHIKH H 06paTHOTO
NEHCTBYA. '

Yucnoswvie evipariceHun

YucnoBoe BEIpaXXEHUE U €ro 3Ha4YeHHE, NOPAI0K BBITOTHEHUS ACHCTBUI.

Hpobu. Obviknoeennvie Opobu

Homns, yactsb, ApobHOE YHcno, Apobs. JpobHOE YuCIO Kak pe3ynbTar AeneHus. [IpaBunbHbIe H
HeTlpaBHJIbHBIE APOOH, CMelaHHas Jpo0k (CMEIIAHHOE YHCII0).

3anuch HATYpaJILHOTO YHCIIA B BUjle ApoOH ¢ 3alaHHBIM 3HaMeHareneM, npeobpa3oBanue cMeManHOR
JpoOu B HENPaBUNBHYIO ApoOs U HA00OPOT.

IpuBenenne npobeii k 06memy 3HameHarenio. CpaBHeHHe OOBIKHOBEHHBIX JIpoOeii.

CrnoxeHue U BEIMHTaHHE OOBIKHOBEHHEIX Apobeit. YMHOXeHHe H JeieHde 0ObIKHOBEHHBIX Apo0Oek.
Apundmerndeckue AeHCTBHS CO CMEIAHHBIMH JpOOSAMH.

Apudmeruueckue neHCTBUSA C APOOHBIMH YHCIIAMH.

Cnocobul payuonanuzayuu eelNucneHull U Ux NPUMeHeHUe npu 6bINONHEHUU Oeticmeui.
Hecamuunvie opobu

IIpeoOpa3oBanue aecaTHUIHBIX npobeit B 00sikHOBeHHBIE. CpaBHEHME AecATHUHBIX Apobeii. Croxenne
U BBIYHTaHHE JAECATUYHBIX IpoOeii. OKpyrieHne qecaTHUHBIX JpoOeil. YMHOXEHHE B JeJICHHe
JecaTHIHbIX apobeit. IIpeobpasosanue 0bbikHOBeHHbIX OpOobeil 6 Oecamuynbie Opobu. Koneunvie u
beckoHeunvle OecamuyHule OpooU.

Yucna. Payuonansusie yucna

MHoxecTBO paniMoHaNbHEIX Yucell. CpaBHEHHE paliHOHANBHBIX YHce. JIeHcTBrs ¢ pallHOHAIEHEIMH
qucnamu. IIpedcmasnenue payuonHanbHo2o yucaa 0ecasmuiHou 0pobbio.

/JIpobno-payuonansusie eviparicenun

ITpeoGpa3sopanue ApoGHO-NHHEHHBIX BEIPRXKEHHUI: CII0XKEHNE, YMHOXEHHE, JeNeHne. Aneebpauteckan
0pobs. Coxpawenue anzebpauueckux opobei. Ilpuseoenue arzebpauyeckux dpobeil k obwemy
3namenamento. [leticmeus ¢ anzebpauueckumu OpoosmMu.: CloxiCeHUe, BbIHUMAHUE, YMHOJICEHUE, OeNleHue,
8038e0eHUe 8 CmeneHb.

«JeiicTBATEabHBIE UHCIa», OTpadoTtka 3amay Ne 7 KM OI'D.

Payuonanvnsie yucna :

N3o6paxxenue unces1 Ha 9UCNOBO# (koopanuHaTHOI) npsMoii. CpaBHenue ancen. Momyis uucna,
reoMeTpruyecKas HHTepIpeTanus MOmyJut ynucna. JIeHCTBHS ¢ NOIOXKUTEIbHBEIMH H OTPHLIATEIbHEIMH
guciaaMi. MHOXECTBO IENbIX YHCEN.

Koopounama mouxku

OCHOBHBIE TIOHSITHSL, KOOPOUHAMHbBLI VY, paccmosHue medcoy moykamy. Koopounamer mouxu.
Hppayuonanvusie uucna

IMonsTHE HppaMOHAILHOTO YKciia. Pacno3HaBaHne MppaHHOHATBHBIX YHCE]L.

Mnooicecmeo Oeticmeumenvhbix uucen.

