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HHOACHUTEJIBbHASA 3AIINCKA

[Iporpamma opueHTHpoBaHa Ha ywammxcs 8-9 kiaccoB 0a30BOro ypoOBHS
MYHHUIHAIIAIBHOTO 001Ie00pa30BaTeIbHOTO YUPEXKICHUS CpenHss o0meoOpa3oBaTenbHas
mkosa Ne36. [IporpaMmoii KOJIBHOTO Kypca MaTeMaTHKU HE MPeyCMOTPEHBI 0000IIeHIe U
cCHCTeMaTH3alus 3HAHUH [0 PA3IMYHBIM pa3/ieNnaM, MOJYyYCHHBIX YJalMUCS 3a BECh IIEPUO]T
obyyernns ¢ 5 mo 9 wmacc. Kypc «M30panHbie Bompochl MaTeMaTtuku» B 8-9 Kiacce
IpeaycMaTpUBaeT MOBTOPHOE PACCMOTPEHHE TEOPETUYECKOr0 MaTepuasia Mo MaTeMaTHKe,
MO3TOMY HUMeeT Ooibiioe 00meo0pa3oBaTeibHOe 3HAYCHHE, CIIOCOOCTBYET Pa3BHTHUIO
JIOTMYECKOT0 MBIIUICHHSI, HAMEUaeT M HCIIOJB3yeT LENBbIH Psii MEXKIPEIMETHBIX CBs3el (C
¢buszukol, xumueld, wuHbOpMaTHUKOW, Omosormed u T.1). Kpome TOro, OH TMO3BOJIHT
CHCTEMAaTH3HpOBAaTh M YIIAyOUTh 3HAHHMS YYallUXCs [0 PA3IUYHBIM pasjenam Kypca
MaTeMaTUKU OCHOBHOMW HIKOJBI (apudmeTnke, anredpe, CTaTUCTHKE W TEOPHU BEPOSITHOCTEH,
reomMeTpun). B 1anHOM Kypce Takke paccMaTpUBAIOTCS HECTaHAAPTHBIE 33aHNUs, BEIXOISIINE
32 paMKH MIKOJBHOW TporpaMMbl (TpadMKd € MOAYJIEM, KyCOYHO-3aJaHHbIC (YHKIUH,
peleHre HeCTaHJAPTHRIX YPaBHEHUH U HEPABEHCTB U JIp.). 3HAHUE 3TOT0 MaTeprasia i yMEHUE
ero TNPHUMEHSATh B NPAKTHYECKOH JICATENIFHOCTH TIIO3BOJHT IIKOJBHUKAM  pEIIaTh
pasHoOOpa3Hble 3alaud PA3TUYHOM CIIO)KHOCTH M TOATOTOBUTBHCS K YCHEIIHOW cjaade
9K3aMEHa.

HOpMaTI/IBHO-HpaBOBoe U JOKYMCHTAJbHOC o0ecneyeHue 06p330BaTeJ'[bHOFO nmpouecca

- DenepanpHbi 3aK0H OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
®denepaunn» (B ISHCTBYIOIIEH PElaKIIMN);

- VYxka3 npe3ujaenta Poccutickoit @enepanuu ot 21.07.2020 No474 «O HalMOHATBHBIX
nensix passutus Poccuniickoit @enepannu Ha nepuon 10 2030 roga;

- Ilacmopr HamumoHanbHOro mnpoekta «OO0pa3oBaHHE», YTBEPXKAEH MPE3UIUYMOM
Cogera nipu Ilpesunenre Poccuiickoit @enepanuu 1o CTpaTeruueckoMy pa3BUTHIO
1 HaIlMOHAJIBbHBIM IpoeKkTaM (mpotokos Ne 16 ot 24.12.2018);

- IIpuka3 MunucrepctBa npocseuienus Poccuiickoit @enepannu ot 31.05.2021 rona
Ne 287 «OO0 yrtBepxaeHHH (elepalbHOro IoCyAapCTBEHHOIr0 00pa3oBaTeIbHOIo
CTaH/IapTa OCHOBHOI'O OOIIETr0 00pa30BaHusm»;

- Ilpuka3 MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 18.07.2022 Ne
568 «O BHeceHNH U3MEHEHUH B (pesiepabHbIi rocy1apcTBEHHBINH 00pa30BaTeIbHbIHI
CTaHJApT OCHOBHOI'O 001Iero 00pa3oBaHus»

- IIpuka3 MunucrepctBa npocsemenus Poccuiickoit @enepanum ot 18.05.2023 Ne
370
"O06 yTBepkaeHnn (enepanbHoil 00pa3oBaTebHON MPOrpaMMBbl OCHOBHOTO OOIIET0
obOpazoBanus"

- IIpuka3 MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 22.03.2021 Ne
115 «O0 yTBepKAeHNH MOPSIKa OPraHU3a|H U OCYILIECTBICHUS 00pa30BaTeIbHOM
NEeSTeIbHOCTH 10  OCHOBHBIM  00IIe0Opa3oBaTeNIbHBIM  IporpamMmmam  —
o0pa3oBaTeNbHBIM IpOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEr0 H
cpemHero o0Iero oopa3oBaHU»;

- Ilpumepnas ocHOBHass oOpa3oBareibHasi MporpaMma OCHOBHOIO  OOIIEro



oOpa3oBaHus, 0A00peHa pemieHueM (QeaepalbHOTO  y4eOHO-METOAMYECKOTO
o0benuHeHHs 1o o60meMy oOpa3oBanuto (mpotokon Nel/22 ot 18.03.2022)-
http://fgosreestr.ru ;

[TpumepHas mporpaMmMa BOCIIUTaHUS, 0JJOOpeHa penieHneM (eaepanbHoro yaeoHo-
METOAMYECKOTO O00BbEIMHEHHsI o o0meMy oOpa3zoBaHuio (ImpoTokod Ne2/20 ot
02.06.2020);

[Tpumepnas pabouast mporpaMma OCHOBHOTO 00IIEro 00pa3oBaHUs 10 aiaredpe ais
7-9 xiaccoB 00pa3oBaTENIbHBIX OpraHu3anuii (ogo0peHa peuieHneM QenepaibHOro
y4eOHO-METOAMYECKOr0 00BbEIMHEHHsI 10 00IeMy 00pa30BaHHIO, MPOTOKOJ OT
27.09.2021 Ne 3/21);

YHUuBepcalnbHbI KOAUDUKATOP pACIpEeNeIEHHBIX 0 KjaccaM MPOBEPSIEMBIX
TpeOoBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMbI
OCHOBHOTO O0IIIEr0 00pa30BaHUs W AJIEMEHTOB COACPX aHUS 1o anredpe, o0oapeH
peuieHreM ¢eaepalbHOr0 y4eOHO-METOAMYECKOro OObEeIMHEHUsT Mo 00IeMy
obpazoBanwus (mporokos Nel/21 ot 12.04.2021);

ITocTanoBnenue [aBHOrO rOCYIapCTBEHHOIO CaHUTApHOTO Bpada Pocculiickont
@eneparun ot 28 ceHTsOps 2022r. Ne 28 «O0 yTBEp)KICHHH CAHUTAPHBIX MPABHI
CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPEOOBAaHUS K OpPraHU3alUiIM
BOCIUTAHMSI U O0yUEHUsI, OTJbIXA U 03JOPOBIICHUS JETEH U MOJIOJIEKI;

[Ipuka3z MunucrepcTBa Tpyaa U COLUanbHON 3amnuThl Poccuiickon enepanuu ot
18.10.2012 No544n «O6 ytBepxkaeHuu npodeccuonansHoro crangapra «llemaror
(memarormyeckasi JESTENBHOCT, B cepe JOMKOIBHOTO, HAYaJIbHOTO OOIIETo,
OCHOBHOTO O0IIIET0, CpeHETO 00I1Iero 00pa3oBaHusl) (BOCIUTATENb, YUUTEIh)»;

ITpuka3z Munuctepctsa [Ipocemenust PO ot 21.09.2022 Ne858 «O06 yTBepk1eHUU
(denepanbHOro ImepeuHss Y4EeOHUKOB, JAONYIIEHHBIX K HCIIOJIB30BAHUIO TpU
peanu3aly HMMEIOLUIMX TOCYJapCTBEHHYIO aKKpeAUTalul 00pa30BaTeNIbHBIX
MpOorpaMM HayaJlbHOTO OOLIEro, OCHOBHOIO OOMIETr0, CPEAHEro OOIIETro
o0pa3oBaHUs OpraHu3alusIMy, OCYILIECTBIIAIOIMUI 00pa30BaTENbHYIO
NeSITeNIbHOCTh U YCTAHOBJIEHUS IIPEJEIIBHOTO CPOKA K UCIIOJIB30BAHUIO YUEOHUKOBY;

