MyHununajabHoe 010/:KeTHOe 001meo0pa3oBaTeibHOe yupesxkaenue ""Cpeansis 001eo0-
pa3oBaTtesibHasi IKOJAa Ne31 ¢ yriy0JieHHbIM U3Yy4YeHUEM OTAeJbHbIX IpeaMeToB"

[Ipunsro YTBepxaaro

Ha nemarornyeckom coBete Hupexrop MBOVY «Cpennsisi o0ieobpaszopa-

Tporokon Nel ot 29.08.2023 tenbHas mKosa Ne31 ¢ yrimyOieHHbIM U3yUYeHH-
€M OTJIEJIbHBIX MPEAMETOB)

M.P. Apmues
[Tpukas ot «29» aBrycra 2023 r. Ne 286

A pmneB MoanwvcaHo LppoBon
nognucbio: ipmues
Ma pPC Mapc Pacunosuy

Hara: 2024.03.11
PacnoBun4 19:11:16 +0300°

PABOYASA ITPOTPAMMA

yueOHOro kypca «MareMaTu4eCcKuil MPaAKTUKYM»

Ju1st oOyyaromuxcs 5-9 kinaccon

r. Ha0epesxknbie YesrHbI



MNOACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma «MateMaTuyecKuil MPAaKTUKyM» COCTaBIIeHA C y4€TOM 00pa30BaTEIbHOTO CTaH-
Japra.

JlanHas mporpaMma npu3BaHa NOMOYb YYalUMCS PACIIMPUTh M yIIIyOUTh 3HAHUS y4alluxcs MO Mare-
MaTuKe, cOpMHUPOBATHL PA3HOCTOPOHHE PA3BUTYIO JMYHOCTH. J[JIsl )KM3HM B COBPEMEHHOM OOIIECTBE
Ba>XHBIM ABJISICTCA (bOpMI/IpOBaHI/Ie MaTEMaTHUECKOI'0 CTUWJIS MEIUICHUS. B XOJC pCUICHUA 3a1a4 pasBU-
BalOTCA TBOpYECKas U MPHUKJIaJHAs CTOPOHBI MbIIIIeHUsI. MaTemaTnueckoe oOpa3oBaHUe CIIOCOOCTBYET
ACTETUYECKOMY BOCIIUTAHUIO YeJIOBEKa, MOHMMAHMUIO KPacOThl MAaTEMaTUYECKUX PACCY>KICHHM, pa3BU-
BaeT BOOOpaKCHHUE.

esan uzyuenus:

- HOBTOpeHI/IC U CUCTEMaTu3anus 3HaHI/II7L
- OBJIAJICHUE CHCTEMOW MAaTeMAaTUIECKUX 3HAHUH M YMEHHIA, HECOOXOAUMBIX JJIsi IPUMEHEHHS B TIPAKTH-
YEeCKOH JIEATCILHOCTH;

- q)OpMI/IPOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 06 HNACAX U MCTOAAaX MAaTEMATUKN KaKyHHBepcaanoro SI3bIKa HaYKI/I H
TEXHUKH, CPEJCTBA MOJACIUPOBAHUS SIBJIICHUIA U MPOIIECCOB.
3agaun:

- (OpMHUPOBATH Y yUalINXCs HABBIK pEIIeHUs 0a30BbIX 3a/1a4;

- [IOBHAKOMUTD YHallIUXCA C TUIIAaMH 3az[aH1/1171 MTOBBIIIICHHOM CJIOXKHOCTH U CIIOCOOAMH MX pelICHUA;

- pacmpuTh chepy MaTeMaTUUECKUX 3HAHUHN yUaIIuXCs,

- CO34aThb MOJOXKUTCIbHYIO MOTHBAILIUIO 06y‘-IeHI/I$[ MaTCMaTuKeE.

OO61iee yKcao 4yacoB, OTBEIECHHBIX AJIs M3y4YeHHUs MaTeMaTHuecKoro mpakTUKyMa, coctaBiseT 136 ya-
coB: B 5 kiacc — 34 ygaca (1 gac B Heneno), B 6 kinacce — 34 yaca (1 gac B Heeno), B 7 kiacce — 34 gaca
(1 gac B Hemeno), B 8 kinacce — 34 gaca (1 yac B Hegemo), B 9 kinacce — 34 yaca/ 17 gacos (1 4ac B He-
nento/0,5 yaca B HEJCIIO)

COJAEPKAHUE ITPOI'PAMMBbI
S KJIACC
1. Apudmernueckue neiCTBUS C HATYPaJIbHBIMHU YHCIaMU. Y paBHEHUS.

VYcTHBIN cuet: paboTa ¢ Tabnuuamu-TpeHaxepamu "CioxeHue, BBIYUTaHUE HAaTypabHbIX yucen". YcrT-
HBIH cyeT: paboTa ¢ TabnuuamMu-TpeHaxepaMmu "YMHOXKEHUE, JIeIeHUEe HATypaJbHBIX yucen". 3aKOHBI
apupmeTHuecKuX AercTBUi. YncnoBble 1 OyKBEeHHbIE BhIpakeHUs. Y paBHeHue. KopeHb ypaBHEHHS.

2. DopmyJibl

®opmyibl 1 OyKBEHHBIE BbIpaxeHHs. MaTeMaTHUeCKH A3bIK U MaTeMaTH4eCcKasi MOJEb.
3. Penrenue 3amau

Pemenue 3ama4 Ha nBMKeHHE BCTpeuHoe. Pemenne 3a1a4 Ha IBIDKCHHE B OJTHOM HampaBiieHHH. Pere-
HUE 3a7]a4 Ha JBMKEHUE B BIOTOHKY. Pemenne 3ama4 Ha IBIKEHUE 1O peke. Perenue 3amay Ha cMecH,
JIOJIM.

4. Jlornueckue 3amaun

Jlormueckue 3amauum Ha MareMartuke. Jlormyeckue 3ajgayu Ha nepenuBaHue. Jlornueckue 3anadd Ha
B3BeIIMBaHKE. JIornueckue 3aaul: Marudeckue KBaaparsl. JIornueckue 3a1auu U WUTKO3UU
5. Komb6unaTopnsle 3a1aun

CoOpbiTus 1 ux BepositHocTH. [lepectanoBkru. KoMOmHaTOpHBIE 321241
6. I'eomerpuueckue purypsl Ha Oymare

I'eomerpuueckue urypsl Ha Oymare: yroia. 'eomerpuueckue gurypsl Ha Oymare: TpeyrojibHUK. I'eo-



MeTpuueckue GUrypsl Ha Oymare: IpsSMOYTOJIbHBINA Napaenenunes. ['eomerpudeckue GUrypsl: Cum-
METpPHS U MO3aUKA.

6 KJIACC

1. Hecatuunbie apoou. CiokeHHe W BBIYUTAHHE JECATHUHBIX ApoOed. YMHOXKEHUE U JeNeHUE
JECSITUYHBIX APOOEii.

2. Henumocts uncen. [lpusnaku genumoctu Ha 10, Ha 9, Ha 5, Ha 3 u Ha 2. Pa3noxenue Ha npo-
CThIE MHOKHTCIIH.

3. CrnoxxeHue W BBIYMTAHHE JIpoOei ¢ pa3HbIMH 3HaMeHaTensMu. OCHOBHOE CBOMCTBO JIpOOH.
CpaBHEeHHE, CIIO)KEHHWE U BBIYMTAHHE NPOOEi ¢ pa3HbIMH 3HamMeHaTelssMu. CIoKeHHE U BBIYUTAHUE
CMEIIAHHBIX YHCE]L.

4. YMHOXEHHE U JIeJIeHne OOBIKHOBEHHBIX ApoOeil. YMHOXeHue u nenenue npodeit. poOGHbie
BBIPAKEHUS.

3. OtHowenus u nponopuun. OtHomeHus. [Iponopuun.

6. CrnoxxeHue, BbIYUTAHUE, YMHOKEHUE U JEJICHUE IOJOKUTENbHBIX M OTPULIATEIbHBIX UYHCEIN.

CnoxeHne oTpuLATeNbHBIX 4yncels. CIOKeHHE YHCeN C pa3HbIMH 3HAKaMu. Beluutanue. YMHOXKEHHE.
Jlenenue.

7. Pemenue ypaBaenuii. Packpritue ckobok. [lomoonbie cnaraemsie. Pemenne ypaBHeHUH.

8. Koopaunatsl Ha minockocTu. Ilepnenaukynsipusie npsimble. [lapannensubie npsimbie. Koopau-
HaTHasl TIOCKOCTb.

7 KJIACC

1. MareMaTUuuecKuii S3bIK

Kak HaxoauTh 3HaUu€HUE YMCIOBBIX BbIpakeHHH. Kak HaxoquTh 3HaueHHeanreOpanyecKuX BBIpaXKe-
Huil. Uto Takoe maremarndeckas Mojeib. Kak cocraBuTh MareMaTudeckyro mozaens. Kak pewats iu-
HEMHOE YpaBHEHHE C OJHOM nepeMeHHON. Kak pemars 3a/1a4u ¢ IOMOIIBIO JIMHEHHBIX YPaBHEHUN

2. I'paduku ¥ KOOPIMHATHI

Kak ormeuars TOYKM Ha KOOpPAMHATHOW Ipsimoil. Kak 3ammcelBaTh TOYKM KOOPAMHATHOM IIOCKOCTH.
Kak ctponts rpaduku. Kak npumeHstorcst rpaguku B OKpy>KaroeM Mupe.

3. CreneHb ¢ HaTypalbHBIM IOKa3aTeeM

KaK HAaXOIUThb HpOI/I?;BeI[eHI/Ie CTeHeHef/'I C OAMHAKOBBIMU OCHOBAHUSIMMH. KaKHaXOI[I/ITB YJaCTHOC CTCIIC-
HEl ¢ OMMHAKOBEIMH OCHOBaHMAMH. Kak HaXOIWUTh CTENEHb B cTeNeHH yucia. Kak BO3BOIUTE B CTENEHD
MIPOM3BEICHUE U APOOh

4., OHOWICHBI

Kak naiiTu crenenp ogHowieHa. Kak MpUMEHSTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU MOKA3aTEIISIMHU.
Kak mpuBoauTh onHOUYJIEH K cTaHAapTHOMY BuAy. Kak ckiagpiBaTh W BBIYUTATh OAHOWIEHHL. Kak
YMHO>KaTh OJJHOUYJICHBI U BO3BOJUTH UX B CTeNeHb. Kak NeTUTh OAHOWICH Ha OJHOYICH

3. MHOrouIeHbI

Kak nmpuBoauTh MHOTOUJIEH K CTaHAApPTHOMY BUAY. Kak ckiagpiBaTh M BBIYMTATh MHOTOWIeHbl. Kak
YMHO’KaTh MHOTOUWIEH Ha oAHOWIEH. Kak yMHO)XaTh MHOrowjeH Ha MHorowieH. Kak mcnoiab3oBaTh
dopmyny pasHocTH KBajpaToB. Kak ncnonbs3oBath GopMyIibl KBaJpaTa CyMMbI M KBaJpaTa pPa3HOCTH.
Kak ucnons3zoBaTh (popMyJibl pa3HOCTH KyOOB U CyMMbl KyOOB. Kak neIuTh MHOrOYIEHHA OJHOWIEH.
Kak pa3noXuTh MHOTOWIEH HAa MHOXKHTEIH C IOMOMIBIO BBEIHECEHHS OOMIETO MHOXKHTENS 332 CKOOKH.
Kak pa3nokuTh MHOTOWIEH Ha MHOXXHUTEIH CIIOCOOOM TpynmupoBKU. Kak pas3nokuTh MHOTOUYIEH Ha
MHOKUTEH C TIOMOIIbIO (POPMYJT COKpAIIEHHOTO YMHOXKEHHUA. Kak pa3inoXuThb MHOTOWIEH Ha MHOXH-
TEJH, UCTIONB3YS pazNu4Hble crocoObl. Kak cokpaTuth anredpamdeckyro npoOs. KakgokazaTh Toxe-



CTBO
8 KVIACC

Anrebpanueckue 1poou

Kak mpuMeHsATh OCHOBHOE CBOMCTBO anredOpamdeckoil npoou. Kak ckianpiBaTh M BBIYMTATH ajareOpau-
yeckue apobu. Kak ymHOXath u nenuth anreOpandeckue apodu. Kak BO3BOAUTH aireOpanyuecKyro
IpoOb B creneHb. Kak mpeoOpa3oBbIBaTH palMoHadbHbIE BhIpakeHus. Kak pemars pamroHagbHbBIE
ypaBHeHus. Kak perarbh TEKCTOBBIE 3a/1a4d Ha COCTABJIEHUE PALIMOHAIBHBIX BBIPAKEHUI

KBanpaTHbie KopHH

Kak u3BnekaTb KOpeHb M3 HEOTpHULATENbHOro uucia. Kak NpUMEHATh CBOMCTBAa apU(METHUECKOro
KBaJpaTHOro KopHsa. Kak u3Bneub KBajpaTHbIN KOpeHb M3 mpousBelneHHs. Kak u3Biedb KBaJpaTHBIN
KOpeHb U3 cTeneHu. Kak m3Bieub KBajpaTHBIA KOpeHb U3 ApoOu. Kak npeobpa3oBbIBaTh BhIpaXKEHUS,
COJIEprKallME ONEPALINIO U3BJICUEHUS KBAJPATHOTO KOPHSI.

