RS MunucTepcTBO 00pa30BaHUs U MOJIOJICKHOU MONMTUKU CBEPIIIOBCKOM 00JIacTH
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Pabouas nporpamma yueOHOTO TipeaMeTa
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T'ATIIOY CO «KaMEBIILIOBCKUI ITeAarornuyeCcKiuid KOIIEIK»

Pabouas nporpamma yueOHOTO peaAMeTa
MaremaTnka

Pabouast mporpamma cocrabiieHa Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmero odpa3zoBa-
HUS, C YIETOM MIPUMEPHOI OCHOBHOI 0011e00pa30BaTeIbHONM MPOTpaMMOid CpeaHero o0Iero oopaso-
BaHHS (0I00PEHHOMN pemeHneM (eepalbHOr0 yaeOHO-METOIMYECKOr0 00beIMHEHUS TI0 001IeMy 00-
pazoBanuio (mpotokon ot 28 utons 2016 r. Ne 2/16-3), METOAMYECKHX PEKOMEHAALNHN MO pean3aluu
cpenHero oOuiero oOpa3oBaHMs B Ipelieiax OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl CPETHETO Mpo-
(eccruoHanpHOrO 00pa3oBaHUs HA 0a3ze OCHOBHOTrO 00mIero oopazoBanus (yTB. MUHHUCTEPCTBOM TPO-
ceenienus P® 14 ampens 2021 r.), Konnenmuu npenogaBanus o01meo0pa3oBaTebHBIX JUCIUILUIMH C
Y4eTOM NMPO(PEeCCHOHATBHON HAMPABICHHOCTH IIPOTPAMM CPEIHETO MPOPECCHOHATHHOTO 00pa30BaHuUs,
peain3yeMbIX Ha 6a3e OCHOBHOIO oOIIero oOpa3oBaHusl, YTBEPKICHHON pacropskeHueM MuHucTep-
ctBa npoceetienus Poccuiickoit @enepannu ot 30 anpeins 2021r. Ne P-98

Opranu3zanus-paspadorunk: ['ocynapcTBeHHOE aBTOHOMHOE MpodeccuoHanbHoe 00pa3o-
BarenbHOE yupexaeHue CpepoBckoil obnactu «KaMBIIUTOBCKHI TEAArormuecKuil KOJIICIK,
264860, CepiioBckas obnacth, r. Kampinuios, yin. Maskosckoro, 1.11.; ten. 8(34375) 2-08-03, e-
mailizkpk @mail.ru, http://kpk.uralschool.ru/

Paszpa6oruuk: [Ipoxepuna H.W., npenogaBarenb MareMaTuku
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Pabouas nporpamma yueOHOTO peaAMeTa
MaremaTnka

HHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma coctaBieHa Ha ocHoBe TpeboBanuit @I'OC cpennero obmero oopaso-
BaHus u DepepaqbHOrO TOCYAApCTBEHHOTO O0pa30BaTEIbHOrO CTaHIAapTa cpenHero mpodeccuo-
HaJpHOTO OOpa3oBaHus 1o crennaabHOcTH 46.02.01 JlokyMeHTanMOHHOE OOecreYeHUe yIpanie-
HUS M apXUBOBEJCHHE, MPEABIBISIEMbIX K (opmupoBanuto obmumx komnerenuuii (OK) u npodec-
cuoHabHBIX KoMmreTeHmi (I1K), ¢ ydeTom mpumepHOW OCHOBHOM 00II€00pa3oBaTebHON IPO-
rpaMMOil cpenHero oOmiero oOpa3zoBaHusi (OZOOPEHHOH pelieHneM QenepaibHOTO Y4eOHO-
METOAMYECKOT0 00BeIMHEHNS 110 001IeMy oOpa3oBaHuio (TIpoTokost oT 28 uroHs 2016 1. Ne 2/16-3),
METOJIMYECKUX PEKOMEHIALUH 110 pealu3alii CpeIHero o0uiero oopa3oBaHus B MpeJesiax 0CBOe-
HUs 00pa30BaTeIbHON MPOrpaMMBbl CPEeTHETO MPOPECCHOHANTBHOIO 00pa3oBaHus Ha 0a3e OCHOBHO-
ro obmiero obpasoBanus (yrB. MunucrepcTBoM npocsemeHust PO 14 ampens 2021 r.), Konnenmmn
npenojaBaHus o0I1e00pa30BaTeIbHBIX AUCIUILIHH C y4E€TOM NMPoQecCHOHAIBHON HAPaBIEHHOCTH
IPOTrpaMM CpeIHEro MpoeCCHOHATBFHOTO 00pa30BaHus, pealn3yeMbIX Ha 0a3e OCHOBHOTO OOIIIEro
o0Opa3oBaHMs, YTBEPKACHHON pacropsskeHueM MuHuctepcTBa npocBeleHus Poccuiickoit dene-
pauuu ot 30 anpesns 2021r. Ne P-98