[Tpuka3z Munobpuayku Poccuu ot 09.06.2016 Ne 699 «OO6 yTBep>KIeHUU TIEPEUHS
OpraHM3alyii, OCYIIECTBIISIIOIIMX  BBIIYCK Y4eOHbIX IOCOOMH, KOTOpbIE
TOMYCKAIOTCS K WCIIOJIB30BAaHUIO NPU PEaNTn3alii MMEIOIINX TOCYIapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTEeNbHBIX MPOrpaMM HAYaIBHOTO OOIIEro, OCHOBHOTO
o0111€ero, cpeiHero oo1ero 0opazoBaHus»;

IIpuka3z MunucrepcTBa Tpyaa U colyanbHOM 3auThl Poccuiickon denepanuu ot
18.10.2013  Ne544n «OO0  yrBepkaeHMH Npo(EecCUOHATBLHOTO  CTaHIapTa
«Ilenaror(megaroruueckas JeATENbHOCTE B c(epe JOIIKOIBHOT0, HayalbHOTO
o01ero, OCHOBHOTO OOIIETro, CpeaHero oOmero o0pa3oBaHus)(BOCIUTATEND,
YUUTEID)»

Crparerus pazsurus Bocnutanus B Poccuiickoii @enepanuu Ha nepuox no 2025
roaa (Pacnopsbxenue IpaButensctBa PO ot 29.05.2015 Ne 996-p);

ITonoxeHue o cucteme OleHUBAaHUS YUeOHbIX pe3yabTaToB 00yueHuss MAOY COILL
No 36 r.Tomcka;

[Iporpamma PazButust MAOY COIIl Ne36 r. Tomcka (2019-2023rr), [IpoTtokon
VYnpasisomero coeeta MAOY COILI Ne36 ot 20.08.2019r. Ne4.


http://fgosreestr.ru/

[Tporpamma o n30paHHBIM BOPOCAM MaTEMAaTHKHU I 00ydaromuxcs 9 KiaccoB
paspabotana Ha ocaHoBe @I'OC OOO. B mporpamme 1o n30paHHBIM BOTIPOCAM MaTEMaTHUKU
YUYTEHBI UJICH U MOJIOKEeHUS KOHIENY pa3BUTHS MaTeMaTHIeCKOro 00pa3oBaHus B
Poccuiickoit @enepanuu.

Cornacno yuebHOMY TU1aHy B 8 1 9 Kiaccax nzydaercst yueOHblil kypce «30paHHble
BOIIPOCHI MAaTEMATHKH.

Ha u3ydenue yuebHoro kypca «M30paHHbIe BOIPOCHI MATEMATHKW) OTBOJUTCS 68
yacoB: 34 yaca B 8 kiacce (1 yac B Henento), 34 yaca B 9 kinacce (1 yac B Heneno).



COJEPKAHUE OBYYEHUA

8 KVIACC

YerbIpEéXyroJabHUKH

[TapannenorpamMm, ero mpu3Hakud U cBoiicTBa. IIpsMoyronbHHMK, poMmO, KBaapaT, UX
IpU3HakU U cBoicTBa. Tpameuus. PaBHoOenpeHHas Tpameuusi, €€ CBOWCTBA M IPU3HAKH.
[IpsmoyronbHas Tpaneuus. CpeaHsis JIMHUS TpaleLuuy.

CpenHsist TMHUS TpeyrojibHUKAa. MeTos yIBOEHMsI MeAaHbl TPEYrojbHuKa. Teopema o
IIepeECeYEHUH MEIMaH TPEyroJbHUKA.

Teopema @aiteca, TeopeMa 0 IPONOPLUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa s
IIPOU3BOJILHOT'O YETHIPEX YT OJIbHUKA.

IleHTpasibHO-CUMMETPHUYHBIE (QUTYPHI.

ITonooue

[Tomobue  TpeyrombHUKOB, KodpduiueHT monodus.  Ilpusnaku  momoOwms
TpeyrojipHUKoB. [IprMeHeHne MmoaoOus NMpH peleHHMH I'eOMETPUYECKUX U MPAKTHYECKUX
3aj1ad.

ILromans

[Tonsitue o miomanu. CoiicTBa 1wiomaaeil reomerpudeckux ¢uryp. [Ipocreitmme
dbopMyIbl IS IUIOMIAM TPEYToJIbHUKA, Mapajuierorpamma, pomOa u tpamenuu. Ilnomanu
no100HBIX puryp. OTHOIIEHUE MIIoLIaIeil TPEYTrOJIbHUKOB.

Teopema IIugaropa

Teopema ITudaropa. Ilpumenenne teopemsl [Tudaropa mpu penieHUu MPaKTUIECKUX
3aj1ad.

JIeMEeHTHI TPUTOHOMETPHH

CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOTrO yIJa MPSIMOYTOJbHOTO TPEYTOIbHHKA.
Tpuronomerpuueckue ¢ynknuu yriaos B 30° 45° u 60°. IIponopuuoHagbHble OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YTJIbI M 4eTBIPEXYTOJIBLHUKH, CBAA3AHHBIE C OKPY/KHOCTBHIO

BnucanHnble M IEHTPAIBHBIE YIUIBI, YTOJ MEXKY KacaTeIbHOW U XOPAOU. YTIIbl MEXIY
XOpAaMH M CEeKylIMMU. BnucaHHble W ONUCAaHHBIE OKPY)KHOCTH TpPEYTrOJIbHMKA U
YeTBIPEXYTrOoJbHUKU. CBOWCTBA M IPHU3HAKHW BIIMCAHHOIO YETBIPEXYTrOolbHUKA. B3anmHoe
pacrioyio’)keHre IByX OKpyxHocTei. Kacanue okpykHocTeil. O0mue kacarenbHble K JBYM
OKPYKHOCTSIM.

9 KJIACC

Pemenue TpeyroibHNKOB

Cunyc, xocunyc, tanrerc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
ToxkaecTBo. Dopmynsl npuBeneHus. PemieHne TpeyroibHUKOB. Teopema KOCHHYCOB U
TEOpeEMa CUHYCOB. PelleHne npakTH4eckux 3a4ad ¢ UCIOIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOpEeMBI CHHYCOB. Penienue 3a1a4 reoMeTpu4ecKoi ONTHKH.

Tpuronomerpuueckue ¢(opmyiasl Ui IUIOIIAAM TPEYroNbHUKA, MapaiesorpaMMa,
pomba, Tpanenuu. ®opmyna ['epona. dopmyna miomnaam BEITYKIOTO YeTHIPEXYTOJIbHUKA.

ITono0ue TpeyronbHUKOB



Xopsl ¥ TOA0OHBIE TPEYTOJILHUKN B OKPYKHOCTH. Teopema o Mpou3BeACHUH OTPE3KOB
XOpJ, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIMX, TEOpeMa O KBaJApare KacaTeJlbHOM.
[IpuMeHeHHe npy pelIeHnH reoMeTprudeckux 3anad. Teopemsl UeBbl 1 Menenas. [lonarue o
TOMOTETHH.

MeToa KOOPAUHAT

YpaBHeHHE NIPSMON Ha IJIOCKOCTH. YTJIOBOW KOA(D(PHUIIMEHT U CBOOOIHBIN YJIeH, WX
reoMeTpuueckuii cmblici. IlapamienbHOCTh U EPIEHANKYISIPHOCTD MPSIMBIX (depe3 yIIoBOM
KOA(QPHUIIUEHT).

VYpaBHeHnue OKpyXHOCTH. HaxoxlieHHe MNepeceueHuil OKPYKHOCTEH U TpPSIMbIX B
KoopauHatax. @opMyisia pacCTOSHHUS OT TOUKHM 110 mpsmoi. Ilnomanes napamienorpamMma B
KOOpJMHATax, MOHATHE 00 OpUEHTUPOBAaHHOMU Iutomaau. IlpuMenenne merona KoopaAuHaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aa4ax.