KBanpatusle ypaBHeHus. Kak pemars kBagpaTHoe ypaBHeHHe. Kak pemiaTe HENOJIHOE KBaJIpaTHOE
ypaBHeHue. Kak pemats KBaJpaTHbIE ypaBHEHHsI ¢ TOMOLIbIO (popmysl kopHell. Kak pemnars kBagpat-
HbI€ ypaBHEHHUs C MOMOIIbI0 TeopeMbl Buera. Kak pemate ypaBHEHUs, CBOASIIMECS K KBaJpPaTHBIM.
Kak pemats OukBagpaTHble ypaBHeHus. Kak pemars KBaJpaTHble ypaBHEHMs ¢ nmapameTpoMm. Kak pe-
IIaTh TEKCTOBBIE 33JaYl C MOMOIBIO KBaJApaTHBIX ypaBHeHHH. Kak pemars cucreMsl ypaBHEHHH, CO-
JiepKaluX ypaBHEHUsI BTOPOM CTENEHH

Cucremsl ypaBHEHUI.

Kak moctpouts rpaduk ITUHEHHOTO ypaBHEHHUS C JByMsl MepeMeHHbIMU. Kak MOCTpOUTh ypaBHEHHE
npsimoit Buga: y=kx+l. Kak pemars cuctemy IByXTUHEHHBIX YpaBHEHHH ¢ JBYyMs MEpEMEHHBIMU Ipa-
¢ugeckum crocoboM. Kak pemath cucreMmy ABYX JMHEWHBIX YpPaBHEHH METOAOM IMOJACTaHOBKU. Kak
pelaThCUCTEMY JIBYX JIMHEWHBIX YPaBHEHUH METOJIOM anredpandeckoro cioxenus. Kak pemars 3a1a-
Y1 Ha KOOPAUHATHOM IIOCKOCTH.

OyHKIU

Kax npountats rpaduk. Kak onpegenuts, uto Takoe Gpynkiusa. Kak mocrpouts rpaduk ¢pynknmun. Kak
o rpaduKy onpeaenuTh cBoiictBa ¢yHkmuu. Kak crpouts rpaduk nuHeHOU QyHkiuu. Kak moctpo-
uTh Tpaduk 0OpaTHON MPOMOPIIMOHATEHON 3aBUCIMOCTH

9 kjaacce

Coaep:kanue yueOHOro Kypea:
1. Umncrna, 4UCIIOBBIE BBIpAXXEHUS, TPOLEHTHL. HaTypanbHble uncna. Apudmerndeckne IeicTBUS C

HaTypaJbHBIMU unciiaMu. CBONCTBA apu(PpMETHICCKUX NeUCTBHM. JlemuMocTh HaTypaidbHBIX uncen. [le-
JUTENU U KpaTHble yucha. [Ipu3Haku nenumoctu Ha 2, 3, 5, 9, 10. Jlenenue ¢ octatkom. IIpocTeie uunc-
na. Pa3noxkeHue HaTypajbHOro uucia Ha npoctele MHOkUTenu. Haxoxnenne HOK, HOJI. OObikHO-
BEHHBIE IpoOU, AeHCTBHsI C OOBIKHOBEHHBIMU Apo0siMu. JlecaTudHbIe qpOoOH, NEHCTBUS C NECATUIHBIMU
npodsmu. IIpuMeHeHne CBONCTB AJsl yNpOLICHUs BBIpaXEHUHA. TOXIECTBEHHO PaBHBIC BBIPA)KEHUS.
[Ipouentsl. HaxoxaeHue npoLeHTOB OT YUCia U YKCa 10 MPOLICHTY.

2. BykBeHHble BbIpaxeHus. BeipaxkeHus ¢ nmepeMeHHbIMU. TOXIeCTBEHHbBIE MpeoOpa3oBaHUs BbI-
paXeHUM C MEPEeMEHHBIMU. 3HAUCHHUE BHIPAXKCHUI MPU U3BECTHBIX YHCIIOBBIX JJAHHBIX MTEPEMEHHBIX.

3. [TpeoOpazoBanne BeipakeHUH. DOPMYIIBI COKPAIIEHHOTO YMHOKCHUS. PanuoHambHbBIC TPOOH.
OnHounieHbl 1 MHOTOWICHBI. CTaHAApTHBIN BUA OJHOWICHa, MHOTOWIeHa. Koaddumuent ogHouneHa.
CreneHp OIHOWIEHA, MHOTOWIEHA. J[eWCTBHS ¢ OJHOYJIEHAMHU M MHOTrOWwieHamu. Pa3noxeHue MHOro-
YJieHa Ha MHOXHUTeTH. DopMysbl COKpalieHHOro yMHOXeHHs. CrocoObl pa3noKeHUsi MHOTOYIEHa Ha
MHOKUTENH. PanmonansHbeie Jpodu u ux cBoiicTBa. [lomycTMble 3HaYCHHS TIEPEMEHHBIX. TOXKIECTBO,



TOKJECTBEHHBIE NMPEOOpa30BaHMs PALMOHANBHBIX Apo0eil. CTeneHpb C LeNbIM MMoKa3aTeleM U UX CBOM-
ctBa. KopeHns n-oii creneHu, cTeNeHb ¢ paliiOHaIbHBIM [I0KA3aTENIEM U UX CBOMCTBA.

4. VYpaBHeHMsI U HepaBeHCTBA. JIuHelHble ypaBHEHHs ¢ OJHOM nepemeHHoi. KopeHb ypaBHEHUs.
PaBHOCWIIbHBIE ypaBHEHMs. CHCTEMBI JIMHEHHBIX YpaBHEHUIl. MeTo/bl pelieHusl CUCTEM YpaBHEHUIL:
MOJICTAHOBKH, METOJ ClIOKeHMsl, rpadudeckuii meron. KBagparHsle ypaBHeHus. HermonHoe kBazspaTHoe
ypaBHeHue. Teopema Buera o kopHsix ypaBHeHus. HepaBeHncTBa ¢ ogHoil nepemenHoi. CucteMa Hepa-
BEHCTB. MeTo/1bl pelieH!s] HEpaBEHCTB M CUCTEM HEPAaBEHCTB: METO/l MHTEPBAJIOB, TpapUUECKUil METO.
5. [Tporpeccun: apupmeTnyeckass U1 reoMeTpUYecKas YUCIOBBIE MOCIEIOBATEILHOCTU. Pa3HOCTB
apumeTnyeckoit mporpeccun. @opmyiia n-oro ujaeHa apudmerndeckoil nporpeccun. opmyia CyMMbl
N4JICHOB apu(MeTHUECKOi mporpeccuu. I'eomerpudeckas mporpeccus. 3HaMeHaTelb reOMETPUIECKOM
nporpeccuu. @opMyiia n-oro wieHa reoMeTpuyeckoil nmporpeccun. @opmyna cymMMbl n 4JIEHOBIE€OMET-
prueckoii mporpeccun. CymMmma O€CKOHEYHOH TreOMETPUIECKOM MPOTPECCHH.

6. Oynkuuu u rpaduku. [lorstue pynkunn. Oynkuus u apryment. O0nacts onpeneneHus GpyHk-
nuu. O6mactp 3HaueHui ¢ynknuu. ['paduk Pynkmuu. Hynmu yskmuu. OyHKIus, Bo3pacTaromasHa
OTpE3KE.

Oynkuus, yobiBaromias Ha oTpe3ke. JIuneitHas QyHkius u ee cBoiicTa. ['paduk nuHeitHON GyHKIUU.
VYraoBoit koapuuuent pynknuu. O6paTHO nponopuruoHaidbHas GyHKIUS U ee cBoiicTBa. KBamparuu-
Has QyHKUUA U ee cBoicTBa. ['paduk kBagparuunoit pynkuun. CreneHnas GyHkuus. YetHas, HeueTHas
¢ynkuus. CBOMCTBAa YETHOM U HEUETHOM CTeneHHBIX GyHKIMU. ['paduku creneHHbIX QyHKUIM. UTeHne
rpaduKoB pyHKITHIA.

7. TexcToBble 3aaun. TeKCTOBBIE 3a]auM Ha JABM)KEHHME U CIOCOOBI pemieHus. TekcToBble 3aaaun
Ha BBIYMCIEHHE 00beMa paboThl U COCOOBI UX perieHuil. TeKCToBbIE 3a/laud Ha IMPOLEHTHOE COAEp-
’KaHUE BEILECTB B CIUIaBaX, CMECSX M PAaCTBOPAX, CIIOCOOBI PELICHHUS .

8. DJeMeHThl CTaTUCTUKU M TeopuH BeposiTHocTe. CpenHee apudmeTnyeckoe, pasmax, Moja.
MenunaHa, Kak cTaTuCTHUYecKasl Xxapakrepuctuka. COop U TpyNImUpoOBKa CTATUCTUYECKUX JaHHBIX. Me-
TOJIBI PELICHUS KOMOMHATOPHBIX 3aJad: Mepedop BO3MOXKHBIX BapUaHTOB, JIEPEBO BAapHAHTOB,

paBuio yMHOXeHus. [lepecraHoBKH, pasmenienus, couetanus. HadanbHble CBeIeHNS U3 TEOPUHU BEPO-
aTHOCTEeH. BeposTHOCTH cityuaiiHOro coobITus. Cl0KEeHHe U YMHOKEHHE BEPOSITHOCTEM.

9. TpeyronsHuku. BeicoTa, MennaHna, cpefHsist JMHUS TpeyrojabHUKa. PaBHOOEApEHHBIN U paBHO-
CTOPOHHUU

TpeyroyibHUKM. [Ipu3Haku paBeHCTBa U MOA0OMS TPeyrolbHUKOB. Pemienne TpeyronbHukoB. CymMmma yr-
J0B TpeyronbHuka. CBoICTBa MPSIMOYTOJBHBIX TpeyronbHUKOB. Teopema IIudaropa. Teopema cunycoB
U KOCUHYCOB. HepaBeHCTBO TpeyroiabHUKOB. [1n01mans TpeyroibHuKa.