«IIpeoGpasoBanue anreSpanvecKux Beipazkenniin. Orpaborka 3anau Ne 8 KMM OI'D
Hppayuonanvusie yucna :

ToHATHE HPPAIMOHATLHOTO YKca. Pacmo3HaBaHHe HppaHOHATBHBIX yrcell. IIpaMepHl 10Ka3aTensCcTB
B anrebpe. Jeiicmeus ¢ uppayuoHanbHuLMU YUCTAMU: YMHOJICEHUE, OeNeHUe, 8036e0eHUe 8 CIENEHb.
Mnooicecmeo Oeiicmeumenvruvix yucen.



«YpaBHeHHUs B HepaBeHCTBa», OTpaboTka 3amau Ne 9 KUM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOHCTBA YHCIIOBBIX PaBEHCTB. PaBEHCTRO C EpeMEHHOI.

Ypasnenun

Honstre ypaBHenus ¥ KOpHS ypaBHEeHus. [Ipedcmasnenue o pasnocunvnocmu ypaenenuti. Obnacmo
onpedenenus ypagnenus (0bracme 0onycmumubix 3HaYeHUll nepemenHotl).

Jluneiinoe ypasnenue u ezo Kopuu

Pemenne miuelinbIx ypaBHeHui. Juneiinoe ypasnenue ¢ napamempom. Konuuecmeo kopHeti aunetinozo
ypaenenus. Pewenue nunetinoix ypaeHeHuil ¢ napamempom.

Keadopamnoe ypasnenue u e2o Kopru

Ksanparubie ypasHenus. Henosnbie kBafpaTHele ypaBHeHHs. JHCKpHMHHAHT KBanpamoro YpaBHEHHSL.
dopMyiia KOpHEH KBaIpaTHOro ypaBHeHus. Teopema Buema. Teopema, ob6pamuas meopeme

Buema. Pemenne KBaZipaTHBIX YpaBHEHHH: HCIIONH30BaHNE GOPMYIIBI U1 HAXOXKACHUS KOPHEHH,
epaguyeckuii Memoo peuienuss, paznodceHue Ha MHOJNCUMent, ROOOOP KOPHEH ¢ UCNONb306AHUEM
meopemut Buema. Konuuecmeo xopreti k6adpamnozo ypasHeHus 8 3a6UCUMOCMU OM €20
ouckpumunanma. buxeadpamuvie ypasnenus. Ypasuenus, c600umble K TUHEUHBIM U K6AOPAMHbBIM.
Keaopamuvie ypasnenus c napamempom.

/Jlpobno-payuonansvnsie ypasHenun

Pemenne npoctefiimmx ApoGHO-MMHEHHEX ypaBHeHuUI. Pewenue OpobHO-payuOHaNbHLIX YDAGHEH U
Memoou! pewenus ypasuenuii: MemoOsl pagHOCUIbHBIX NPeOOPA306AHUT, MemMOO 3aMeHbl nepeMeHHOT,
epacpuueckuii memoo. Hcnonv3oeanue ceoticme Qynxyuti npu pewtenuy ypasHeHu.

IIpocmeiiutue uppayuonaneivie ypaguenus euoa VA4 =a , J AH =g 2

Ypasnenus euoa x'=a .Ypaenenus ¢ yenvix uucnax.

«BepositHOCTB co0bITHID OTpaboTKa 331a4 Ne 10 KM OI'D.

Cayuaiinsie cobvimun

Crnyyaiinsle ONBITH! (3KCIIEPUMEHTEI), SJIEMEHTapHbIE ClTydailHble cOOBITUA (HCXxoabl). BeposTHocTH
3eMeHTapHBIX COOBITHH. COGBITHS B CITydJaifHBIX 3KCIIEPUMEHTaX U OaronpusTCTBYIONIHE
aneMeHTapHble coObITHs. BeposTHOCTH crydaitHbix cOOBITHiL. ONBITE ¢ pABHOBO3MOXHEIMH
SJIEMEHTapHBIMH COOBITHAMM. Knaccnqecxne BEPOSATHOCTHBIE ONIBITHI C UCIIONBb30BaHHEM MOHET,
KyOMKOB.

«®ynxuun H rpadpuxn». Orpaborka 3amaq Ne 11 KUM OI'D.