BexkTopsl

Bexrops! Ha miiockocTu. ClI0K€HHE U BBIYMUTAHUE BEKTOPOB — IPABUIIA TPEYTOJIbHUKA U
napajiesorpamMmma. YMHOKEHHE BekTopa Ha yucio. Koopaunatel BekTopa. CrokeHue u
BBIYMTaHUE BEKTOPOB, YMHOKECHUE BEKTOPA HA YUCIIO B KOopauHAaTax. I [pumenenne BeKTopos
B (hu3mKe, LIEHTP Macc.

[Tonstue o 6asuce (Ha MiIOCKOCTH). PasnmoxkeHus BekTopoB mo 6azucy. CkamsipHoe
IIPOU3BEICHNE BEKTOPOB, FTEOMETPUYECKUI CMBICI U BBIPA)KEHUE B IEKAPTOBBIX KOOPANHATAX.
JucTpuOyTUBHOCTh  CKaNApHOTO  mpou3BeAeHus.  CKalspHOE  NPOW3BEINCHHE U
npoenupoBanue. [I[pumMeHeHre ckansspHOro Npou3BeACHUS BEKTOPOB ISl HAXOXKACHUS JJIMH U
yrioB. PenieHue reoMeTpuyecKrx 3aad ¢ IOMOIIbIO CKAISPHOTO ITPOU3BECHUS.

JJIMHA OKPY/KHOCTH M INIOLIAAb KPyra

[IpaBunbHBIE MHOTOYTOJBHHUKHU. [[nuHa OkpykHOCTH. ['pagycHass U paauaHHas mepa
yria, BBIYMCIEHUE JJIMH Jyr OKpyxHocTedl. Ilmomans kpyra, cexkropa, CErMEHTa.
Hcropuueckue cBeieHNs1 00 U3MEPEHUH JJTUHBI OKPYKHOCTH U TUIOILAAM KpYyTa.

JABUKeHUS MJI0CKOCTH

Hentpansuass cummerpus. LlentpansHo-cummerpuunbie (urypsl. [ToBopor. OceBast
cummerpus. DUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOpoW ocu. [lapannenbHbiin
IIEPEHOC.

[TonstTue nBukeHUs M ero coicTBa. PaBeHcTBO Quryp. IlposiBneHus cummerpuu B
MPUPOJE, KUBOIHUCHU, CKYJIBNTYype, apxurekrype. Kommosunuu nsuxeHuil (mpocteifimne
npumMepsl). [lpumeHeHne B reoMeTpudecKux 3a1a4ax.

INJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «U35PAHHBIE BOITPOCBI MATEMATHUKN» HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30BAHUASA

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHUS IIPOIPaMMBbI 10 MATEMATUKE XapaKTEPU3YIOTCS B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:



IIPOSIBJICHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCUICKONW MaTeMaTHKH, LIEHHOCTHBIM
OTHOLICHUEM K JIOCTUXKEHUSAM POCCHUMCKMX MAaTeMaTHKOB M POCCUHCKOM MaTeMaTH4ecKOH
IIKOJIBI, K HCITOJIb30BAHMIO ATHX JIOCTHKEHUH B IPYTUX HayKax M MPHUKIAJHBIX chepax;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIOJIHEHUIO OOSA3aHHOCTEM TIpaJaHMHA W pealu3alud ero Ipas,
IIPEJCTABICHUEM O MaTeMaTUYeCKMX OCHOBaxX ()YHKIIMOHMPOBAHHUS PA3IMUYHBIX CTPYKTYP,
SBJICHH, TIPOLIEYp IPa)TaHCKOro 00IIecTBa (HarpuMep, BEIOOPHI, OMIPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO STHYECKUX MPOOIEeM, CBA3aHHBIX C MPAKTUYECKUM MMPUMEHEHHEM JIOCTHKCHUN
HAyKH, OCO3HAHHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B J€SITEIbHOCTH YYEHOTO;
3) TPy10BOI0 BOCIIUTAHMS:

YCTaHOBKOM Ha AaKTUBHOE Y4YaCTHE€ B PEUICHUMM HIPAKTUUYECKHUX 3aJad MaTeMaTH4eCKON
HAIpPaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHUECKOro oOpa3oBaHHs HAa MPOTHKECHUU
BCEH JKM3HU /7S yCIEUIHOM NMpo(ecCHOHANBHOM NEesITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUH, 0CO3HAHHBIM BBIOOPOM M IOCTPOEHUEM MHIMBHIYyaTbHON TPAeKTOPHH 00pa30BaHUs
Y J)KU3HEHHBIX TUTAHOB C yYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY UM 3CTETUYECKOMY BOCIPHATHIO MaTEeMaTUYECKUX
O0BEKTOB, 3ajay, pelIeHUH, pacCyXAeHuil, YyMEHHUI0 BHJIETbh MaTeMaTHYeCKue
3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHoOCTEH HAYYHOIO IIO3HAHUSA:

OpHEHTAlel B JeATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX IpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTUS 4YEJOBEKa, IPUPOAbl M OOILIECTBA, MOHMMaHUEM
MaTeMaTHYeCKOW HAayKH KaK CQepbl YeIOBEUECKOH AEATEIbHOCTH, ATAlOB €€ pa3BUTUS U
3HAYUMOCTU JJIi  Pa3BUTHUSl LUBWIM3ALUM, OBJIAJICHUEM S3bIKOM MAaT€MaTUKU U
MaTEMaTUYECKON KYyJIbTypOll Kak CpEICTBOM IIO3HaHMsSI MMpA, OBJAJACHHUEM HaBBIKAMU
HCCIIEIOBATENbCKOM NEATEIbHOCTH;

6) ¢pusnyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPbI 310POBbS H IMOLHOHAJIBHOIO
os1aromosyuus:

TOTOBHOCTBIO NPUMEHATh MAaTEMATUYECKNE 3HAHUS B MHTEpPECAX CBOETO 3/I0POBbS, BEICHUS
3J10pOBOro 00pasa KHU3HHM (310pOBOE MUTaHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHI U OT/IbIXA,
perynspHas  (u3myeckas aKTUBHOCTb), CQOPMHPOBAHHOCTHIO HaBblKa peQIieKcHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OIMOKY U TaKOTI'o JK€ IpaBa JIpyroro 4eJoBeKa;

7) IKOJI0THYECKOr0 BOCTIMTAHUSA

OpHEHTalell Ha TMPUMEHEHUE MaTeMaTW4YeCKMX 3HAHWM Uil peleHus 3agad B o01acTu
COXPAHHOCTH OKpY)KaloIlel Cpe/bl, IJIAHUPOBAHUS MOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEACTBUM JIsl OKPYXKAIOIIEeH cpelibl, 0CO3HAHUEM TTI00aIbHOI0 XapaKTepa SKOJIOIHUECKUX
npobJIeM U yTel uxX perieHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEOMNPEIENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 NPAKTHUECKYIO 1eATeIbHOCTh, B TOM YHCJI€ YMEHHUE YUUTHCS y APYTUX
JO/IeH, MPHUOOpETaTh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMITETEHIIUH U3
OIIbITA JIPYTHX;

HE0OXOIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUU, (OPMYIHpPOBATh HJIEU, MOHSITHUSA,
TUIOTE3bI 00 00BEKTaX U SIBICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, 0CO3HABAThH JEPUIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYaLIUIO
KaK BBI30B, TPEOYIOUIUII KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUS] U JEHCTBUS,
(hopMyIIMpOBATh U OIICHUBATH PUCKHU U MOCIIEICTBHUS, POPMUPOBATH OTIBIT.

METAIIPEIJMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOCHHSI MPOTpaMMBI 1O MaTeMAaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOyuaromierocss OyayT copMUpOBaHbI MeTanpeIMeTHbIE Pe3YJbTaThl,
XapaKTepU3YIOIIHUECs, OBJIAJACHUEM YHUBEPCAIBHBIMU IO3HABATEIbHBIMU  JICUCTBUSIMU,
YHUBEPCAJIbHBIMAU KOMMYHUKATUBHBIMHU JICHCTBUSMU W YHUBEPCAIBHBIMU PETYISTHUBHBIMU
JIEHCTBUSIMU.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS
Ba3zoBbie Joruveckue aeiicTeus:
® BBHIIBJISATH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTH4YECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXIY MOHATHAMH, (OPMYIHPOBATH ONpPEACIICHUS MOHITHH,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALMH, OCHOBAHUSA JUIsl 0000IIEeHUS
Y CPaBHEHHUs, KpUTEPUHU IIPOBOJAUMOIO aHAIN3a;
® BOCIPUHUMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;
® BEHIABIATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOJMIOAECHUAX M YTBEPKACHUAX, MpeanaraTb KpUTEPUU JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;
® JieNlaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, JE€AYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
® pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TMpsiMble M OT
MIPOTUBHOTO0), MPOBOJUTH CAMOCTOSITENILHO J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX (DAaKTOB,
BBICTpAauBaTh apryMEHTAIUIO, NMPUBOAUTH HMPUMEPHl U KOHTPIPUMEPHI, MPUMEHSIThH
METOJ MaTeMaTH4YeCKO MHIYKIINU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKACHUS;
® BpIOMpaTh CMOCOO perieHus y4yeOHOW 3anaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIoUpaTh Haubosee MoAXOAAIIUN ¢ yYETOM CaMOCTOSTENbHO BbIAECIEHHBIX
KpUTEPUEB).
ba3oBble ucciaenoBarebCKue A1eHCTBHA:
® UCIOJB30BaTh  BOMNPOCHl KAk  HMCCIEJOBATEIbCKUM  WHCTPYMEHT  IO3HAHUA,
(dhopMynupoBaTh BOIIPOCHI, ¢bukcupymomue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaThb MCKOMOE U JIaHHOE, (OPMHUpPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;
® [IPOBOAMTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IUIAHY SKCIIEPUMEHT, UCCIIEJOBAHHE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXTYy CO00ii;
® CaMOCTOSTENbHO (OPMYIMPOBAaTH OOOOINEHUS M  BBIBOABI 10  pe3yiabTaTaM
NPOBEAEHHOTO  HAONIOJNEHMs,  MCCIEJOBAaHUS,  HDKCIEPUMEHTa,  OLIEHUBATh
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJOB M 0000IIICHUIA;
® [IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIABUTATH MTPEATIONO0KEHHS
0 €ro Pa3BUTUU B HOBBIX yCIIOBUSX.
Pabora ¢ undopmanmeii:



BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, TaHHBIX, HEOOXOIMMBIX
JUISL pEeLIEHUs 3a/1a4u;

BBIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(DOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpEICTABICHHUS;

BbIOMpaTh hopMy IpencTaBiIeHus HH(OPMALIUU U WIUTFOCTPUPOBATD pelIaeMbIe 3a/1a4u
CXeMaMHu, IuarpaMMaMiy, UHOU rpaduKoi U X KOMOMHALIUAMU;

OIICHUBATh HAN&KHOCTh HWHPOPMAIMU TIO KPUTEPUSAM, NPEIIOKCHHBIM WM
cOpMyIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKJACHUS B COOTBETCTBUU C YCIOBHSIMH U IEISIMH
OOIICHMSI, SICHO, TOYHO, I'PAMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHSI B YCTHBIX H
MMUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 X0y PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
MOJIy4YEHHBIH Pe3yNbTaT;

B XOJI¢ 00CYXICHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKTaeMOM TEMBI, TPOOJIEMBI,
pemraeMoil  3amavd, BBICKA3bIBATh WJICH, HAICJICHHBIE HAa TIOMCK pEIICHUs,
COMOCTABJIATh CBOU CYXKACHUA C CYXKICHUAMU JIPYTMX YYaCTHHUKOB JIMajora,
oOHapyKUBaTh pa3jnyure U CXOJCTBO MO3UIHUI, B KOPPEKTHOM (hopme hopMyITnpoBaTh
pa3HOTIIACHsl, CBOM BO3PAKEHUS;

MIPEJICTABIATh PE3YyIbTATHl PEIICHUS 33]Ia4H, SKCIICPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hopMar BBICTYIUICHHS C YYETOM 3ajad MPEe3eHTAluH U
0COOEHHOCTEH ayIUTOPUU;

MMOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHINBUIYAIBHONH PaOOTHI
MPU PEIICHUU YYEOHBIX MAaTeMaTHYEeCKHX 3a1ad, MPUHUMATh IeJIb COBMECTHOM
NesITeNIbHOCTH, IJIAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOoThI, pacpeeNsiTh BUIbI
paboT, moroBapuBaThcs, 00CYKIaTh MPOIECC U PE3yAbTAT padOThI, 00001IaTH MHEHUS
HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPyNIOBbIX (hopmax paboThl (00CyKaeHMs, 0OMEH MHEHMI, «MO3TOBbIE
HITYPMBI» ¥ UHBIE); BBITIOIHATH CBOIO YAaCTh PA0OTHI U KOOPAUHUPOBATH CBOU JIEHCTBUS
C APYTUMU YJIEHAMU KOMaHJbl, OLIEHUBATh KaUYeCTBO PE3yJIbTaTa U KauyeCTBO CBOETO
BKJIaJa B OOMmUEH pe3yapTaT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH
B3aNMMOJICHCTBHS.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranu3anusi:

BBISIBJISTH MPOOJEMBbl JUIsl pEIICHHUS B JKU3HEHHBIX U Y4YEOHBIX CHUTYalUsX,
OpPUEHTUPOBATLCS B Pa3IMYHBIX MOAXOAAX MNPUHATUSA PELIEHUH (MHAMBHIYaJIbHOE,
IpyNIIOBOE);

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJITOPUTM pelIeHUs 3aJayd (WM €ro 4acTb),
BBIOMpaATh CrMOco0 pemeHuss ¢ Y4€TOM MMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHThl PEIIEHUN C Yy4ETOM
HOBOH MH(OpMaIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIaJCTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMponecca U pe3yjibTaTa pCIICHUA
MaTeMaTu4eCKOi 3aaadyd, CaMOMOTHBallM U pe(bJICKCI/II/I;



® [Ipe/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEILIEHUU 3a/1a4l, BHOCUTD
KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIlIEHUBATh COOTBETCTBUE pe3yiibTaTa JIEITeIbHOCTH MOCTABICHHOM LIETU U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTH)KCHUSI WIM HEIOCTHXKEHUS 1LeJH, HaXOAMUThb OIIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

® BEHIpAXKATh AMOLUU TMPU W3YYCHHH MAaTEMaTHYECKUX OOBEKTOB M (DAaKTOB, IaBATh
SMOIMOHAIBHYIO OLIEHKY PEIICHUS 3a/1a4u.

INNPEJMETHBIE PE3YJIbTATHI
K konmy oOydenus B 8 Kkjacce oOy4arOIIMICS TIOJYYUT CIEAYIOIINME TPEAMETHBIC
pE3yabTATHL:

Pacrio3HaBaTh OCHOBHBIE BH/Ibl YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, II0JIb30BATHCI MX
CBOMCTBAMM HpU pEIIEHUH TEeOMETPHUYECKUX 3ahad. PasznuuaTh NpHU3HAKM M CBOMCTBa
napajuiesorpaMma, pom0a U NpsMOYrojbHUKA, JOKa3blBaTb UX U YBEPEHHO MPUMEHSTH IPU
pelIeHnH TeOMETPUYECKUX 3a/1a4.

Vcnonb30BaTh CBOMCTBA TOUKH IEpECEUeHUs MEAMaH TPeyrojbHHUKa (LlEHTpa Macc) B
peleHUH 3aj1au.

Bnanets nousitueM cpeHel IMHUM TPEYTroJbHUKA U TPANICIIUH, IPUMEHSATh UX CBOWCTBA
IIpU pELIEHUU TreoMeTpuueckux 3aaad. Mcmonb3oBarh Teopemy Paneca um teopemy o
IIPONOPLIMOHAIIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELICHUs NPAaKTHYECKUX 3a/1a4.

Pacrnio3HaBaTh LeHTpaJIbHO-CUMMETPUYHBIE (PUTYPBI U UCIOIB30BATh UX CBOWCTBA MpPU
pelIeHnH 3a1au.

Bnamerp  moHATHMSMH  TOAOOHMS  TPEYrONBHHUKOB,  KOX(pQHUIHMEHTa  TOJ00Us,
COOTBETCTBEHHBIX D3JIEMEHTOB MOJOOHBIX TPEYrOJbHUKOB. VMeTh mpeicTaBiIeHHE O
npeoOpa3oBaHuU MOJ00MS M O MoJOOHBIX ¢urypax. ITomp3oBarbes mpu3HaKamMu 1Moa00us
TPEYroJIbHUKOB MPU PEUICHUH F€OMETPUUYECKUX 3a/1a4. Jloka3pIBaTh U MPUMEHSATh OTHOILIECHUS
MPOIMOPLMOHAIIBHOCTY B NPSMOYIOJbHBIX TpeyroidpbHukax. [lpumensrs mnonobue B
IIPaKTUYECKUX 3aJadax.