10. MHoroyronsHukd. Buasl MHOroyronsHukoB. Ilapamnenorpamm, ero cBoWcTBa M IIPU3HAKHU.
[Tnomanp napannenorpamma. PomO, npsimoyronbHuK, kBagpat. Tpanenus. CpenHsst TUHUS Tpanelnuu.
ITnomane Tpanennu. IIpaBuibHEIE MHOTOYTOJIBHUKH.

11. OxkpyxHOoCcTh. KacarenbHas K OKPY>KHOCTH M €€ CBOMCTBA. [[eHTpanbHbIi U BIUCAHHBIA YIJIbI.
OKpy’>KHOCTb, ONMCAHHAs OKOJIO TpEyrojbHUKa. OKpY’KHOCTb, BIIMCaHHAas B TpEyroJbHUK. JlnmHa
okpyxHoctu. [Inomane kpyra.

12. Perenue TpeHUPOBOYHBIX BAPHAHTOB U 33/1aHUH U3 OTKPHITOro Oanka 3amanuii [ MA-9.

IIporpamma o0ecieynBaeT  JOCTHXKEHHE  CJICAYWOIIMX  Pe3yJbTaTOB  OCBOCHHUS
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHMs:

JAUYHOCIMHbIE:

1) c(OPMHPOBAHHOCTh OTBETCTBEHHOI'0 OTHOIIEHUS K YYEHMIO, TOTOBHOCTb U CIIOCOOHOCTH 00Y-
YAIOIUXCA K CaMOpa3BUTHIO U CaMOOOpPA30BaHMIO HA OCHOBE MOTHMBALMU K OOYyUEHHUIO U MO3HAHUIO,
BbIOOpY JanbHeliero oOpa3oBanusi Ha 6a3e OPUEHTUPOBKU B MUpe MpodeccHii U MpodhecCHOHATBHBIX



NPENOYTEHUH, 0CO3HAHHOMY MOCTPOSHHUIO MHAMBHIYaJIbHONH 00pa30BaTeIbHON TPACKTOPUU C YUETOM
YCTOWYMBBIX TIO3HABATEIbHBIX HHTEPECOB;

2) c(OPMHPOBAHHOCTD IIEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHUKHY;

3) Cc(OPMHPOBAHHOCTh KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOLIEHUH M COTPYAHHUYECTBE CO
CBEPCTHHKAMHM, CTApIIUMHU U MIIQALIUMH, B 00pa3oBaTeIbHOM, OOLIECTBEHHO MOJIE3HOH, yueOHO- HuC-
CJIEI0BATENIbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIBHOCTH;

4) YMEHHE SICHO, TOYHO, TPAaMOTHO HM3J1araTb CBOM MBICIU B YCTHOM M NMMCbMEHHON PEYH, ITOHU-
MaTh CMBICJI ITIOCTABJIEHHOM 3aja4u, BEICTPAUBATh apryMEHTALMIO, IIPUBOAUTH IIPUMEPBI HKOHTPIIPUME-
pbL;

5) NIPEJCTaBICHUE O MATEMaTHIECKOM HayKe Kak cepe yenoBeuecKon AeITeNbHOCTH, 00 dTanax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJIs1 pa3BUTHSI LMBUIIU3ALINN;

6) KPUTUYHOCTh MBIIUIEHHS], YMEHUE PACIIO3HABAThH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHMSI, OT-
JMYaTh TUIOTE3Y OT (aKTa;

7) KpPEaTUBHOCTb MBIIICHUS, HHUIIMATHBA, HAXOAYMBOCTh, aKTUBHOCTh IIPH PELICHUU airedpau-
YECKHUX 3a]1a4;

8) YMEHHE KOHTPOJIUPOBATh MPOLIECC U PE3YIIbTAT yUeOHOW MaTeMaTHUECKON AEATEIbHOCTH;

9) CHOCOOHOCTh K 3MOIIMOHATFHOMY BOCHPHUSTHIO MaTeMaTHUYeCKHX OOBEKTOB, 3a/ad, PEUICHUH,
paccCyKIeHHMN.

Memanpeomemuuple:

1) YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATH AJIbTEPHATUBHBIE MYTHU JTOCTHXKEHUS LiEJeH, 0CO3HAHHO
BbIOMpaTh Hanbosee 3PPEKTUBHBIE CITOCOOBI PELIEHUS YUEOHBIX U IO3HABATENIbHBIX 33/1a4;

2) YMEHHE OCYLIECTBIISITh KOHTPOJIb IO PE3yJIbTaTy U MO CIOcoOy NeMCTBUSA Ha ypOBHE IPOU3-
BOJILHOT'O BHUMaHUs U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI;

3) YMEHHE a/IeKBATHO OLICHMBATh NPAaBUIBHOCTh MJIM OIIMOOYHOCTH BBIIOJHEHHUs yueOHOM 3ana-
4H, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE BOZMOKHOCTH €€ PELICHHUS;

4) OCO3HAHHOE BJaJICeHHE JIOTHYECKUMHU JIeHCTBUAMHU ONpEeNeHUs] NOHATHH, 00001eHus, ycTa-
HOBJICHHS aHAJIOTUH, KjIaccu(UKallMi Ha OCHOBE CAMOCTOSITEILHOTO BBIOOpA OCHOBAaHUN M KPUTEPHEB,
YCTaHOBJIEHUS POJIOBUIOBBIX CBSI3EH;

5) YMEHHE YCTaHaBJIMBAaThb INPUYUHHO-CIIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKICHUE,
yMO3aKI04eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTHUH) U BBIBOJIBI;

6) YMEHHUE CO3JaBaTh, IPUMEHATh U IPeoOPa30BbIBaTh 3HAKOBO-CUMBOJINUYECKUE CPEICTBA, MOJEIH
U CXEMBI ISl pellieHHs y4eOHbIX U M03HABaTENbHBIX 33a4;

7) YMEHHE OPTaHU30BBIBATh yUe€OHOE COTPYIHHUUECTBO M COBMECTHYIO JIEATEILHOCTh C YUUTENIEM U
CBEPCTHUKAMH: ONPEACATh LEIH, pacipenaesieHine GyHKIUi 1 poiel yYaCTHUKOB, B3aUMOCHCTBUE U
obmrue crocoObl paboThI, YMEHHE pa0dOTaTh B TPYMIE: HAXOAWTH OOIIEe pelIeHHEe W pa3pemiaTh KOH-
(GJIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMI M y4€Ta MHTEPECOB; CIylIaTh MapTHEPA; GOpMyIHpOBaTh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) c(hopMUPOBAHHOCTh YUEOHON M OOIIEMOIH30BATEIHCKON KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb-
30BaHM HHHOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJorul (MK T-koMmmnereHTHOCTH);
9) NepBOHAYaNIbHbBIE TIPECTABICHUS 00 UAESIX U O METOJaX MAaTeMaTUKH Kak 00 YHHMBEpPCAIbHOM

A3bIKE HAyKU U TEXHUKH, O CPEJCTBE MOJCIUPOBAHUS SIBICHUH U MIPOLIECCOB;

10) yYMEHHE BUJIETh MaTeMaTHUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHON CHTyallud B APYTHX JHC-
LUIUIMHAX, B OKPY’KAIOLLIEH )KU3HU;

11) YMEHHE HaXOIWTh B Pa3IMYHBIX UCTOYHUKAX WH(POPMAIHIO, HEOOXOUMYIO JIJIsl PEIICHHs Ma-
TEMaTUYECKHUX MpoOJIeM, U MPEACTABIATh €€ B MOHATHON (pOopMe; MPUHUMATH PELICHUE B YCIOBUSIX HE-
MTOJTHOW Y M30BITOYHOM, TOYHOW U BEPOSITHOCTHOM MH(OpMAIINH;



12) yMEHHE NTOHUMAaTh M HUCIOJIb30BaTh MAaTEMAaTUYECKHE CPEJICTBA HATVIATHOCTH (PHCYHKH, Yep-
TEXH, CXEMBI U JIp.) U1 WUTIOCTPALMK, HHTEPIIPETALIMN, apTyMEHTALUN;

13) YMEHHUE BBIIBUTAaTh TMIOTE3bl NIPU PEHIEHUH Y4E€OHBIX 3aJa4 U MOHUMAaTh HEOOXOAUMOCTb MX
IIPOBEPKU;
14) YMEHHE NMPUMEHATh UHIYKTHBHbBIE U J€AyKTUBHBIE CIOCOOBI pacCy X IE€HHUM, BUJETh pa3iny-

HBIE CTPAaTEruy pelIeHUs 3a/1ay;

15) MOHMMAaHHUE CYLTHOCTH aNTOPUTMHUYECKUX MPEANUCAHUN U YMEHHUE NIeHCTBOBATh B COOTBET-
CTBUU C MPEATIOKEHHBIM aJTOPUTMOM;

16) YMEHHE CaMOCTOSITENIbHO CTaBUTH II€NIM, BBIOMpPATh M CO3JaBaTh aJTOPUTMBI JUISl PEIICHUs
y4eOHBIX MaTeMaTHUECKUX Mpooiem;

17) YMEHHUE TUIAaHUPOBATh M OCYIIECTBIIATH JEATEIBHOCT, HAIIPABICHHYIO Ha PEIICHHE 3a7ay HC-
CJIeI0BATENILCKOTIO XapaKTepa.

IlIpeomemnuwie (anzeopa):

1) yMeHHEe paboTaTh ¢ MaTEeMAaTHUYECKUM TEKCTOM (CTPYKTYPHUPOBAHHE, U3BJICYCHHE HEOOXOIUMOMN
uH(pOpMaIliK), TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOM MBICIM B YCTHOW U MHCHMEHHOHN peud, MPUMEHsS
MaTEMaTHYECKYI0 TEPMUHOJIOTUIO U CHUMBOJHKY, MCIOJIB30BaTh PA3NUYHbBIC S3BIKM MaTeMaTHKHU (CJIO-
BECHBIH, CUMBOJIHYECKUM, Irpaduueckuii), 000CHOBBIBAThH CYXACHHUS, MPOBOJUTH KIACCH(PHUKAIUIO, J10-
Ka3bIBaTh MAaTEMAaTUYECKUE YTBEPKIACHHUS;

2) BJIaJicHHE 0a30BBIM MOHATHUHBIM anmnapaToM: UMETh MPEICTABICHHE O YUCIIE, BIAJCHUE CUM-
BOJIHBIM SI3BIKOM QJITeOpbI, 3HAHUE 3JIEMEHTapHBIX (DYHKIIMOHAIBHBIX 3aBHCUMOCTEH, (popMupoBaHme
NPEJCTAaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE M O Pa3UYHBIX CIOCO0aX WX
n3y4eHust, 00 0COOEHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

3) yYMEHHE BBIMOJIHATH anredpandeckue npeoOpazoBaHUs pallMOHAIBHBIX BbIPAXXEHHUH, MPUMEHSITh
UX JUIS pelleHus Y4eOHbIX; MaTeMaTHUeCKHX 3aJay M 3a]a4, BO3HUKAIOIIUX B CMEXHBIX Y4eOHBIX
npeaMerax;

4) YMEHHE T0JIb30BaThCSI MAaTEMAaTHUYECKUMHU (POpMyJIaMi U CaMOCTOSITETIBHO COCTABIATH (hOpMY-
JIbl 3aBUCUMOCTEN MEXK1y BETMUMHAMH Ha OCHOBE 0000IICHNS YaCTHBIX CIIy4aeB M SKCIICPUMEHTA;

5) YMEHHE pelIaTh JIMHEHHbIE W KBAaJpaTHBIC YPaBHEHHS W HEPABEHCTBA, a TAK)KE MPUBOJAUMBIC K
HUM ypaBHEHHUS, HEPABEHCTBA, CHCTEMBI; IPUMEHATH Ipa)UueCcKue MPeICTaBICHUS ISl PEIICHHs U UC-
CJIeIOBaHUs ypaBHEHU, HEPABEHCTB, CUCTEM; IPUMEHATH MOTyYEHHbIE YMEHHUS JJIs pElIeHHs 3a7a4d U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, IPAKTUKU;

6) OBJIAJICHUE CUCTEMOW (YHKIIMOHATIBHBIX MOHITHHA, (PYHKIIMOHATHHBIM SI3bIKOM U CHMBOJIHMKOM,
yMEHHE CTPOUTh rpaduku PyHKIIMIA, OMUCHIBATh UX CBOICTBA, UCHOIH30BaTh (PYHKIIMOHAIBHO- Ipadu-
YeCKHe MPECTaBICHHUS AJIsl ONMCAHMS U aHaJIM3a MaTeMAaTUYECKHX 3a/1a4 U PeabHbBIX 3aBUCUMOCTEIH;

7) OBJIQJICHUE OCHOBHBIMH CIIOCOOAMHM TPE/ICTaBJICHUS M aHAJN3a CTATUCTHYECKUX JTAHHBIX; yMe-
HUE pelaTh 33a491 Ha HaXOKJCHHE YaCTOTHI U BEPOSATHOCTH CITyYailHBIX COOBITHIA,

8) yMEHHE NPUMEHATh M3y4YEHHBIE MOHATHUS, PE3yJIbTaThl U METOJbI MPU PEHICHUU 3a7ay W3 paz-
JUYHBIX pa3/ieJoB Kypca, B TOM UKCIE 3a]a4, He CBOJSALINXCSA K HEMTOCPEICTBEHHOMY MPUMEHEHUIO U3-
BECTHBIX aJITOPUTMOB.