Dynuxyuu IHonamue hynkyuu

JlexapToBBEI KOOPIAMHATHI Ha IVIOCKOCTH. POpMHpOBaHHUE NPECTABICHHUIA O METAIPEAMETHOM HOHATHH
«xoopauHate. CriocoOw! 3ananus GyHKuMiL: aHATHTHIECKMH, rpaduueckuii, Tabmuanei. 'padguk
dynximn. Ipumeps! GyHKIIHIA, MOMYYaeMbIX B IPOLIECCE HCCIENOBAHMS PA3IHUHEIX PealbHBIX
NPOLIECCOB M pemenus 3a]a4. 3HauyeHne QyHKIuH B Touke. CpoiicTa GyHKUHIA: 061acTh OnpeneeHH s,
MHOXECTBO 3HAYE€HHH, HYJIH, IIPOMEIKYTKH 3HAKOIIOCTOSHCTBA, YeMHOCMb/HeyemHoCmb, TIPOMEXYTKH
BO3pacTaHus U yOrBaHusA, Haubonblee H HauMeHbIee 3HadeHws1. Mccnenosanune GpyHKumH 1o ee
rpaduKy.

Juneiinan gpynkyus

CaoiicTBa 1 rpaduk ImHeiHOH OyHKIHA. YrJIOBon Koabdunuent npamoii. Paconoxxenune rpapuxa
NHHEHHOH (QYHKIHH B 3aBHCHMOCTH OT €€ YIJIOBOro koaduuunenra 1 ceoGoasoro wiena. Haxoxcoenue
K03 hurjuenmos nunetinoii GyHKYUU NO 3GOAHHBIM YCIOBUAM: NPOXOJNCOEHUE NPAMOTI Yepe3 06e MOYKU
€ 3a0QHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOL Yepe3 OaHHYI0 MOYKY U NAPANAENbHO Oamlou
npsAmoti.

Keaopamuunan gynxyun

Csoiictea u rpaduk kanpaTuaHoi dynxuun (napabona). Ilocmpoenue zpaguxa keadpamuunoii
dynrkyuu no mouxam

Obpamnan nponopyuonansiHocms

y== _ k. k

CsoiicTBa QyHKIHH xY=ZV*= x . TunepGona.
«IlocnenoBaTeabHOCTH H nporpeccuny» OTpaborka 3anau Ne 12 KMM OI'3. (1 wac).
Ilocneoosamenvrocmu u npozpeccuu

Yucnosas nocneaoBaTebHOCTh. [IpuMeph! YHCIOBBIX MOCen0OBaTeENbHOCTEH. BeckoHeuH e

HOCJICIOBATCIIBHOCTH, Apmbmemqecxax TIPOTPECCHS H €€ CBOMCTBA. I‘eome'lpnqecxax




nporpeccus. Popmyna obujezo uneHa u cymmul n NepeLIX YNEeH08 apuphMmemuieckol u 2eoMempuiecko
npozpeccuii

«Yncaosnie n OykBeHHbIe Bhipaskenns». Otpabotka 3anad Ne 13 KM OI'D.

Yucnoesle u 6yxeennble 8vipancenun

Bripakenue ¢ nepeMeHHoit. 3HadeHHe BripakeHus. [loncTanoBKa BeIpaXKEHHH BMECTO IIEPEMEHHEIX.
Ilensie evipasicenun

CreneHb ¢ HaTypaIbHBIM NOKa3aTelieM U ee cBoiicTBa. [IpeoOpa3oBanns BeIpaKeHHH, COepIKaMAX
CTENEHH ¢ HaTypaJbHBIM MOKa3aTeseM.

OnxouneH, MHOrowieH. JIeHcTBHA ¢ OHOWIEHAMH H MHOTOWICHAaMH (CJIOXKCHHE, BEIMUTAHAE,
yMHOXKeHHe). POpMYJIBl COKpaIlEHHOTO YMHOXEHHUSA: Pa3HOCTh KBAAPaTOB, KBaApaT CYMMBI H Pa3HOCTH.
PasnoxxeHne MHOroWIeHa Ha MHOXKUTEINU: BEIHECEHHE 0OLIET0 MHOXKUTENA 32 CKOOKH, TpyIITHPOBKA,
TIPUMEHEHHE (POPMYJT COKpAIIEHHOTO YMHOXeHHS. KBanpaTHelii TpeX4iieH, pa3noKeHHe KBaIpaTHOTO
TpEXUICHA Ha MHOXHTEIH.

«IIpakTHueckue paciersi o ¢popmynam» Orpabotka 3amau Ne 14 KUM OI'D

Bripaxxenne ¢ nepeMeHHo#. 3HaueHne BeIpaxkerus. [logcTaHOBKa BHIPAKEHH BMECTO IEPEMEHHBIX.
I{enste evipasicenun

Crenens ¢ HaTypaJIbHBIM ITOKa3aTelieM H ee cBoiictBa. [IpeoOpasoBanus BEIpaKeHHH, COAEPKAIINX
CTCIICHM C HaTypIbHBIM [TOKa3aTeNeM.