BbIBogUTh W HCMONIB30BaTh MpocTele (opMyibl Ul IJIOLIATU TPEYroJIbHUKA,
napajiesorpamMmma, pom0a W Tpaneuu. BeuaucnsaTe (pa3auyHbIMH CHOCOOAMH) TUIOMIAAb
TpEYrojbHUKa U IUJIOLIAAM MHOTOYIOJbHBIX (Uryp (Moab3ysch, TIA€ Heo0X0auMo,
KaJIbKYJISATOPOM). 3HaTh OTHOILEHHE ITUIOIAAeH MOJ00HBIX (GUTyp U IPUMEHSATH NIPH PELLICHUN
3a1a4. [IpuMeHsTh MONy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHuss TeOMETPUUYECKUX U MPAKTUYECKUX
3a1a4. CTpOUTh MaTeMaTHYECKYIO0 MOJIETb B IPAKTHUECKUX 3a7auaX, CAMOCTOSITENIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagers MOHATHMEM BNMCAHHOTO M LIEHTPAJIBHOTO YIJla, YIJla MEXIy KacaTeIbHOW U
XOpJOM, ONHMCAHHOW M BIHMCAHHOW OKPYXHOCTH TpPEYrOJbHMKAa M YETBIPEXYTrOJbHHUKA,
MIPUMEHSTh UX CBOWCTBA IIPU PEILIEHUH 3aay.

[IpuMeHSTH OTy4YEHHBIE 3HAHUS HA TPAKTUKE — CTPOUTH MAaTEMATUUYECKNUE MOJIENH JUIsI
3a/la4 peaJlbHOM JKM3HM U TIPOBOJUTH COOTBETCTBYIOIME BBIYMCIEHUS C MPUMEHEHUEM
0100Ms U TPUTOHOMETPUH (TIOJIB3YSICh, I/1€ HE0OOX0IUMO, KaJIbKYIISITOPOM).

K konmy oOyyenus B 9 KJjacce OOy4aroIIMICS TMOJYYUT CIEAYIOIIUME TNpeAMETHbIE
pE3yJIBTaThI:



3HAaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, YMETh HAXOAUTh C UX IIOMOIIBIO
pasUyHbIC 3JIEMEHThl MPSAMOYTOJbHOIO TPEYrOJIbHUKA («pELIeHHE MPsIMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTh (¢ MOMOIIBbIO KalIbKYJISATOPA) ATUHBI U YIIIbI ISl HETaOJINYHBIX
3HA4YCHU.

Ilonp30oBaTbecs  QopMysaMH  HpPUBENEHHS M OCHOBHBIM  TPUTOHOMETPHUUYECKUM
TOKJIECTBOM JUIsl HAXOKJICHHUS COOTHOLIEHUH MEXy TPUTOHOMETPUYECKUMHU BEIIMUNHAMMU.

Jloka3pIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCUHYCOB, IPUMEHATDH UX JJIS1 HAXO0XKICHUS
pPa3IMYHBIX DJIEMEHTOB TPEYrOJbHUKA («PELIEHHE TPEYTOJIbHUKOB»), IPH pELICHUU
reOMeTpUYECKUX 3a1ad. [IpuMeHATh nomydeHHbIe 3HaHUS NIPU PEILICHUH IPAKTUYECKUX 3a7ady.

IIpuMeHATh TPUTOHOMETPHIO B 3a7ja4ax Ha HAXOKICHHE IUIOIAIN, BBIBOAUTD U BIAACTh
TPUTOHOMETPUYECKHUMHU (POPMYIIaMU JIJIs IIJIOMIAIN TPEYTroJIbHHUKA, apajieiorpaMMa, poMoa,
Tparelyu, BBIBOAUTh U IPUMEHATH hopMyny ['epoHa u ¢opmyiy IiIsl MIIOMIATN BBITYKIOTO
YETBIPEXYTOJIbHUKA.

HmeTp nipencTaBiieHne O TOMOTETHH, IPUMEHATD B IPAKTUYECKUX CUTYaLUAX.

Hcnons3oBars Teopemsl UeBbl 1 MeHenas Ipu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMbl O BIMCAHHBIX YIJIaX, yIJlax MEXKAY XopJaMmH (CEeKyLIUMH) U
yrie MeXIy KacaTeIbHOW M XOpAOH IPU PEIIEHUU IeOMETPUYECKHX 3aaad. JlokaselBaTh U
IIPUMEHSTHh TEOPEMBI O IPOU3BEIACHUH OTPE3KOB XOPJ, O IPOU3BEACHUH OTPE3KOB CEKYILHX, O
KBaJpaTe KacaTeJIbHOM.

Bnagers moHsTHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHUEM IpPSIMON Ha
IUIOCKOCTH. Briagers NOHATHAMM yriIoBOro Ko3(g@uuueHTa u cBOOOJHOIO 4jeHa, TOHUMATh
UX T€OMETPUYECKUIA CMBICI U CBS3b YITIOBOIO KO3 (HIMEHTa C BO3paCTaHUEM U yObIBAaHHEM
JUHEWHOW (YHKIMU. VYMeTh pemiath METOJOM KOOpIMHAT —3ajadd, CBSI3aHHBIE C
NapajuIeIbHOCTHIO U MEPIEHAUKYIISIPHOCTBIO MPSIMBIX, IEPECEUECHUEM IIPSIMBIX, HAX0KICHUEM
TOYEK I1EPECEUECHUS.

BbIBOINTE U BaeTh YpaBHEHHEM OKPYKHOCTH. Mcrionb3oBaTh METOJ KOOpAUHAT AJIS
HaXO0XJCHUS NepeceueHnil OKpy)HocTel U mpsAMbIX. Bianers ¢opMynaMu paccTOSIHUSL OT
TOYKM JO NpsSIMOM, IUIOIIAAM TNapajieJorpaMMa B KOOpJIMHATaX, HUMETh IHOHATHE 00
OpUEHTUPOBAaHHON MuIomaau. Iloap30BaThCA METOIOM KOOPAUHAT Ha INIOCKOCTH, IPUMEHATh
€ro P PELIEHUU FEOMETPUYECKUX U MPAKTUYECKUX 3ajad. [I[puMeHsaTh MeTOI KOOpAUHAT B
MIPaKTUKO-OPHUEHTHPOBAHHBIX FTEOMETPUUECKUX 3a7auax.

Bnanerp noHsTHeM BekTOpa. YMETh CKJIa/JbIBaTh M BBIYUTATh BEKTOPHI, YMHOXATh Ha
4KCII0, BJIAAETh NMpaBUIAMHM TPEYrOJbHUKA U NapajuleJorpaMMa. BianeTrs npakTudecKUMHU
UHTEPIPETALMSIMA BEKTOPOB. YBEPEHHO IOJb30BaThCSl KOOPAMHATaMU BeKTOpa. Bianers
CJI0)KEHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YMCIIO B KOOPJMHATAX.

Nwmets mpencraBnenue o 6a3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI MO Oa3ucy.
PackimagpiBaTh BEKTOpPBl CHJI C TIOMOIIBIO IPOCLHUPOBAHHUS M TPUTOHOMETPUUECKHX
cooTHoIeHUH. [IpuMeHsATh MoTy4yeHHbIe 3HaHUS B MPOCTEHIINX (PU3NIECKUX 3a/1a4ax.

Bnagerp moHATHEM  CKalSpHOTO  IPOU3BEACHHUS  BEKTOPOB, MMOHMMATh  €ro
r€OMETPUYECKUN CMBICII U YBEPEHHO II0JIb30BATHCA €ro BBIPAKEHHEM B JIEKapTOBBIX
KOOp/AMHATax. 3HaThb JUCTPUOYTHBHOCTH CKAJSIPHOTO TIPOM3BENEHUS M €ro CBA3b C
poenupoBaHueM. [IpUMEHsITh CKalsIpHOE IPOU3BEIEHUE BEKTOPOB JIUIsl HAXOXKACHUS IJIUH U
yrioB. Pemare reomeTpuueckue 3aJadyd  C IOMOIIBIO CKAJIAPHOTO IPOU3BEIACHUS.
Hcnons30BaTh CKaIsIpHOE IPOU3BECHNE BEKTOPOB B areOpanvdecKux U PU3NIECKuX 3aavax.