Ilpeomemnwie (ceomempusn):

1. oBJIajicHue 0a30BBIM MOHSATHWHBIM aIlapaTOM I10 OCHOBHBIM pa3JieiaM COJEpKaHHs; Tpea-
CTaBJIeHHE 00 OCHOBHBIX M3y4YaeMbIX MOHATHUAX (YMCIIO, TeOMeTpuyecKas (Gurypa) Kak Ba)XHEHIINX Ma-
TEMaTHYECKUX MOJEIISX, TIO3BOJISIONINX OMUCHIBATh H U3yYaTh peasbHBIC MPOLIECCH U SBJICHHUS;

2. yMeHHe paboTaTh C TEOMETPHUECKUM TEKCTOM (aHAITM3UPOBATH, U3BIIEKATh

Heo0X0IuMYI0 HH(OPMAILIKIO), TOYHO U TPAMOTHO BBIpaXkaTh CBOM MBICIH B YCTHOM HIIMCBMEHHOM pe-
Yy C MPUMEHEHHEM MaTeMaTUYeCKOM TEePMUHOJIOTUUM M CHUMBOJIMKU, MCIIOJIB30BATh PA3IUYHBIC SI3BIKU
MaTEeMaTHKH, POBOIUTH KJIaCCHU(PUKAIIUH, TOTUYECKUE 0OOCHOBAHUS, 10KA3aTeLCTBA MATEMAaTHUECKUX



YTBEPXKICHU;

3. OBJIaJICHUE HABBIKAMU YCTHBIX, INCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUNCIICHUI;

4. OBJIaJICHUE TEOMETPUYECKUM S3bIKOM, YMEHHE HCMOJIb30BaTh €ro JJsl OMHMCAaHUS IPEIMETOB
OKpPYXaloIIero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN U N300pa3UTENbHBIX YMEHUHN, IPU-
o0peTeHNe HaBbIKOB F€OMETPUYECKHUX TOCTPOEHUI;

3. YCBOEHHE CUCTEMATHUYECKUX 3HAHUH O MIIOCKUX (pUrypax M MX CBOMCTBAX, a TakKe Ha HarJIsA[-
HOM YPOBHE — O IIPOCTEHIINX IPOCTPAHCTBEHHBIX T€IaX, YMEHUE IPUMEHATh CUCTEMATUYECKUE 3HAHUS
0 HUX JUIS peUICHHsI TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

6. YMEHHE U3MEPATh JUIMHBI OTPE3KOB, BEIMUUHBI YTIJIOB, HCHOIB30BATH (POPMYIIBI Ul HAXOXKAE-
HUSI IEPUMETPOB reOMETPpUYECKUX GUTyp (TpeyroibHUKA);

7. YMEHHE NIPUMEHATh U3yUYEHHBIE TIOHATHUS, PE3YJIbTAThl, METOABI JUIsl PELLICHUS 3a/1a4 [IpaKTHie-
CKOI'0 XapakTepa M 3aJa4 U3 CMEXHbIX JTUCUUIUIMH C UCIIOJIb30BAHUE MTPU HEOOXOIMMOCTH CIIPABOYHBIX
MaTEepUaJIoB, KAJIbKYJISATOPa, KOMIBIOTEPA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI

I[aHHafI ImporpamMmma O6€CH€‘H/IBa€T JOCTHIXKCHUC H€06XOI[I/IMLIX JIMYHOCTHBIX, METAIPCAMCTHBIX, IIPCI-
METHBIX PE3YJbTaTOB OCBOEHUS MpeameTa, 3ayoxkeHHbix B I'OC O0O0.
JIMUHOCTHBIE PE3YJIbTATbBI OCBOEHUS NTPOI'PAMMBI:

y oOy4arommxcst OyayT copMUPOBAHBL:

1) OTBETCTBEHHOE OTHOLICHHE K YUEHUIO;

2) TOTOBHOCTh M CIIOCOOHOCTh OOYYaronIuXcsi K CaMOPa3BUTHIO M CaMOOOpPA30BaHUIO Ha OCHOBE
MOTHBAIIMH K 00YYEHHIO U MO3HAHUIO;

3) yMEHHE SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIH B YCTHON U MUCHMEHHOMW pe4H, MOHU-
MaTh CMBICIT ITIOCTABIIEHHOW 3374, BLICTPAUBATh apTyMEHTAIINIO, TPUBOAUTHIIPUMEPHI U KOHTPIIPUME-
PBL;

4) HAYaJIbHBIC HABBIKY aJaNTAlMH B JTMHAMUYHO U3MEHSIOMIEMCS] MUPE;

5) IKOJIOTHYECKAsl KyJbTypa: IICHHOCTHOE OTHOIICHHE K MPUPOJTHOMY MHUPY, TOTOBHOCTh CIIEJO-
BaTh HOpPMaM IPUPOIOOXPAHHOTO, 30POBbECOEPETAIONIETO MMOBEICHUS;

6) (dbopMUpOBaHUE CITOCOOHOCTH K 3MOIMOHATHLHOMY BOCHPHATHIO MATEMAaTUYCCKUX OOBEKTOB,
3a7a4, pELICHUM, pacCy KICHHII.

METANPEIMETHBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBbI

PeryasiTuBHbIe yHHBepcaibHbIe yueOHbIe 1elicTBUS

VYuamuecs Haydarcs:

1) dbopMyITUpOBaTh U yAEPKUBATH YUEOHYIO 3a/1a4y;

2) BBIOMPATH JIEUCTBUS B COOTBETCTBUU C TIOCTABJICHHOM 3a/1aueii U yCIOBHIMU €€ peau3allni;
3) TUTAHUPOBATH TYTH JOCTHKECHHUS IeJIel, OCO3HAHHO BBHIOMpaTh Hanbosee 3 PEeKTUBHBIC CIIOCO-
OBl perieHus yIeOHBIX U TO3HABATEIBHBIX 33/1a4;

4) MpeABUACTh YPOBEHb YCBOCHHUSI 3HAHUH, €70 BPEMEHHBIX XapaKTEPUCTHK;

5) COCTaBJIATH IIJIaH U ITOCJIEA0BATEIIFHOCTE JCHCTBHIM;

6) OCYIIECTBIISATH KOHTPOJIb 110 00pa3ily U BHOCUTH HEOOXOIUMbIE KOPPEKTHUBBI;

7) aJICKBaTHO OIICHHBATh MPABUJIBHOCTh HIJIM OIIMOOYHOCTH BBHIMOJIHEHMs y4eOHOU 3amauu, eé

O6’beKTI/IBHy}O TPYAHOCTH U CcOOCTBEHHBIE BO3MOKHOCTH €6 peUICHU;



8) CIIMYaTh CIOCOO ACHCTBHSI U €ro pe3yibTaT ¢ 3aJaHHBIM 3TAJIOHOM C LEIbI0 OOHAPYKEHUS OT-
KJIOHEHHWH U OTJIWYUN OT 3TaJOHAa.
ITo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eCTBHS

VYyamuecs Hay4aTrcs:

1) CaMOCTOSITENILHO BBICTATH U (DOPMYJIUPOBATH TO3HABATENIBHYIO 11€JIb;

2) HCIIOJIb30BAaTh 00IIKE MPUEMBI pEeIlIeHuUs 3aa4;

3) NPUMEHSTD [TPaBUJIa U MOJIB30BATHCS HHCTPYKUUSAMU U OCBOEHHBIMU 3aKOHOMEPHOCTSIMH;

4) OCYUIECTBIISAATH CMBICJIOBOE UTEHHE;

5) CO37aBaTh, MPUMEHITh W TMPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMUECKUE CPEACTBA, MOJCIU H

CXEMBI JJIsl pEIICHUS 3a/1a4;
6) CaMOCTOSITENIbHO CTaBUTh 1€, BHIOMPATh M CO3/1aBaTh aJTOPUTMBI JJISl PELIECHUS YYEOHbIX
MaTeMaTHYeCKUX Mpooem;

7) MOHMMATh CYHIHOCTb AJITOPUTMHUYCCKUX Hpe[[HI/IcaHI/II\/JI H YMCTb HeﬁCTBOBaTB B COOTBETCTBUU C
MPEUIOKEHHBIM aJITOPUTMOM;

8) NOHUMATh U HCIOJIb30BaTh MAaTEMATUYECKUE CPEACTBA HATISAHOCTH (PUCYHKHU, YEPTEKH, CXe-
MBI U JIp.) JJIsl WIUTFOCTPAIIAHY, HHTEPIIPETAIIH, apTyMEHTAIINH;

9) HAaXOJUTh B PA3JIMYHBIX UCTOUHUKAX MH(OPMAIHMIO, HEOOXOAUMYIO IS PELICHUs] MaTeMaTHye-
CKUX IpoOJeM, U MPEICTABIATh €€ B MOHATHOW (hopMe: MIPUHUMATh PELICHHE B YCIOBHSX HEMOJIHOU U
M30BITOYHOMN, TOYHON U BEPOSTHOCTHOUM MH(OPMALIHH.

KoMMmyHnkaTHBHBIE YHMBepCAJIbHbIE y4eOHbIe 1eiiCTBHSA

VYuamuecs Haydarcs:
1) OpPraHHU30BBIBATH Y4YEOHOE COTPYIHHUYECTBO M COBMECTHYIO [EATEIBHOCTh C YUYUTEIEM H
CBEPCTHHUKAMHU: OMPENEIATh e, paCIpeaeNsaTh (PYHKIUU U POJIA YUYACTHUKOB;

2) B3aMMO/JICHICTBOBATh U HAXOIUTH OOIIME CIIOCOOBI paboOThl; padoTaTh B IpyIIe: HAXOJUTH 00-
Iiee peleHre U pa3peniarb KOH(QIMKTHI HA OCHOBE COTJIAaCOBaHMS MO3UIMHA M y4éTa MHTEPECOB; CIIy-
math napTaépa; GopMyIupoBaTh, ApryMEHTHPOBATH U OTCTaUBaTh CBOE MHEHHE;

3) IPOTHO3UPOBATh BOZHUKHOBEHUE KOH(MIMKTOB PU HATMYUHU PA3HBIX TOUEK 3pEHMUS;

4) paspeniath KOH(GIUKTH HA OCHOBE Y4E€Ta HHTEPECOB U MO3UIMUN BCEX YUACTHUKOB,;

5) KOOPAMHHUPOBATh U IPUHUMATh Pa3IMYHbIEC TO3ULUHU BO B3aUMOICHCTBUN;

6) apryMEHTHPOBATh CBOIO MO3ULUI0 U KOOPAUHUPOBATH €€ C MO3ULMIMHU NApTHEPOB B COTPYA-

HUYECTBE MPU BBIPAOOTKE OOIIETO PEIICHUs B COBMECTHOM AESITEIbHOCTH.