Onuounen, MHOrowieH. JleicTBUS ¢ OAHOWIEHAMY M MHOTOWIEHaMH (CI0XeHUe, BEIMUTaHKeE,
yMHOXeHHe). DOpMyIIbl COKPAIEHHOTO YMHOXKEHHUSI.

«Cucrembl HepaBeHceTB». OTpaboTka 3amad Ne 15 KM OI'D.

Cucmembsl HepageHcms

CucreMbl HEpaBEHCTB € OJJHOH NEpeMEHHOMH. PellieHne CHCTEM HEPaBEHCTB € OIHOM MEPEMEHHOM:
JHHEHHBIX, k6aopamHblx. VI300pakeHne pemeHns CHCTEMbI HEPABEHCTB Ha YHCIIOBOH NMpsMoil. 3anuch
PCLICHHSA CHCTEMBI HEPABEHCTB.

«eomerpuueckue purypsl. Yriasm. Orpaborka 3agau Ne 16 KUM OI'D.

Benuuunsi

Bennunna yrna. I'pagycHas mepa yria.

Tpeyzononux

CoiicTBa paBHOOEAPEHHOrO TpEyTONbHUKA. BHemHui yroi TpeyronsHuka. CyMMa yrioB
TPEYTOJbHHUKA

«Teomerpuueckne ¢purypsl. JLmmubiy. Otpabotka 3amau Ne 17 KM OI'D

Duzypel 6 zeomempuu U 8 OKPYHCAIOWEM MUupe -
I'eomerpuueckas urypa. Buytpennss, Bremnss obnacti ¢GUrypsl, rpanuna. JInaun u o61acTy Ha
IUTOCKOCTH. Brimyxuias 1 HeBpinmykiast ¢purypsl. [Inockas u Hemiockast purypsl. [TorsTHe BETMYMHEL
Jmuna. U3smepenune mmHel. EQUHALBI H3MEpEeHHS [UTHHEL

Brinenenue cBoiicTB 00nekToB. @OpMHpOBaHHE NPEACTABICHAN O METAIPEAMETHOM ITOHATHH
«purypa». Touka, OTpe30K, psiMasi, JIyd, JIoMaHas, IUIOCKOCTb, YToJI, GHCCEKTpHCa yITia U €€ CBOHCTBA,
BUIBI YTJIOB, MHOTOYTOJIBHUKH, OKPY’KHOCTB H KpYT.

OceBas cuMMeTpHs reoMeTpuyeckux ¢uryp. LieHTpanbHas cHMMETpHS T€OMETPHYECKHX QHIYP.
«ITnomans MHEOTOYyroabHuKay». Otpaborka 3amau Ne 18 KM OI'D

H3mepenun u eviuucnenun

ITnomanu. ®opMyJis! IUTOINAKA TPEYTOJNBHAKA, HAapaJUIENOrpaMMa M €ro YacTHEIX BUAOB, TPallCIHy,
dopmyna I'epona, popMya miomaay BEITYKJIOrO YE€THIPEXYTOJIbHIKA, GOPMYIIB] JUIHHEI OKPYKHOCTH H
IUTOINAA Kpyra

«3mepenns u Bprancienns». Otpaborka 3agaqg Ne 19 KUM OI'D.

H3mepeHun u eplyucnenun

[Tnomaau. @opMyJis! IUTOINAIN TPEYTOJIbHHKA, MTapajuIeNorpaMMa M €ro 4YacTHBIX BHIOB, TPAIeItH,
¢dbopMylia IIoINaay BHITYKIOTO YETHPEXYTONbHUKA, HOPMyYIBI JUIMHEI OKPYXXHOCTH H IJIOIIANM KpyTa.
ITnomans NpaBHJIBHOTO MHOTOYTOJIBHHKA.

Teopema [Tudaropa. Tpuronomerpudeckue COOTHOMICHHUS B IPSIMOYTOIFHOM TPEYTOJIBHHKE.
Tpuronomerpuyeckue QyHKIUHN yria.

«Teopernueckne acnekTs». OTpaboTka 3amad Ne 20 KUM OI'D.