Bnagets NOHATHSIMY TPaBUIIBHOTO MHOTOYT'OJIBHUKA, JIMHBI OKPY>KHOCTH, JUIMHBI TyTU
OKPY’KHOCTH U paJiaHHON MEpBI YIJIa, BBIYMCIATH ILIOMAAb Kpyra U ero yacteid. [lonumars



cMbIc gucina w. [I[puMeHsaTs mory4eHHble YMEHUS IPU PEIICHUN MPAKTUYECKUX 3a71ad. 3HaTh
HCTOPUYECKHE CBEJICHNS 00 N3MEPEHHH JJIMHBI OKPYKHOCTH M IUIOIIAIN KpyTa.

Wwmets npencraBieHre o nmpeoOpa3oBaHUM IIOCKOCTH, O JBWXEHUAX. Haxoaute ocw,
LHEHTPBl CUMMETPUU (UTYp, LEHTPHl MOBOPOTA, HAXOIAWTHh KOMITO3MIMU TPOCTEHIINX
npeoOpazoBanuii. [IpuMeHsATh ABMKEHUS MFIOCKOCTH MIPU PEIICHUN TeOMETPHYECKUX 3a/1ay.

[TpuMeHATh MoTy4eHHbIC 3HAHHS Ha MTPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJICIHN JIIs
3aa4 peaJIbHOM KM3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYHMCICHUS C MPHUMEHEHHEM
o100 U TPUTOHOMETPUYECKUX (PYHKIUH (IOJIB3YsCh, T HEOOXOAUMO, KaJIbKYISATOPOM).
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. MPU3HAKH U CBOWCTBA. p . P Bubmorexa LIOK
YeThIpEXyroNbHUKH 7 1 CBOMCTBA: MapaiesorpaMma, https://m.edsoo.ru/7f415b9
Tpamnerus. PaBHoOOKas
NIPSMOYTOJIbHUKA, poMOa, KBapaTa, 0
U IIPSAMOYTOJIbHAS N
Tpanenuy, paBHOOOKOI Tpanenuw,
Tpaneuuud. Meron .
MpAMOYTOJIbHOU TpaleCiuun.
YJIBOCHUSI MEJIUAHBI.
IIpumMeHsTh METO/1 YABOCHUS
HenTpanbHast
MEJIMaHbI TPEYTOJIbHUKA.
CUMMETpHS
Hcnonp30BaTs H(POBEIE peCypCh
JUISL UCCIIEI0BAHUS CBOMCTB
n3y4aeMbIX GUryp. 3HAaKOMHUTBCS C
HCTOpHEH pa3BUTHUS TEOMETPUH




Teopema Daneca u
Teopema o
MPONOPLHOHATIBHBIX
otpeskax. Cpennss
JIMHUSA TPEYroJbHUKA.
Tpaneuus, €€ cpeanss
JIMHUS.

Teopema daineca u
Teopema o
TIPOTIOPIIMOHAIBHBIX
otpeskax. CpenHss
JIMHUSI TPEYTOJIbHHKA.
Tpaneuusi, e€ cpeassist

JMHUSL.
[IponopunonanbHele I
OIOPIIMOHAIIBHBIC
otpesku. Llentp macc B POTOP Bubmorexa LIOK
Ioxo6ue orpe3ku. Llentp Macc B https://m.edsoo.ru/7f415b9
TPEyTrOJNbHUKE.
TPEYyroJIbHUKE. 0
I[TonoGuEbIE
[Tono6HbIe
TpeyronbHUKH. Tpu
TpeyrojabHuKu. Tpu
MpU3HAKA TO00HsI
TIpU3HaKa nogoous
TPEyroJbHUKOB.
TPEYTrOJIbHUKOB.
[Tpumenenune nogodus
[Tpumenenne noxoous
NIPU peLCHUH
TIPU PEIICHUH
MPaKTHYECKUX 3a/1a4
MIPAaKTHYECKUX 33129
CgoiicTa muronaiei OBnaneBaTh NEPBUYHBIMU
FEOMETPUUECKUX IpeCTaBIeHUAMH 00 o01meit Teopun
turyp. opmMymsl I wiomaau (Mepsl), GopMyIHpPOBATH
TUTOIIATH CBOMCTBA IUIOIIA/IU, BBICHITh X
TPEYyTroJNbHUKA, HarJISHBINA CMBICIT. BBIBOIUTE
napajuieJiorpamMmma, (opMyIIBI TIIOIAAN
Tpanenum. rapaulesiorpaMma, TpeyroilbHHUKa, Bu6anoreka LIOK
[Tnomanp Brraucnenue Tparnenuu u3 GopMyIIbI IO TH https://m.edsoo.ru/7f415b9

TUIOIIAAEH CIIOXKHBIX
¢uryp. Inomann
¢buryp Ha KIeTIATOM
Oymare. [Tnomanm
MOJTOOHBIX (QUTYP.
3anayu ¢
MPaKTUICCKUM

MPSAMOYTOJIbHUKA (KBaApaTa).
BoiBoauTh (HOpMYJIBI TLIOIIAAN
BBITYKJIOTO YE€TBIPEXYTOJIbHUKA Yepe3
JIMAaroOHaJIM M yroJl MeX/1y HUMHU.
Haxoauts miomanu duryp,
n300paXEHHBIX Ha KJIETYATON
Oymare, HCIIOJIb30BATh pa3OueHue

0




COJIepKAHNEM.
Pemenne 3amau ¢
IIOMOIIIBIO METOA
BCIIOMOT'aTEIbLHOU
ILIOIIAaU

(uTypHI Ha YAaCTH U TOCTPauBaHUE.
Pa30upats npuMeps! HCITOTB30BaHUS
BCIIOMOTaTeJIbHOM IUIOIIAIH JIJIs
pelIeHns reOMeTPUUYECKUX 3aau.
HaxoauTs miomaay mogo0HbIX
¢buryp. Berauciste mwiomaau
Pa3IMYHBIX MHOTOYTOJIBHBIX (QUTYP.
Pemare 3agaun Ha 1Iomans ¢
MIPAKTHICCKAM COJICPKAHUEM

Teopema [Tudaropa u Havana
TPUTOHOMETPHUH

Teopema ITudaropa, u
€€ IIpUMEHEHUE.
Onpenenenue
TPUTOHOMETPHUUECKHX
(dyHKIMIA OCTPOro yriia
MPSMOYTOJILHOTO
TPEyroJbHHUKA,
TPUTOHOMETPUYUECKHE
COOTHOULICHHA B
MIPSAMOYTOJIbHOM
TPEYrOIbHHUKE.
OcHoBHOE
TPUTOHOMETPUIECKOE
TOKIAECTBO

JoxasbiBath Teopemy [Tudaropa,
HCTIONB30BaTh €€ B MPAKTHIECKUX
BEIYHCIIEHUAX. DOpMynnpoBaTh
OIIPEAEIICHNS TPUTOHOMETPHUECKIX
(YHKIMIA OCTPOTO yIiIa, MPOBEPSTH
1X KOPPEKTHOCTh. BEIBOIUTE
TPUTOHOMETPUUECKHE COOTHOILICHHUS
B IIPSIMOYTOJIbHOM TPEYTrOJIbHUKE.
HccnenoBaTh COOTHOLIECHUST MEXKTY
CTOPOHAMH B MPSIMOYTOJBHBIX
TPEyroJbHUKaX C yriaaMu B 45° u
45°; 30° m 60°. Mcrioap30BaTh
(opMyJIIBI IPUBEACHUSI 1 OCHOBHOE
TPUTOHOMETPHUUECKOE TOMKIECTBO ISt
HaXOXJICHUSI COOTHOIICHNI MEXITY
TPUTOHOMETPUUECKUMHU (PYHKIMSIMH
Pa3IMYHBIX OCTPBIX YIJIOB.
[TpuMeHsTh NOTyYeHHbIE 3HAHUS U
yYMEHHUS TIPU PELICHHH PAKTHIECKUX
3a1a4. 3HAKOMUTBCS C UICTOPUEH
Pa3BHUTHSI TEOMETPUH

bubaroreka [JOK
https://m.edsoo.ru/7f415b9
0




Vrasl n ‘IeTLIpéXyTOJ'IBHI/IKI/I, CBsA3aHHBIC

Brcannsie un
LEHTPAJIbHBIE YIJIbl,
YIOJI MEXAY
KacaTeJIbHOW U XOpJ0il.
VYTriel MeXIY XOpJaMu
U CEKYILUMH.
Brucannsie u
OITMCAHHEIS
YETBIPEXYTOIbHUKH, UX