IMPEAMETHBIE PE3YJIBTATDI

5 KJIACC

1) (dopMupOBaHUE MPEICTAaBICHUM O MaTeMaTHKE KaK O METOJE MO3HAaHUS JNEHCTBUTEIbHOCTH,
MIO3BOJIAIOILEM ONMCBIBATH U U3y4aTh PEajIbHbIC IIPOLECCHI U SIBICHHUS;

2) pa3BUTHE YMEHHH paboTaTth ¢ y4eOHBIM MAaTeMaTHYECKUM TEKCTOM (aHaJM3UpPOBATh, M3BJIE-
KaTh HEOOXOJMMYIO MH(OPMAIUIO), TOYHO U I'PAaMOTHO BBIPa)kaThb CBOM MBICIHM C IPUMEHEHUEM MaTe-
MaTHYECKOW TEPMHUHOJOTUHM ¥ CUMBOJIMKH, IPOBOUTH KIIaCCU(UKALIUMY, JIOTHYECKHE 0OOCHOBAHMUS, J10-
Ka3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUN;

3) OBJIAJICHUE CUMBOJIBHBIM SI3bIKOM MaTEMaTHKH, IPUEMAMHM BBITIOJIHEHHS TOKIECTBECHHBIX IIpe-
00pa30BaHUil BEIpAXEHUH, PELICHUs YPAaBHEHU; YMEHUS MOAEINPOBATh PeabHbIE CUTYAI[MH HA SI3bIKE
MaTEMaTHKH;

4) pa3sBUTHE YMEHHMH BBIIOJIHATH apupMeTHIecKHe IeHCTBUS C HATypalbHBIMU YUCIIAMH, peIlaTh
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ypaBHEHU,

5) UCIIOJIb30BaTh (OPMYJIbI U OYKBEHHBIE BBIPA)XKEHUS; OBJIA/I€Th MATEMAaTUYECKUM SI3bIKOM;

6) COBEpILIEHCTBOBAaTh HABBIKM PEIICHUS MaTeMaTHMYECKUX 3ajjay: Ha JIBUKEHUE BCTPEYHOE, Ha
JBUKEHHE B OJHOM HaIpaBJICHUH, HAa IBUKEHHE B BIIOTOHKY, Ha ABM)KEHUE 10 PEKE, HA CMECH, JI0JIU;

7) COBEpILIEHCTBOBATh HABBIKM PELICHMs JOTMUYECKUX 3aJay: Ha IepesvBaHue, Ha B3BEIIMBAHUE,
Maru4eckue KBaJpaThl U WILTIO3UU.

8) COBEpILEHCTBOBATh HABBIKU PELICHUS KOMOMHATOPHBIX 3a/ad: COOBITHS U UX BEPOATHOCTH,
NepeCTaHOBKU, KOMOMHATOPHBIE 3a/1a4H

9) UCIIOJIb30BaHUE MeOMETpUYecKUX (Uryp Ha Oymare JUIsl pa3BUTHsI IPOCTPAHCTBEHHOTO MBbIIII-
JICHUSL.

6 KJIACC

1) (dopMHpOBaHUE MPEACTaBICHUH O MaTeMaTHKE KaK O METOJe MO3HaHMS JeHCTBUTEILHOCTH,

MO3BOJIAOMIEM OIMUCBIBATH U U3YyUATh PCAJIBHBIC ITPOLICCCHI U ABJICHUA,

2) pasBUTHE yMEHUH paboTaTh C y4eOHBIM MAaTeMaTHMYECKUM TEKCTOM (aHaJIM3UpOBaTh, U3BJIE-
KaThb HEOOXOIUMYI0 MH(OPMAIIUIO), TOYHO U I'PAMOTHO BBIpa)kaTh CBOM MBICIHM C IPUMEHEHUEM MaTe-
MaTHYECKOW TEPMUHOJIOTHH ¥ CUMBOJIMKH, IPOBOJIUTH KIaCCU(UKALIUMH, JIOTHYECKHEe 0O0CHOBAHMUS, J10-
Ka3aTeJIbCTBA MATEMaTHYECKUX yTBEP)KICHHIA;

3) OBJIAJICHUE CHUMBOJIBHBIM SI3bIKOM MaTE€MAaTHUKH, IPUEMAMHU BBIIIOJIHEHHS TOXKICCTBEHHBIX IIpe-
00pa30BaHUil BRIpAKCHUN, PELICHUS yPAaBHEHHIA; yMEHUS MOAEIUPOBATH PealbHbIe CUTYAIlMH Ha SI3bIKE

MaTE€MAaTHKH;

4) pa3BUTHE YMEHUH BBIIOTHATH apr(PMeTHIecKue AeUCTBHS ¢ AECATUIHBIMU APOOSIMU;

5) pa3BUTHE YMEHUH BBIOTHATH apu(pMeTnueckue AeUCTBHs ¢ OOBIKHOBEHHBIMH JPOOSIMU;

6) pa3sBUTHE YMEHUN IPUMEHSATD IIOHATUSA OTHOLIEHUS U IIPOIIOPLUY JJIs pELICHUS 3a/1a4;

7) pa3sBUTHE YMEHHUH BBINOJHATH apu(pMeTHUYecKue NEHCTBHS C palMoHadbHbIMU yuciaamu. Co-

BCPIICHCTBOBATL HABBIKU CJIOKCHUS, BBIYUTAHUA, YMHOXCHUA U JCJICHUA TMOJIOKUTCIBbHBIX U OTpULIA-
TCJIBHBIX YHUCCII,

8) pelIeHne IMHEMHBIX YPAaBHEHUHN; YPAaBHEHUM, CBOIAIIUXCS K JIMHEUHBIM;

9) COBCPHICHCTBOBATH YMCHHA CTPOUTH TOUKHU HaA KOOpI[PIHB.THOﬁ IIJIOCKOCTHU,; YMCHUEC OIIPCACIIATH

KOOPJMHATHI TOYEK.
7 KJIIACC

1) dbopMUpOBaHUE TPEICTABICHUIA O MaTeMAaTHKE KaK O METOJE MO3HAHUS JIEHCTBUTEIHLHOCTH,
MO3BOJISIIOILIEM OMUCHIBATh M M3y4YaTh PEajibHbIC MPOLECCHI U SBJICHUS,

2) pa3BuUTHE yMEHUH paboTaTh ¢ y4eOHBIM MAaTeMaTHYECKUM TEKCTOM (aHaJIM3UpOBATh, M3BJIE-
KaTh HEOOXOUMYI0 MH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPa)XKaTh CBOM MBICJIHM C IPUMEHEHUEM MaTe-
MaTHYECKOW TEPMHUHOJIOTHH ¥ CUMBOJIMKH, IPOBOUTH KIIaCCU()UKALINH, JIOTHIECKHE 00OCHOBAHMUS, J10-
Ka3aTeJIbCTBA MATEMAaTHYECKUX YTBEPKICHUN;

3) OBJIaICHUEC CUMBOJIBHBIM SI3bIKOM anrerH, IIprEMaMU BBITIOJTHCHUS TOXKACCTBCHHBIX npeo6pa-
30BaHUI BBIPAKECHUH, PEIICHUSI YPAaBHEHUI, CUCTEM YpPaBHEHUMN; YMEHHUSI MOAECIUPOBATh PeabHbIE CU-
TyalyH Ha s3bIKE alreOphl, HCCIEA0BATh MOCTPOSHHBIE MOJIENN C UCIIOIB30BAaHUEM allapara aireopsl,
HMHTEPIIPETUPOBATH MOTYUYCHHBIN pe3ysbTar;

4) pa3BUTHE YMEHUN MPUMEHSATh U3yUeHHbIE TIOHATHUS, PE3yIbTaThl, METObI JJI PELICHUs 3a/1a4
MPAKTHYECKOTO XapakTepa M 3a7ad M3 CMEXHBIX TUCIUIUIUH C MCIOIb30BAaHUEM MPHU HEOOXOAMMOCTH
CIIPAaBOYHBIX MAaTEPUATIOB, KOMIBIOTEPA, MOJIb30BATHCS OLEHKOW U MPUKHUAKON MPU MPAKTHUYECKUX pac-
qerax;
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5) BBITIOJTHCHHUEC HCECJIIO0KHBIX Hp606paSOBaHI/II71 JUIE BBIYMCIICHHMS 3HAYSCHUM YMCIIOBBIX BbIpaxKe-
HHﬁ, COACpKanX CTCIICHU C HATYPaJIbHBIM IIOKA34TCIIEM;

6) BBITIOJTHEHNE HECIOKHBIX NMPE0Opa30BaHUi LEINBIX, TPOOHO-PAlMOHANBHBIX BHIPAKEHUH U BBI-
paXXEHUH CO CTENECHSIMH; PAaCKpbIBaTh CKOOKH, MPHBOAUTH MMOA0OHBIE CllaraeMble, UCIIONIB30BaTh (Hop-
MYJIbl COKPALICHHOTO YMHOKEHHS; IPOBOJUTH 110 U3BECTHBHIM (hOpMyJiaM U IpaBUiIaM MpeoOpazoBaHUs
OyKBEHHBIX BBIPAKCHUH;

7) pelIeHne IMHENHBIX YPaBHEHUH; YPaBHEHUH, CBOIAIINXCS K IMHEWHBIM, CUCTEM YPAaBHECHMUI;
8) pa3sBUTHE YMEHHsI UCIOJIb30BaTh (PYHKIMOHANBHO-TpaduUecKre MpeICTaBIeHUs Ui peIleHus
pa3IMYHbIX MaTEMaTUUECKUX 3ajad, AJIs ONMCAHUSAN aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

9) HOCTpOEeHHE U IpeoOpa3oBaHue rpaukoB GpyHKIUII;

10) UCTIOJIb30BaHUE CBOMCTB (PyHKIMI M WX TrpadMKOB MPU PEUICHUU 3a7ad U3 JAPYTHX Y4eOHBIX
IIPEIMETOB.