Teopernueckue acieKTEl, TEOPEMEI, aKCHOMBI, OIpENIENICHHs, (HOPMYJIBI, TEMMEL



TemaTnueckoe INIAaHHPOBAHHE Kypca

Ne

Tema 3ausaTus

(Ne 3ananus 8 KUM)

OcHOBHBIE BUABI JEATENBHOCTH ydamuxca

Kon-
BO
4acoB

Beruucnenns u npeobpazopaHus

Beinonusior apudmernyeckue AeHCTBHS C
PanfHOHANIbHBIMH YHCJIaMH, BBIYHCIIAIOT
3HAYCHHS YHCIIOBBIX BHIPAXKEHHH, IEPEXOAAT OT
onHoii ¢opMbl 3anMCH YKCHIA K APYTOi

HeficTBHTENBHBIE YHCA

H306paxkatoT yKcna ToukamMu Ha KOOPAMHATHOIM
NpAMOH, CPaBHHBAIOT JAEHCTBUTENbHEIE YHCIIA,
BBHIMIOHAOT BEIYHCIIEHUA H npeobGpa3osaund,
BBINOJIHAIOT NPHKHIKY pe3ybTara
BBIYHCJICHHIA.

IpeobpazoBanus anreGpanyeckux
BBIpAKEHHI

BoINOnHAIOT BEIYKCIECHHS H TpeoOpa3oBaHus
apuPMETHYECKHX BBIPAKEHHH, IPUMEHSIOT
CBO¥CTBa apH(PMETHUECKUX KBaJIpaTHBIX
KopHe# s npeoOpa3oBaHus BEIpaKeHHH

VpaBHeHHs 1 HepaBEeHCTBA

Peruarot inHeliHbIE U KBaIpaTHBIE YPaBHEHHUA C
OZHOM NepeMeHHOi, HepaBeHCTBA ¢ ofHOI
NepeMEHHON ¥ UX CUCTEMBI

OyHkuMK U rpadUKH

CtposT 1 uMTaloT rpadQuKH pasinYHbIH
GbyHkuuH, ynTaloT rpadMky QYHKIHI,
OIHCHIBAIOT C NOMOLIBIO (PYHKIMI pa3fiHIHbIE
3aBHCHMOCTH MEXAY BENHYHHAMH,
HHTEPIPETHPYIOT rpad KU 3aBUCHMOCTEH

Yucnobie H OyKBEHHBIE BHIPRKECHHS

Beinonusmor npeobpa3zoBanus anrebpanyeckux
BBIPQKCHMi, HAXOIAT 3HaUEHNA OYKBEHHBIX
BBIPOKEHHH, OCYLIECTBIIAS HEOOXO0IUMble
MNOACTAHOBKH

IMpakTH4eckue pacyeTst no popMynam

OcyecTBisIOT pacyeTs 1o GopMynam,
BBIPAXAIOT 3aBUCHMOCTH MEXIY BETHUHHAMH,
BBIYHCJISIOT 3HAYEHHS YHCIIOBBIX BBIPAKEHHH

IlpakTHKO-OpHEHTHPOBaHHEIE 3a[jaHH

BeInonHAIoT BEIYHMCIEHMS H peobpa3oBaHus,
OCYUIECTBIIAIOT MPaKTHYECKHE PAacIeThl, CTPOST
H HCCNIENYIOT MaTEMaTHYECKHE MOAENH,
HCIIONB3YIOT NPHOOPETEHHBIC 3HAaHUA H YMEHHSA
B NPAKTHYECKOMH AEATENBHOCTH

Feomerpuueckue ¢urypsi.
TpeyronsHukH '

BrInonHseT AeHCTBHS C TEOMETPUYECKHMH
Gurypams, pelaloT rIaHUMETPUUECKHE 3aaui
Ha HaXOXKAeHHEe reOMETPHUECKHUX BEJTMUMH

(yrnos)

10

I'eomerpuueckue ¢urypsr.
YerripéxyronbHuki. OKpy>KHOCTD

Pacnosnaror reomerpuyeckue GUryphl Ha
TUTIOCKOCTH, Pa3NHYalOT HX B3aHMHOE
MOJIOKEHHE, H300paKaIOT reOMETPHYECKHE
GUrypsl, pemaroT aHUMETPHYECKHUE 3141
Ha HAXOXKIEHHE FeOMETPHIECKHX BETHYHH
(nnun, yrios)