dopmynupoBaTh OCHOBHEIE
OIpe/IeIICHNs], CBSI3aHHbIE C YTIIaMU B
Kpyre (BIIUCAHHBIA yTOJ,
LeHTpaNbHBIN yron). Haxoauts
BITHCAHHBIC YTJIBI, ONMpPAIOIIHECs Ha
OJIHY YTy, BBIYHCIIATH YTIIBI C
TIOMOIIBIO TEOPEMBI O BITMCAHHBIX
yIiax, TCOPEMbI O BIHUCAHHOM

bubanoreka [JOK

7 . YETHIPEXYTONBHUKE, TEOPEMBI O https://m.edsoo.ru/7f415b9
C OKPY)KHOCTBIO MPU3HAKK U CBOWCTBA.
HeHTpalibHOM yriie. VcciienoBaTh, B 0
[MpumeHeHue TUX
. TOM YHCJIE C TOMOIIBIO IU(PPOBBIX
CBOWCTB IPH PELICHUH
pECypCOB, BIINCAHHBIE U ONMCAHHBIE
TrCOMETPHUCCKUX R
YeTBIPEXYTOIbHUKH, BBIBOJUTH UX
3a1a4. B3aumHoe .
CBOMCTBA U TpU3HaKu. Vcronb30BaTh
PacIoJIOKCHHE ABYX .
. 9TH CBOICTBA U MPHU3HAKH [TPU
OKpYKHOCTEH, o01Ime
pelLICHUH 33134
KacaTenbHbIe. Kacanue
OKPYKHOCTEH
[ToBTOpEHNE OCHOBHBIX Pemars 3aaun Ha MOBTOpPEHUE,
IToBTOpenue, o6o0mEeHHE, MOHATHI U METOJIOB WITIOCTPHUPYIOIINE CBA3H MEXKIY Bubmmorexa HOK
. 3 https://m.edsoo.ru/7f415b9
CHUCTEeMAaTH3alUs 3HAHUN Kypca 8 kiacca, Pa3IMYHBIME YaCTSIMHU Kypca 0
000011IeHNE 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 brbanorexa LIOK
34 https://m.edsoo.ru/7f415b9

[MTPOI'PAMME
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9 KJIACC

KoanuecTrBo OcHOBHOE OCHOBHEIE BUJbI JCATCIIBHOCTHU 06yqa}0umxca
4acoB coepyKaHue
DJIEKTPOHHBIE
e HaumeHnoBanue Kontp
o/ pa3aesioB U TeM . (uudposbie)
MPOrpamMMbl Bcee o0pa3oBaTeIbHBI
" ro ¢ € pecypceol
padot
bl
$opmynmpoBaTh onpegeneHns
TPUTOHOMETPUYECKMNX (DYHKLIMI
TYNbIX U NPsIMbIX yrroB. BelBoguTb
OnpepeneHne TeopeMy KOCMHYCOB 1 TEOpeMy
TPUTOHOMETPUYECKMX CMHYCOB (C pagnycoMm OnMcaHHON
dyHKUMIN yrnos oT 0 OKPYXXHOCTH). BbiBOAUTL hopmynbl
0o 180. ®opmynbl ONs BblMUCNEHUN NMNoLLaaen ¢
npuBegeHus. Teopema MCrnonb3oBaHMEM TEOPEM
KOCMHYCOB, Teopema TpUroHomeTpum (chopmyna nnoLiaam Bubmiorexa HOK
Pemienue TpeyroibHUKOB 7 1 https://m.edsoo.ru/7f415b9
CuHycoB. PelueHne TpeyronbHvKa Yepes ABe CTOPOHbI U 0
TPeyronbHNKOB. yron mMexay HuMmm, oopmyna
MpakTnyeckoe nnowagn YeTblpéxyronbHUKa Yepes
npyMeHeHve €ro AvaroHanu u yron Mexay HUMM).
[OKa3aHHbIX TeopeMm Pewartb TpeyroneHukn. PelwaTs
npakTuyeckme 3agayu, CBogALMECH K
HaXOXAEHWUIO Pa3NNYHbIX ANIEMEHTOB
TpeyronbHuKa
MoHaTne o OcBauBaTb NoHATUE NpeobpasoBaHus
npeobpasoBaHum nogobus. MiccnegoBatb OTHOLLEHME Bubnmoreka LIOK
ITomobue TpeyroJsHHUKOB 4 1 nogobus. NIMHENHBbIX 3N1IEMEHTOB huryp npu https://m.edsoo.ru/7f415b9
CooTBeTCTBEHHbIE npeobpasoBaHunm Nnogobus. 0
3neMeHTbl NOA0GHbIX HaxoauTb npumepbl nogobus B




duryp. Teopema o
npon3sefeHnn
OTPE3KOB XOpA,
Teopema o
npovsseneHun
OTPE3KOB CEKYLLNX,
Teopema o KBagpaTe
KacaTenbHoWN.
MpnmeHeHne B
peLleHnm
reoMeTpuYecknx 3agad

OKpYyXatoLlen 4enCcTBUTENBbHOCTMU.
BbiBOAWTb MeTpUYeckme
COOTHOLLEHMS MEXAY OTpe3Kamu
X0pA4, CEKYLLMX N KacaTenbHbIX C
NCNoNb30BaHNEM BMUCAHHbIX YrOB
1 Noao6HbIX TpeyronbHUKOB. Pewwatb
reoMeTpuyeckme 3agaydm n sagadn us
pearnbHOM XXMU3HU C UCMOSTb30BaHNEM
Noao6HbIX TPeyrorbHNKOB

Mertop KoopuHaT

[HekapToBbl
KOOpAMHATbI TOYEK Ha
NIOCKOCTU. YpaBHeHue
npsIMON. YpaBHeHne
OKPY>KHOCTMU.
KoopauHatbl Tovek
nepeceveHus
OKPY>KHOCTU U
npsamon. Metog
KOoOpAuHaT npu
peLueHnm
reomMeTpu4eCcKux
3ajad, NpakTn4ecknx
3agad

OcBanBaTb NOHATUE NPSIMOYTOJIbHON
CMCTEMbI KOOPAMHAT, AeKapTOBbIX
KoopauHaT TOYKW. BeiBOAUTb
YpaBHEHWE MPSAMOW U OKPYXXHOCTW.
Bblgenatb nonHbIi KBagpat ans
HaxXOXOEeHUs LeHTpa 1 paguyca
OKPYXHOCTU MO €€ ypaBHEHUIO.
Pewatb 3agayn Ha HaxoxaeHue
TOYEK nepecedeHns NPsSMbIX U
OKPY>KHOCTEW C NMOMOLLIbIO MeTofAa
koopauHaT. Micnonb3oBaTb CBONCTBA
yrnoBoro koaduumeHTa npsmomn
npv peLleHnmn 3agad, ans
onpeferneHns pacnonoXeHus
npsmMon. NpuMeHATb koopanHaTbI
npu peLleHnn reoMeTpPUYECKNX U
npakTU4eckKMx 3agad, ons
NMOCTPOEHUS MaTeMaTUYECKNX
MoZenen pearnbHbiX 3a4ad («MeToz
koopauHaT»). NMonb3oBaTbecsa ANg
NOCTPOEHMSA N UCCNEAOBaHWN
LUMpOBLIMU pecypcamu.

bubnuoreka I[IOK
https://m.edsoo.ru/7f415b9
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3HaKkoMuTbCA C VICTOpVIEVI pa3BnTua
reomeTpun

BexTopsl

OnpepeneHune
BEKTOPOB, CIOXEHNE U
BblYMTaHVE BEKTOPOB,
YMHOXEHVE BeKTopa
Ha ymcno. dunsnyeckuin
N reoMeTprYeCcKnn
CMBbICIT BEKTOPOB.
PasnoxeHwne BekTopa
no AByM
HEeKONNMHeapHbIM
BEKTOpaM.
KoopauHatbl BekTopa.
CkansipHoe
npou3seaeHne
BEKTOPOB, €ro
npuMeHeHne ans
HaxoX4eHWs OnvH 1
yrnos. PelleHve 3apay
C MOMOLLIbIO BEKTOPOB.
lMpumeHeHne BEKTOPOB
ONsi pelleHnst 3agad
Hur3mKK