8 KUIACC

1) (dopMupOBaHUE MPEICTAaBICHUM O MaTeMaTUKE KaK O METOJE MO3HAHUS JNEHCTBUTEIbHOCTH,

MO3BOJIAIOIMIEM OIMUCBIBATHL U U3YyUaTh PCAJIBHBIC ITPOLICCCHI U ABJICHHUA,

2) pa3BUTHE YMEHHH paboTaTth ¢ y4eOHBIM MAaTeMaTHYECKUM TEKCTOM (aHaJM3UpPOBATh, M3BJIE-
KaTh HE0OXOJUMYI0 MH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPa)XXKaTh CBOM MBICJIH C TIPUMEHEHUEM MaTe-
MaTHYECKOW TEPMHUHOJOTUHM ¥ CUMBOJIMKH, IPOBOAUTH KIIaCCU(UKALIMY, JIOTHYECKHE 0O0CHOBAHMUS, J10-
Ka3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKICHUN;

3) OBJIa/ICHUE CUMBOJIBHBIM $13bIKOM aJIreOphl, IPUEMaMHU BBINOJIHEHUS TOXXIECTBEHHBIX Npeodpa-
30BaHMI BBIPAKEHUH, PEIICHUs ypaBHEHUH, CHCTEM YpaBHEHHI, HEPaBEHCTB U CHCTEM HEpPABEHCTB;
YMEHHUsI MOJENIMPOBaTh peajibHble CUTYyalluu Ha A3bIKE aJreOpbl, UCCIIEN0BAaTh MOCTPOCHHBIE MOJEIHU C
UCTIOJIb30BaHUEM ammnapaTa anreOpbl, HHTEPIPETHPOBATH MOJYYEHHBIN pe3yJIbTarT;

4) pa3BUTHE YMEHUH MPUMEHATh U3YUCHHBIC TOHATHUS, PE3YIbTAThl, METObI AJISl PEIICHUS 3a]1a4
MPAKTUYCCKOr'0 XapakTepa MU 3aa4 U3 CMCKHBIX JUCHUIIIIMH C UCHOJIb30BAHUCM IIPU HGOGXOIII/IMOCTI/I
CIIPABOYHBIX MAaTEPHAIIOB, KOMITBIOTEPA, MOJIb30BATHCS OLIEHKOW M MPUKHUIKOW MPHU MPAKTUISCKUX pac-
YeTax;

5) BBITIOJIHEHHE HECIIOKHBIX MPEeoOpa3oBaHUN IJs1 BBIYMCICHUS 3HAUEHUI YMCIIOBBIX BBIpaXke-
HUW, COJIepKAIIMX CTEIIEHU C HATYpaJIbHbIM;

6) BBINOJIHEHHE HECTIOXKHBIX MPEoO0pazoBaHUN LETbIX, TPOOHO-PALMOHATBHBIX BBIPAXKECHUN U BbI-
pakKeHU CO CTENEHSIMM U KBAJpPaTHBIMHKOPHIMH; PaCKpbIBaTh CKOOKH, IPUBOJUTH MOJ00HbBIE cllarae-
MBIC, HCIIOJIBb30BaTh (1)0pMy.]'II)I COKpPAICHHOI'0 YMHOKCHUsA, IMPOBOAWUTH IO M3BCCTHBIM (bopMynaM n
npaBujIaM mpeoOpa3oBaHus OYKBEHHBIX BBIPKCHUH;

7) pelieHne JTMHEHHBIX, KBaPAaTHbIX U JAPOOHO-pAllMOHATIbHBIX yPaBHEHUN U HEPABEHCTB, ypaB-
HEHUI 1 HEpaBEHCTB, CBOAAIIUXCS K JMHEWHBIM WM KBaJpaTHBIM, CUCTEM YpPaBHEHHI M HEPaBEHCTB,
M300pakeHHE PeIIeHU HEPAaBEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOIA;

8) pasBUTHE YMEHHS MCIIOJIb30BaTh (YHKIMOHAIBHO-TPpaUUECKIe TPEICTABICHUS ISl PELICHUS
Pa3TUYHBIX MAaTEMaTHYEeCKUX 3a7ad, JJIs ONMCAHMSN aHAIN3a PeabHbIX 3aBHCUMOCTEH;

9) MOCTPOEHUE U Mpeodpa3oBaHue rpaduKoB PyHKITUHA;

10) HaXOXXJCHUE MO TpaduKy 3HaUYCHHH (QYyHKUIUHU, 00JACTH ONpeeNCHHs, MHO)KECTBA 3HAaUCHHUH,

HyJlell (QYHKIUH, TPOMEKYTKOB 3HAKOIOCTOSHCTBA, TIPOMEKYTKOB BO3pacTaHUsI ¥ yOBIBaHUS,
HanOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHUA(DYHKITUH;

11) UCTIOJIb30BaHUE CBOMCTB (PyHKIMI M WX TrpaMKOB MPU PEUICHUU 3a7ad U3 JAPYTHX Y4eOHBIX
NPEMETOB.
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9 KJIACC
IliianupyemMblie pe3yJibTaThl H3YUYeHHUS KYPC ajare0pbl:

PAIIMOHAJIBHBIE UMCJIA

Buinyckuux nayuumces:

1) MOHUMAaTh 0COOEHHOCTH JECSTUYHON CUCTEMbI CUMCIICHHUS;

2) BJIa/IETh NOHATHUSAMH, CB3aHHBIMU C JACIMMOCTBIO HATYPAJIBHBIX UNCE,

3) BbIp@)XaTh YMCJIa B SKBUBAJIEHTHBIX (hopMax, BbIOMpas Hanbojee MOIXOASNIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTYyallUu;

4) CpPaBHUBATH U yIIOPA0YMBATH PALIMOHAJILHBIC YUCIIA;

5) BBIITOJIHATH BBIYMCIICHUS C PAlMOHAIBHBIMHM YUCJIAMH, COYETAs] YCTHBIE U TUCBMEHHBIC IPUEMBI

BBI‘IHCJ'[GHI/Iﬁ, IMPUMCHATH KAJIBKYJIATOP,

6) HCIIOJIB30BATh IMOHATHA U YMCHUA, CBA3aHHBIC C IIPOIMOPIHOHAIBPHOCTBIO BEJIMYUH, ITPOLICHTAMHUB
X04€ PCIICHHA MAaTEMAaTHYCCKUX 3adad U 3aJa4 U3 CMEKHBIX IIPEAMETOB, BBIIIOJHATH HECIOXKHBICTIPAaK-
THUYCCKUC paC‘{éTH.

Bbll’lyCKHUK noyvyum 603MOIHCHOCNIb.

1) MMO3HAKOMMTLCS C HO3UIIMOHHBIMH CUCTEMaMM CYHUCICHUS OCHOBAaHUSAMH, OTIMYHBIMU OT 10;
2) yIIyOUTh U Pa3BUTh MPECTABICHUS O HATYPAIBHBIX YHCIIAX U CBOMCTBAX JIETUMOCTH;
3) Hay4HUTHCS MCIIOIB30BATh MPUEMBI, PAITMOHATU3UPYIOIINE BEIYUCICHHSI, TPUOOPECTH MPUBHIY-

Ky KOHTPOJIUPOBATh BBIYMCIICHUS, BEIOUpas MOAXOASIINN Il CUTYyalluu CIoco0.
JIEMCTBUTEJILHBIE UUCJIA

Buinycknux nayuumes:

1) HCIIONIb30BaTh HauaIbHbBIE MPEACTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX YHCET;

2) BJIQ/ICTh TIOHSATHEM KBaJIPATHOTO KOPHS, IPUMEHSTh €T0 BHIYUCICHUSX.

Buinyckuux nonyuum 603moxcnocmo.:

1) pa3BUTH MPEICTABICHUE O YHCIIC U YHCIOBBIX CHCTEMax OT HATYPAIbHBIX JI0 JCHCTBUTEIBHBIX
YUCEIT; O POJI BBIYUCIICHHUI B YEJIOBEYECKOM MPAKTHUKE;

2) pa3BUTh U YIIIyOUTh 3HAHUS O ACCSITUYHOM 3amucH JEHCTBUTENBHBIX YHCEN (MEPUOTUUYECKUE U
HEMePUONIECKHe Tpoon).

N3MEPEHU S, ITPUBJINXKEHW S, OLITEHKN

Buinycknux nayuumes:

1. ucronb30BaTh B XOJI€ PEUICHMS 3a/1a4 dJIEMEHTapHBIC MPEACTABICHUS, CBI3aHHbIC ¢ MPUOTMKEHHBIMU
3HAYCHUSIMU BEJIMIHH.

Buinyckuux nonyuum 603moxcHocmu:

1) MOHSTh, YTO YHCIIOBBIE TaHHBIEC, KOTOPbIE UCIONIB3YIOTCS JIJISl XapaKTEPUCTHUKU OOBEKTOB OKpY-
KAIOIIETO MUPA, SBJISIOTCS MPEUMYIECTBEHHO MPUOIMKEHHBIMH, YTO 1O 3aMUCU MPUOINKEHHBIX 3HA-
YeHH, colepKaIuXcss B HHPOPMAIIMOHHBIX HCTOYHUKAX, MOXKHO CYAMTH O TIOTPEIIHOCTU MPHOIIKE-
HUS;

2) MOHSTh, YTO MOTPEIIHOCTH PE3yIbTaTa BEIYUCICHUH TOJDKHA OBITH COM3MEpPUMa C TIOTPEITHO-
CTBIO UCXO/HBIX JJAHHBIX.

AJITEBPAMYECKUWE BbBIPAXXEHU A

Buinycknux nayuumes:

1) BIIAJICTh MOHSTUSIMH «TOXAECTBO», TOXJECTBEHHOE IMPeoO0pa3oBaHME», pellaTh 3aJaydi,Cco-
Jeprkamue OyKBeHHbBIC JaHHBIC, paboTaTh ¢ popMynamu;

2) BBHITIOJHATH MPe0oOpa30BaHUsl BBIPAXKCHHUH, COACPKAIIUX CTEICHU C IENBIMU MOKA3aTeIsIMU |
KBaJIpaTHBIE KOPHU;

3) BBITIOJHATH TOXJIECTBEHHBIE MpPeoOpa3oBaHUs PallMOHAIBHBIX BBIPAKEHUN HA OCHOBE MPABUI
JIEHCTBUI HAJl MHOTOYWICHAMH U aITeOpandecKUMU IPOOSIMU;
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4) BBITOJIHATH Pa3JI0KEHNE MHOIOYWIEHOB HA MHOXKHUTEIH.

Buinyckuux nonyuum 603moxcnocmo:

1) HAY4YUTHCS BBINOJHATH MHOTOIIATOBBIE IPEoOpa3oBaHMsl PALMOHAIBHBIX BBIPAKEHUH,
PUMEHSS ITUPOKUI HabOp CrIOCOOOB U MPUEMOB;

2) IIPUMEHATh TOKAECCTBEHHBIC NPEOOpa3oBaHMsA AJIS PEIICHUs 3a7ad U3 PA3IMYHBIX Pa3esioB
Kypca (Hanpumep, 11 HaX0XKICHHsI HAanOOJIbIIIeT0/HANMEHBIIIET0 3HAYCHHS BRIPAYKECHUS ).
YPABHEHUA

Buinycknux nayuumes:

1) pemaTh OCHOBHBIE BHUJBI pAIlMOHAIBHBIX YPABHEHUH C OJHOW NEpEeMEHHOM, CHUCTEMBbI IBYX
YPaBHEHMH C IByMs [IEPEMEHHBIMU;

2) MIOHMMAaTh ypaBHEHHE KaK BaXHEHIYI0 MaTEeMAaTUYECKYI0 MOJENb Uil ONMMCAHUSA U HU3YUYCHUS
pa3sHOOOpPa3HbIX PeaIbHBIX CUTYALMi, peIIaTh TEKCTOBBIE 3a/1a4M alNreOpanyeckKuM MeTOI0M;

3) IPUMEHATh TpapuuecKkue MpeACTaBICHUs Ul MCCIEOBAHUS yPaBHEHHM, UCCIIEOBAaHUS U pe-
IIEHUs] CUCTEM YPAaBHEHUI ¢ ABYMs IEPEMEHHBIMU.

Buinyckuux nonyuum 603mMoiucHOCIb:

4) OBJIAJIETh CIELMAJIbHBIMU NPUEMAMU DPELIEHUS YPaBHEHUH M CUCTEM YpPAaBHEHMI; yBEPEHHO
NPUMEHSTH anmnapaT ypaBHEHUH JUIsl peleHUs Pa3HOOOPa3HBIX 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX Mpe-
METOB, IPaKTUKU;

5) NPUMEHSATHh TpadUUecKre MPEICTABICHUS IS UCCIEIOBAaHUS ypaBHEHHUH, CUCTEM ypaBHEHHH,
cojiepKaniux OyKBeHHbIC KOI(DPHUITUEHTHI.

HEPABEHCTBA

Buinycknux nayuumes:

1) MIOHUMAaTh U MPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CB3aHHBIE C OTHOILICHHEM HEpaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2) peuiaTh JUHEHHBIE HEPAaBEHCTBA C OJHOW INEPEMEHHOM M MX CHUCTEMBI; pellaTh KBaJpaTHBIC
HEpPaBEHCTBA C OMOPOH Ha rpaduuecKue MpeICTaBICHuUS;

3) IPUMEHSATh anmnapaT HEPaBEHCTB Ul PELICHUs 3a/1a4 U3 PA3IMYHbIX pa3JesioB Kypca.