11

I'eomeTpuueckue ¢urypor. Vst
[Tnomans puryp

Pacnosnator reomerpuyeckue Gurypst Ha
TUIOCKOCTH, PEHIaloT IVIaHUMETPHYECKHE
3aJ]a4H Ha HAXOXKICHHE FrEOMETPHYECKHX
BeJIMYHH (IU10Mmaei), OCyLIEeCTBISIOT PacyeTs

no ¢opMynam

12

I/Ismepeuuﬁ H BBIYTHCJICHHUA

OnpenensoT KOOPAHHATH TOUKH IUIOCKOCTH,
TIPOBOJIAT OTIEPAlIMH HAJl BEKTOPaMH,




BBIYHCJIAIOT JUIMHY ¥ KOOPAHHATHI BEKTOpA,
YToN MeXIy BEKTOPaMH, CHHYC, KOCHHYC H
TaHreHC yria

13

Teope’mqecxne aClCKThI

IIpoBopaT MoKa3aTeNnbHbIE pacCyxIEHHS,
OLIEHHUBAIOT JIOTHYECKYIO MPABWIBHOCTH
paccy>kaeHu#H, pacno3HaloT oLIMO0YHbIE
3aKITIOYEHHS

14

CucreMBl HepaBeHCTB

Pemaror ypaBHeHHS, HEPaBEHCTBA M HX
CHCTEMBI,

15

BeposTHOCTE COOBITHIA

HaxonsaT BeposTHOCTD CIIy4aifHBIX COOBITHIA B
fpocTefmMX pacyerax

16

IlocnenoBaresHOCTH U NpOrpecCHH

Pacnosnator apudmeTHueckue 1
reOMETPHYECKHE IIPOTPECCHH, PEIAIOT 33124
¢ npuMeHeHHeM dopMyis obiero wieHa u
CYMMBI HECKOJIBKMX WIEHOB NPOTPECCHH

17

Pa6ota ¢ KM (uacts 1)




KAJIEHOAPHO-TEMATUYECKOE NTAHUPOBAHUE

Ne | Tema 3ansaTus Kon-po 9A 9B 9B
n/n - iacod cp BT H
1 Breravcnenns n npeoGpa3oBanus 1
2 Berucnenns n npeobpasopanus 1
3 JleiicTBUTENbHEIE YHCIIA 1
4 JleficTBuTEIBHBIE YHACTIA 1
5 IIpeobpazoBanus anre6pandeckux BBIpAKEHH 1
6 IIpeobpa3oBanus anrebpandeckux BHIpaXKEHHIA 1
7 YpaBHEHHS H HEPABEHCTBA 1
8 YpaBHEHHS ¥ HEPaBEHCTBA 1
9 OyHximuu u rpaduxu 1
10 | dynxuuu u rpaduxm 1
11 | Yncnossie ¥ GyKBEHHbIE BHIpXKECHHS 1
12 | Yncrossle 1 OyKBEHHbIE BRIPAKECHHS 1
13 | IlpakTHyeckue pacueThl 0 GopMynam 1
14 | IpaxTHdeckue pacyeTsl 0 GopMynaMm 1
15 | IlpakTHKO-OpHEHTHPOBAHHEIC 3aaHHA 1
16 I'Ipaxmrco-opueu'mpoﬁannme 3aaHus 1
17 | IlpakTHKO-OpHEHTHPOBAHHEIE 3aAaHUA 1
18 | I'eomerpuueckue ¢purypst. TpeyronsHuK 1
19 | I'eomerpuueckue ¢purypsr. TpeyroisHHK 1
20 | I'eomerpuueckue purypsl. UYeThIpEXyrojibHAK. 1
OKpyXHOCTh
21 | I'eomerpuueckue purypsi. YeTHIpEXYTONBHHUK. 1
OxpyxHOCTH
22 | 'eomerpuveckue ¢urypsl. Yriasl ITnomans 1
¢uryp
23 | 'eomerpuyeckue ¢hurypsr. Yrmasr [ltomans 1
¢uryp
24 | VisMepeHus U BEIYHCICHUS 1
25 | VsMepeHHs M BEIIUCIICHHS 1
26 | Teopernueckue acHeKTHI 1




27

TeopeTHueckne aclieKTH

28 | Cucremsbl HEpaBEHCTB

29 | CucreMBI HEpaBEHCTB

30 | BeposttHOCTB COOBITHIA

31 | BepositHOCTH COOBITHIA

32 | IlocnemoBaTeNLHOCTH H MPOTPECCHH
33 | IlocnemoBarenbHOCTH M IIPOTPECCHH
34 | Pabora c KM (qacts 1)