Mcnonb3oBaTb BEKTOPbI Kak
HanpaeneHHble OTPe3ku,
nccnenoBaTtb reOMeTpUYECKnin
(nepemelleHne) n pusnyeckunin
(cvna) cmbicnbl BEKTOPOB. 3HaTb
onpeaeneHns CyMmbl U pa3HOCTU
BEKTOPOB, YMHOXEHWS BEKTopa Ha
4yuMcro, nccrnenosaTb
reoMeTpuyeckni n pmanyeckni
CMbICMbl 9TUX onepauunn. PewaTtb
reomeTpuyeckue 3agaum c
MCMonb30BaHMEM BEKTOPOB.
PacknagbiBaTb BEKTOP MO ABYM
HeKOMMMHeapHbIM BEKTOpaM.
Mcnonb3oBaTb ckanspHoe
npovn3Be[eHne BEKTOPOB, BbIBOANTL
€ro OCHOBHble CBONCTBA. Bbluncnstb
CYMMY, PasHOCTb 1 cKanspHoe
npovnsBeaeHne BEKTOPOB B
koopauHaTax. MpMMeHaTb ckanspHoe
npounsBefeHVe ANst HAXOXOEHUS
ONVIH 1 yrnoB

Bubnmoreka IIOK
https://m.edsoo.ru/7f415b9
0

JlmHa OKpY>KHOCTH M TUIOIIAJ(b Kpyra

MpaBunbHbIE
MHOTOYTONbHUKN.
Ynucno . AnnHa
OKPY)XHOCTU, Oyru
OKPYXHOCTW.
PagvaHHas mepa yrna.
Mnowanb Kpyra,

dopmynupoBaTh onpegeneHue
NpaBuIbHbIX MHOTOYTOSbHUKOB,
HaxoauTb X SNIEMEHTbI.
Monb3oBaTbCA NOHATUEM ANVHbI
OKPY)XHOCTU, BBEAEHHBIM C
MOMOLLIbIO MPaBUMbHbIX
MHOrOYrOMbHUKOB, ONpeaenaThb

Bbutnuoreka IJOK
https://m.edsoo.ru/7f415b9
0




CeKTopa, cermeHTa

4ynucno , ANVHY OYrU Y paguaHHyo
mepy yrna. lNpoeBogute nepexog ot
paguaHHOM Mepbl yrna K rpagycHon

n Hao6opoT. OnpenensTts nnowaab
Kpyra. BeiBoguntb chopmynbl (B
rpagycHomn n paguaHHon mepe) Ans
ONWH ayr, nnowaaen cekTopoB U
CerMeHToB. BblumcnsaTs nnowaam
duryp, BKIOYaKLLINX 3NEMEHTbI
OKpY)XHOCTHU (Kpyra). Haxooutb
nnowaan B 3agadax pearnbHON XN3HW

ﬂBI/DKeHI/IH IIJIOCKOCTH

lNoHaTME 0 ABMXKEHUN
NOCKOCTH.
MapannenbHbIn
nepeHoc, NoBOpPOT
MpumeHeHne npu
peLueHnn 3agad

PasbupaTtb npumepsl,
NNNIOCTPUPYIOLLINE NOHATUSA
OBmxeHus. dopMmynmnposatb
onpeerneHns napannensHoro
nepeHoca, NoBopoTa U OCEBOW
cuMmmeTpun. BelBoauTb MX CBOWCTBA,
HaxoOuTb HENOABWMXHbBIE TOYKU.
HaxoanTb LeHTpbl 1 OCU CUMMETPUNA
npocrenmnx duryp. NpumeHsTs
napannenbHbIN NepeHoc u
CYMMETPUIO NPU PELLEHUN
reomeTpuyecknx 3agad (pasbupatb
npumepsl). Micnone3oBatb 451
NOCTPOEHUA N UCCNEeAOBaHUN
undposble pecypchl

Bubnmoreka [JOK
https://m.edsoo.ru/7f415b9
0

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTHU3alHs 3HAHUH

IToBTOpEHNE OCHOBHEIX
MOHSTHH ¥ METOJIOB
KypcoB 89 kiaccos,
0000611eHne 1
cUCcTeMaTU3alus
3HaHui. [Ipocreiimne
reOMEeTPUUECKHE
(UTYpHI U UX

OmiepupoBaTh MOHATHAMH: QUTYpA,
TOYKa, MpsiMasi, yToJl,
MHOTOYTONBHHK, PABHOOEAPEHHEIH 1
PaBHOCTOPOHHMI TPEYTOJbHUKH,
HPSIMOYTOJIbHBII TPEYTOIBHHUK,
MeaMaHa, OMCCEKTpHUca U BBICOTA
TPEYroJbHHUKA, MapaJlIeIOrpaMm,
poMO, IPSIMOYTOJIBHYIK, KBapar,

bubnnoreka IJOK
https://m.edsoo.ru/7f415b9
0




cBoiicTa. M3Mepenune
TeOMETPUIECKHX
BEJTYHH.
TpeyronbHUKH.
[NapannensHble 1
HEePIIeHIUKYIISIPHBIE
npsmMele. OKpy>KHOCTb
U KPYT.
I'eomerpuueckue
MIOCTPOEHUS. YTIIIbI B
OKPY>KHOCTH.
Brnucannsle u
OIUCAHHBIE
OKpPY>XKHOCTH
MHOTOYTOJIbHUKOB.

IIpsiMast 1 OKPYKHOCTb.

YUeTbIpEXYTrONbHUKHU.
Bnucannsie u
OIMCaHHBIE
YETBIPEXyTrOJIbHUKH.
Teopema I[Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemmenne o6mux
TPEYTOJIBHUKOB.
[IpaBunbpHBIE
MHOTOYTOJIbHUKH.
[Ipeobpa3zoBanus

IJIOCKOCTHU. JIBHXKEHHUS.

INopo6ue. Cummerpus.
ITnomans.
Boruncnenne
mnomaneil. Ilnomanu
MOJOOHBIX (UTyp.
JlexapToBBbI
KOOpAWHAThI Ha
IUIOCKOCTH. BekTOpBI
Ha IUIOCKOCTHU

Tpamnenus; OKpy>KHOCTb,
KacaTeJbHasl; paBEeHCTBO U Iogo0ue
(uryp, TpeyroiabHUKOB;
napajuleIbHOCTh U
MEPIEeHIUKYIISIPHOCTD MPSIMBIX, YTOJ
MEX1y NMPSIMBIMU, CHMMETpPHUS
OTHOCHUTEJIBHO TOYKH U MPSIMOi;
JUIMHA, PACCTOSHUE, BEIMYUHA yIIIa,
wIomaap, nepumerp. Mcnons3zoBath
(hopMyIIBL: IEpHIMETpa U IUIOLIATH
MHOTOYT'OJIbHUKOB, JIJTHHBI
OKPY>KHOCTH U TUIOLIAIN Kpyra,
00bEMa MPSIMOYTOJILHOTO
napajuienenurena. OnepupoBaTh
TOHATHSIMU: TPSAMOYTOJIbHAS
cucTeMa KOOPIUHAT, BEKTOD;
HCII0JIb30BaTh 3TH HOHITHS IS
MPEICTaBICHHA JaHHBIX U PEIICHUS
3a/1a4, B TOM YHCJIE U3 IPYTUX
y4eOHBIX IpeaAMETOB. Pernath 3amaun
Ha IIOBTOPEHHUE OCHOBHBIX MOHSTHIH,
WLUTIOCTPAIUIO CBS3EH MEXKITY
PAa3TMYHBIMHU YacTAMH Kypca.
BriOupaTs MeTOA AT peIeHUs
3agaun. Pemrars 3amaun u3
TMOBCEIHEBHOM KU3HU

OBILIEE KOJIMYECTBO YACOB I10
MMPOIr'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

- AnreOpa. 8 kitace: yueOHUK aiist obeoopaszosar. yupexaennit/ [FO.H. Maxkapsrues, H.I'.
Munrok, K.M. Hemkos, C.b. CyBopogsa]; noz. pen. C.A. TenskoBckoro — M.:
IIpocemenue, 2011.

-. Anre0pa.9 knacc: yaeOHHK [t 0011e00pa3oBaTeNbHbIX YIPEKICHHH. ABTOPBI:
1O0.H.Maxkapsiues , H.I'.Munatok, K.M.Hemxkos, C.b.CyBoposa. [lox penakuueit
C.A.TenskoBckoro Mocksa. [Ipocsemnienune.2018.

- l'eomerpust: 7-9 xmacchl: y4eOHUK AJIS1 yHalIHXCsl 001e00pa3oBaTeIbHBIX YUPEKIACHUH /
JI.C.Atanacsn, B.®.byry3os, C.b.KanomuieB. — M.: IIpocsemienue, 2018.
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