Buinycknux noxyuum 603MO4CHOCIb HAYYUMbCA!

1) pa3HOOOpa3HbIM IpUéMaM J0Ka3aTesIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH amnapar Hepa-
BEHCTB JUIsl PELICHUs] pa3HOOOpa3HBIX MAaTEMAaTHYECKUX 3a/a4 U 3a/1a4 U3 CMEKHBIX MPEIMETOB, MPAK-
THUKWY;

2) NPUMEHSATH TpapuUecKue NpeACTaBICHUs U UCCIeI0OBaHNsI HEPABEHCTB, CUCTEM HEPAaBEHCTB,
cozepKamux OyKBeHHbIE KO3 (PUITUEHTEI.

OCHOBHBIE ITOHATHA. YUCJIOBBIE @ YHKIMN

Buvinycknux nayuumes:

1) MOHUMATh M MCIIOJB30BaTh (DYHKIIMOHAIBHBIC MOHATHUS U SA3bIK (TEPMUHBI, CHMBOJIHUYECKUE 000-
3HAYCHHS ),
2) CTPOUTH TpadUKH dIIEMEHTAPHBIX (PYHKIIHIA, UCCIIEIOBATh CBOMCTBA YHUCIOBBIX (DYHKIUI Ha OC-

HOBE M3yUYCHHS MTOBEJICHUS UX IPa(UKOB;

3) MOHUMAaTh (PYHKLHUIO KaK BaKHEHIIYI0 MaTEMaTUYECKYIO0 MOJENb JJi ONHUCAaHUS MPOIECCOB U
SIBIICHUI OKPYIKAIOIIEr0 MUPA, TPUMEHATh (PYHKIMOHAIBHBIA S3bIK JUIS ONMUCAHUS M UCCIIETOBAHHS 3a-
BUCUMOCTEH MEXTy GU3NUECKUMU BEIMUUHAMMU.

Buinycknux nonyuum 603M04CHOCIb HAYYUMbCA

1) MIPOBOJIUTH MCCIIEIOBaHUs, CBA3aHHBIE C U3YYEHUEM CBOUCTB (DYHKIMA, B TOM YUCIIE C UCHOJb-
30BaHMEM KOMIIBIOTEPA; HA OCHOBE I'paMKOB M3yUYEHHBIX (DYHKIMHA CTPOUTH OOjiee CIIOKHBIE TpapUKH
(KyCOUHO-3aJJaHHBIE, C «BBIKOJIOTHIMUY» TOYKAMH U T. 11.);

2) UCIOJIb30BaTh (PYHKIMOHAIbHbIE PECTABICHUS M CBOMCTBA (DYHKUMI Ui PELICHUsT MaTeMa-
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TUYECKHX 3aJ1a4 U3 Pa3IUYHbIX Pa3/IesioB Kypca.
UMCJOBBIE ITOCJIEJOBATEJIBHOCTU
Buinycknux nayuumes:

1) MOHUMAaTh W WCIOJB30BATh SI3BIK MOCIEIOBATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003Ha-
YeHUs);
2) NPUMEHSATHh (OPMYJIbI, CBI3aHHBIE C apU(PMETHIECCKON U TEOMETPHUUECKOM MPOTPECCUSIMH, U all-

napat, cOpMHUPOBAaHHBIN MPHU M3YYEHHUU OPYTUX Pa3[esioB Kypca, K PEeIIeHHUIO 3ajjad, B TOM YHUCIE C
KOHTEKCTOM U3 PEaJIbHOM KU3HU.

Buinyckuux noayuum 603MOMHCHOCIb HAYYUMbCA.

1) pemaTh KOMOWHUPOBAHHBIE 3a7[add C NMPUMEHEHHEM (OPMYJ N-TO WieHAa U CyMMBI MEPBBIX N
YIEHOB apH(PMETHIECKON U TEeOMETPHUYECKON TPOTPECCHil, MPUMEHSS TIPH STOM amIapar ypaBHECHHNA U
HEPABEHCTB;

2) MIOHUMAaTh apU(PMETUYECKYI0 U T€OMETPUUECKYIO NTPOrpeccCuy Kak (QyHKIMU HATypalabHOTO ap-
I'YMEHTA; CBSI3bIBaTh apu(PMETHUECKYIO IMPOrPECCHI0 C JIMHEHHBIM POCTOM, F'€OMETPUYECKYI0 — C IKC-
NIOHEHLIMAJIbHBIM POCTOM.

OIINCATEJIbHAA CTATUCTUKA

Buinycknux nayuumcs ucnonv3zosams npocmetiuiue cnocodbl NpeOCmasieHus. U aHaiu3a cmamucmuye-
CKUX OQHHBIX.

BhInyCKHUK MOIYYUT BO3MOKHOCTh MPUOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHu3aluu cOopa JaHHBIX
IpY MPOBEJCHUH OIIpOca OOLIECTBEHHOI'O MHEHUS, OCYIIECTBIIATh UX aHAJIN3, PEACTaBIATh pe3yJbTa-
ThI OTIPOCA B BU/JIE TaOJIUIIbI, IUATPAMMBI.

CJIVUYAVHBIE COBBITHUSA Y BEPOSTHOCTD

Buinycknux nayuumcs HaX0AUTh OTHOCUTEIBHYIO YaCTOTY U BEPOATHOCTH CIIy4aiHOTO COOBITHS.
Buinycknux noayuum BO3MOXXHOCTh PUOOPECTH OMBIT MPOBEJCHUS CIyYalHBIX SKCIEPUMEHTOB, BTOM
YHUCJIE C TIOMOIIBI KOMIIBIOTEPHOIO MOJEIUPOBAHNS, HHTEPIIPETALIUU UX PE3YIIbTATOB.
KOMBHUHATOPUKA

Buinycknux nayyumcs pemaTb KOMOMHATOPHBIE 33/1a4 HA HAXOXIEHUE YHUCIa 00BEKTOB MIMKOMOUHA-
17078

BoinyckHuk nomyuum 603MOMCHOCMb HAYYUMbCA HEKOMOPbIM CNeYUaibHbIM NPUEMAM PeueHUs KOMOU-
HAMOPHBIX 340aH.

IInanupyemble pe3yabTaThl H3Y4Y€HHS Kypca reOMeTPHH:

«HarnanHas reomerpus»

Buinycknux nayuumces:

. pacrno3HaBaTh Ha 4epTekKaX, PUCYHKAX, MOJEISIX U B OKPYXalOIIEM MHUPE IJIOCKHE HIIpo-
CTPAHCTBEHHBIE T€OMETPUUYECKHE (DPUTYPHI ;

. pacro3HaBaTh BUbI YIJIOB, BUJbl TPEYTOJbHUKOB, BU/Ibl YETHIPEXYTOJIbHUKOB;

. OIIpENIeNIATh 10 YepTexy GUrypsl e€ napaMeTpsl (JIMHA OTpe3Ka, FpajycHast Mepa yria,

. 3JIEMEHTHI TPEYTOJIbHUKA, IEPUMETP TPEYTOJIbHUKA U T.1.);

. pacmo3HaBaThb pPa3BEepPTKH Ky0Oa, MPSAMOYTOJbHOIO MapajulesienuIena, MpaBUIbHON

mUupaMuJbl, HUJINMHAPA 1 KOHYCa;
noJjiydyunt 603MONCHOCHIb UCNOb306AMb npuo6pemeHHble SHAHUA U YMEHUs 6 npaxmuttecxoﬁdeﬂmeﬂb—
HOCMU U NOBCEOHEBHOU HCUZHU JJIsI:

. yIIyOJIeHUs U pa3BUTUS NPEICTABICHUH O IUIOCKUX U TPOCTPAHCTBEHHBIX

. reoMeTpuueckux purypax (Touka, npsmas, 0Tpe3oK, Jy4, yroj, TpeyrojbHUK,

. OKPY’KHOCTB, L1ap, chepa, napansenenunes, pusma u 1p.);

. IIPUMEHEHNS IOHATHS PA3BEPTKH JUIsl BHIIOJHEHUS IPAKTUYECKUX PACUETOB.

. BBIUUCIIATE OOBEMBI TMPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpP, COCTABICHHBIX W3
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IIPSAIMOYTOJIBHOTO ITapajuIeIICUIIe a.
«I"eomeTpuueckne GUTrypbn»

HAYYUmcsi:
. MI0JIb30BAThCS SI3bIKOM T'€OMETPUM JJIsi ONHUCAHMSI IMPEIMETOB OKpPYXKAlOIIEero MUpa M HuX
B3aMMHOTO PACIIOJIOKECHHUS;

. pacro3HaBaTh M M300pa)xaTh Ha YepTeKax U PUCYHKAX TeOMETpUUYECKHe PUTYpBl U UX KOH-
burypanuu;

. HAXOJWTh 3HAUCHUS [UIMH JHMHEHHBIX 3J€MEHTOB (PUIYyp M MX OTHOUICHHUS, TPaLyCHYIO
Mepy yrioB oT 0 710 , MPUMEHsIS ONpeAeTICHHs, CBOMCTBA U MPU3HAKU (QUTYDP U MX SJIEMEHTOB, OTHOIIIE-
Husiuryp (paBeHCTBO, CpaBHEHHE, [101001€, CHMMETPHUIO, TOBOPOT, MapaliebHbIN IEPEHOC);

. pemaTh 3aJa4d Ha JOKa3aTebCTBO, ONMUPAsCh HAa HM3y4YCHHBIE CBOICTBAa (DUTYp HMOTHO-
IIEHUH MEX/1y HUMH U IPUMEHSISI U3y4YE€HHBIE METO/IbI 0KA3aTEIbCTB;

. pemaTh NpocTelIIne 3aa4d Ha MOCTPOECHUE, IPUMEHSSI OCHOBHBIE AJTOPUTMBI IOCTPOE-
HUSL C IOMOILBIO LIUPKYJIS ¥ TMHEHKH;

. pemaTh NpocTeHIe IIAaHUMETPUUECKUE 3a]]a4l B IPOCTPAHCTBE;

NOYYUM B03MOICHOCHb UCNOTIb306AMb NPUOOPEMEHHble 3HAHUS U YMEHUS 8 NPAKMUYEeCKoU Oesmeib-
HOCMU U NOBCEOHEBHOU JHCUZHU JITISL:

. OBJIAJICHUS] METOJAMM pEIICHHs 3a/Jad Ha BBIYMUCICHHUS M J0Ka3aTelbCTBA: METOAOM OT
NPOTHBHOTO, METOJIOM TOAO0OHS, METOJOM Iepedopa BapuaHTOB, METOJOM I'€OMETPUYECKUX MECT TO-
YeK;

. NpUOOPETEHUs ONbITa MPUMEHEHHS alreOpandeckoro U TPUrOHOMETPUYECKOTO anmnapaTa u
uzel IBWKEHMS [IPU PELICHUH T€OMETPHUECKUX 3a/1ay;

. OBJIAJICHUS TPAJIULIMOHHON CXEMOW pelIeHMs 3a]1a4 Ha TOCTPOEHHE C ITOMOIIBIO LIUPKYJIS U
JUHENKU: aHalln3, IOCTPOEHUE, 10Ka3aTEIbCTBO U UCCIIEJOBAHUE;

. HAYy4YUTCs peuiaTh 3a/1la4yl Ha IOCTPOECHNUE METOJIOM MTO100UsI U METOJIOM

. re€OMETPUUECKOI0 MECTA TOYEK;

. MIPUOOPETEHUS OIbITa UCCIIETOBAHMS CBOMCTB IJIAHUMETPUUYECKUX (DUTYP C MTOMOUILIOKOM-

MBIOTEPHBIX POTPAMM.
«/3MepeHne reoMeTpUYECKUX BETUIHH

HAYyYumcs.:
. HCIIOJIB30BaTh CBOMCTBA M3MEPEHUS JJUIMH, IUIOLIAJEH U YIVIOB IIPU DPEIICHUM 3a7ad Ha
HAaXO/ICHUE JUIMHBI OTPE3Ka, JIMHBI OKPYKHOCTH, JUIMHBI JyTU OKPYKHOCTH, I'paJy CHON MEpBI yIJIa;

. BBIYHUCIIATS IUIOIIAIA TPEYTOJIBHUKOB, PSMOYTOJIbHUKOB, ApAJIEIOrPAaMMOB,

. Tpaneuui, KpyroB U CEKTOpPOB;

. BBIYHCIISATH IEPUMETPBI TPEYTOJIbHUKOB;

. pelaTh 3aJa4M Ha T0Ka3aTeIbCTBO C UCIOIb30BAaHUEM ITPU3HAKOB PABEHCTBA

. TPEYTOJIbHUKOB U MPU3HAKOB NMapauIeIbHOCTH NPSMBIX, (hopMy miomianeit puryp;

. pelarh MpakTUYECKUE 3a/ladM, CBS3aHHbIE HAX0XICHUEM I'€OMETPUUYECKUX BEJIIMYMH (HUC-

MOJIB3YsI IPU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUYECKUE CPEJICTBA);

. pelaTh 3a/1a4u Ha JOKa3aTeJlIbCTBA C UCHOIb30BaHUEM (POPMYIT IJIUHBI OKPY>KHOCTH U JJIU-
HBI JIyTH OKPY>KHOCTH, (hopMyJ muiomianeii puryp, mogyduT BO3MOXKHOCTh UCIOIB30BATh MPHOOPETEH-
HBIC 3HAHUSA U YMEHUS B IPAKTUYECKOHN NEATEIbHOCTH U TOBCEIHEBHON XKU3HU JUIS:

. BBIYHCIICHUS I'PAyCHBIX MEP YIJIOB TPEYTOJIBHUKA U IIEPUMETPOB TPEYTOJILHUKOB;

. BBIUUCIIAT IJIOMIAAU (UTYpP, COCTABICHHBIX M3 ABYX WM Oojiee MPSAMOYIOJbHUKOB, Ia-
paJlIIeNIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOPa;

. BBIYUCIIATH IJIOLAAN MHOTOYTOJIbHUKOB MCIOJIb3Ys OTHOLLEHUS U PAaBHOCOCTABJIEHHOCTH;

. nprOOpETEHUs OTBITa TPUMEHEHHS aTe0pandecKoro U TPUTOHOMETPUIECKOTO amnmapaTa u
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uael ABUKEHUS TP PELICHUU 3a/1a4 Ha BHIYUCIICHUE.
« Koopamnuarte»

Buinyckuux nayuumces:

. BBIYUCIIATH JUIMHY OTpe3Ka IO KOOpAMHATaM €r0 KOHIIOB; BBIYUCIIATh KOOPJAUHATHI CEPEIN-
HBI OTPE3Ka;

. HCIOJIb30BaTh KOOPAVHATHBIN METOM Ul H3Y4YEHHs CBOMCTB IPSIMBIX HOKPYKHOCTEH.
Buinycknux noayuum 603MOHCHOCTb!

. OBJIAJIETh KOOPAMHATHBIM METOJOM PELIEHUS 3a7a4 Ha BBIYMCICHUE UJI0KA3aTEIbCTBO

. pHUOOPECTHU OMBIT MCIIOJIb30BaHHSI KOMITBIOTEPHBIX MPOTpaMM ISl aHAJIM3aYacTHBIX Cllyda-
€B B3aUMHOT'0 PACIIOJIOKEHHS OKPYKHOCTEH U NPSMBIX;

. MIPUOOPECTHU OIBIT BHIIOJHEHUS MPOEKTOB Ha TeMy « [IpuMeHeHne KOOpANHATHOTO METO0/1a
IIPY PEILICHUN 3a]a4 Ha BBIYUCIICHHE U

JIOKa3aTeNbCTBOY.

« Bekrops»

Buinycknux nayuumces:

. OIIEpUPOBATh C BEKTOPAMM; HAXOAUTh CYMMY M Pa3sHOCTb JBYX BEKTOPOB, 3aJaHHBIX I'€0-
METPUYECKHU, HAXOAUTh BEKTOP, PaBHBINM IIPOU3BEACHUIO 3aJaHHOTO BEKTOpa Ha YHUCTO;

. HaxOJWTh I BEKTOPOB, 3aJaHHBIX KOOpAWHATAMU: JUIMHY BEKTOpa, KOOPAHWHATHI CYMMBI
pa3HOCTH JIByX M 0oJjiee BEKTOPOB, KOOPAWHATHI MPOU3BEAECHUS BEKTOPOB Ha YWCJIO, MPUMEHSS NpU
HEOO0XOIMMOCTH COYETaTEIbHBbIHN, IEPEMECTUTEIbHBIN U pacIpeeIUTEIbHbIN 3aKOHBI,

. BBIUHCIIATh CKAJISPHOE IIPOU3BEIECHUE BEKTOPOB, HAXOJUTh YIOJl MEXAYy BEKTOPAMHM, yCTa-
HaBJIMBATh EPIEHAUKYISPHOCTD MPSMBIX.

Buinycknux noayuum 603MOHCHOCIb!

. OBJIAJIETh BEKTOPHBIM METOAOM [UIsl PELLIECHUs 3a/1a4 Ha BEIYMCIICHUE UI0KA3aTEIbCTBO;

. MIPUOOPECTH OTBIT BBHIITOJIHEHUSI IPOEKTOB Ha TeMy « [IprMeHeHne BEKTOPHOro MeTo/1a pH
PEIIECHNN 3374 Ha BBIYUCIICHHAE U 10KA3aTEIbCTBOY.



TEMATHUYECKOE IINTAHUPOBAHMES

KJIACC
KosnnyecTBo yacos DJIEeKTPOHHBIE
Ne n/n | HammeHoOBaHHMe Pa3Ie/ioB H TEM MPOrPaMMbl Kontpoabsie | IpakTuueckue (muposrie) 06-
Bcero pa3oBaTe/ibHbIe
padoTbl padoTbl pecypebl
1 ApudmeTndeckue IEHCTBUS C HATypaJTbHBIMU 6 0 0
YHUClIaMd. Y paBHEHUSI.
2 DopmyIsl 3 0 0
3 Perrenue 3amau 7 0 0
4 Jlornueckue 3amauu 5 0 0
5 Kom6unatopnslie 3agaun 6 0 0
6 I'eomerpuueckue ¢purypsl Ha Oymare 7 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0
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6 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHBIE
Newn | H (uudpossbie) 06-
o II/1I AUMCHOBAHHEC pa3aejaoB U TEM NMPOrpaMMbl Beero KOHTpOJ‘[])H])]e HpaKaneCKHe pasoBaTeIbHbIE
padoTshI padoThI pecypeb
1 JHecsatuunbie 1podu 3 0 0
) CrnosxeHue U BRIYUTaHHUE IPOOEH C pa3HBIMU 4 0 0
3HaAMEHATEeSIMU
YMHOXKEHHE U JelieHHe  OOBIKHOBEHHBIX
3 . 5 0 0
npoodeit
4 OTHOILIEHUS U TPONIOPLIHH 2 0 0
5 CrnosxeHue, BBIYUTaHUE, YMHOKCHHE U JACTICHUE 2 0 0
MOJIOKUTEIHHBIX U OTPUIIATEIBHBIX YUCE
6 Pewienue ypaBHeHuit 0 0
7 KoopaunaTs! Ha 10CKOCTH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0
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HanmeHnoBaHue pa3/iesioB U TeM MPO-
rpamMMBbl

Ne i/m

Paznen 1. 3agaun Ha IBH:KEeHHE

TexcToBBIC 3aa4i U TCXHUKA UX PCUICHUA.
JIBIKEHUE TI0 TEYCHUIO U TMPOTHB TECYCHHUS.
PaBHOMEpHOE W PaBHOYCKOPEHHOE MIBIIKE-
HHE 10 TPSMOH. [IBIKEHHUE 110 OKPY>KHOCTH.
['paduueckuii crmocod pemieHus 3amad Ha
JIBIDKCHHE.

1.1

Hroro mo pazneny
Pa3nen 2. 3axaun Ha cIIaBbI, CMECH, PACTBOPBIL.

3ajauM Ha CIUIaBbl, CMECH, pacCTBOPHI.

2.1
[TpakTUKyM IO peIIeHHIO 3a/1a4.

Hroro no pasneny
Paznea 3. 3axaum Ha padoTy U MPOLEHTHI.

3amaun Ha paboty. IlpakTukym 1o pere-
HUIO 3a/1a4.

3.1

3amaud ¢ 3KOHOMHYECKUM COJIEpKAHUEM.
dopmyJia CIOXKHBIX MPOLEHTOB. [IpakTuKym
0 PEILIEHUIO 3a/a4.

Hroro no pasneny
Pa3nen 4. 3agauu Ha yucia.

3anaun Ha yncna. [IpakTUKyM O peleHuto
3amad. TBopueckas paborta mo Temam: « 3a-
Ja4M Ha TIPOIEHTBI», « 3a7a4ud Ha YKCTay.

Hroro no pasneny
Pasznen 5. PannoHanbHbIe METOAbI peLlICeHHUs 3a/1a4.
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7 KIIACC

KoaunuyecTBO 4acoB

Bcero

13

KonTpoJibHbIe
padoThbI

IIpakTHyeckue
padoThbI

DyekTpoHHbIE (UG-
poBbIe) 00pa3oBa-
TeJIbHbIE Pecypchl



Pemrenne 3amau ¢ xoHmna. Pemenue 3amay ¢
MOMOIIBIO TpadoB.

PeleHune 3a1a4 NOBBILIEHHON TPYIHOCTH
Hroro no pasneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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34



8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHBIE
Ne n/n | HamMeHoBaHMe pa3/iesioB M TeM NPOTrPaMMBbI Konrtposnbubie | IIpakTnyeckue (mupposie) 00-
Bcero pa3oBaTejbHbIE
padoThbI padoTbI pecypeb

1 Anrebpanueckue 1poou 7 0 0
2 KBanpaTHbie KOpHH 6 0 0
3 KBanparusie ypaBHEHUS 9 0 0
4 CucreMbl ypaBHEHH 6 0 0
5 DyHKIUU 6 0 0
OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 34 0 0
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9 KUIIACC

KoaunuyecTBO yacon DJIeKTPOHHbIE
Ne n/n | HamMeHoBaHue pa3/iesioB M TeM MPOrpaMMbl Beero Kontpoasnusie | IlpakTuyeckue g::;g’:;:;;?ﬂ;ﬁe-
padoTshI padoThI pecypebt

1 UucnoBbie BEIPAXKECHUS 7/4% 0 0

2 HppanmonanbHble BbIPaKEHUS 6/3* 0 0

3 CrerneHs 1 €€ CBOMCTBA 5/2% 0 0

4 YpaBHeHus. 6/3% 0 0

5 Cucrembl ypaBHEHU 6/3% 0 0

6 HepaBeHcTBa U cucTeMbl HEPABEHCTB 4/2% 0 0
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34/17* 0 0
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e *JIIpu n3y4yenuu Kypca B 9 ki1acce B odbeme 0,5 yaca B He/tes1i0 BpeMsi Ha H3yUeHHe Pa3/IeI0B MPOrpaMMBbI COKPAINAETCS 32 CUET HCKIIOYEHHsI OTAEIBHBIX TeM

Kypca
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