Vuebnbiii npeaMer «Maremaruka (BKIouas anreOpy M Hadaaa MaTeMaTHYECKOTO aHaIu3a,
TEOMETPUIO)» SBISETCS 4YACThl0 00s3aTeNbHON TpeaMeTHOW obmactu "Marematuka W
nHpopmaruka", u3ydaercss B oOmeoOpazoBareabHOM nukie ydeOHoro miuana [1IOOIT CIIO mo
peaiu3yeMoil CHEMUANbHOCTH € y4eToM Npoduias MpoPecCHOHAIBHOTO O0pa30BaHUS, HUMEET
MEXITPEIMETHYIO CBSI3b C JUCHUIUTMHAME 00I1e00pa30BaTeIbHOTO U MPOPECCHOHATBHOTO IIUKIIA, a
Takke MexaucuuumHapasiMu kypcamu (MJIK) npodeccronanbHoro mukia.

VYueOHblil mpenMeT «MaremaTukay u3ydaercs Ha 6a30BOM YpOBHE.

CogepxaHue HAMpaBiICHO Ha JOCTHKEHHE BCEX JTUYHOCTHBIX, METANPEJAMETHBIX U Mpe-
METHBIX pe3y/lbTaToB 00yueHus, peramameHTUpoBaHHEIX PI'OC COO.

Peanuzanus conepxkanust O/l B nmpenenax ocsoenus OOII CIIO oGecneunBaercst coOmroie-
HUEM MPHUHIMIIA PEEMCTBEHHOCTH MO OTHOILIEHHUIO K COJIEP)KaHUIO M pe3y/ibTaTaM OCBOEHHUS OC-
HOBHOTO 00111ero 0o0pa3oBaHusi, OJHAKO B TO e BpeMs 00JalaeT caMOCTOSTENbHOCThIO, IENIbHO-
CTBIO, CTIIELIU(PUKON MOIXOI0B K U3YUEHHUIO.

Leab ocBoenust yueoHoro npeamera (B coorserctBuu ¢ TpedoBanusmu I'OC COO, opu-
entanuen Ha pesynbTaTel ®I'OC CIIO): ocBoeHHe O0YYAIOIIMMUCS COACpPKAHUS Y4eOHOTO TIpeI-
MeTa «MareMaTHKay U JIOCTHXKEHHE Pe3yJbTaTOB €€ U3yYeHHs] B COOTBETCTBUHU C TPEOOBAHUSAMHU
@I'OC COO ¢ yuerom npodeccuonanbHoit HanpasiaeHHoctd GT'OC CIIO.

3agauu ocBoeHMs yueOHOIO MpeaMera:

- (GopMUpPOBaTH MPEACTABICHHUS O COIHUANBHBIX, KYIbTYPHBIX U HUCTOPHYECKHUX (haKTOpax
CTaHOBJICHUS] MAaTEMATHKH;

- (hopMUPOBATh OCHOBBI JIOTHYECKOT'0, AATOPUTMHUYECKOTO M MAaTEMATUYECKOI'O MBILIICHHS,

- (hopMupoBaTh YMEHHS TPUMEHSTH IMOTydEeHHBIE 3HAHUS TTPU PEIICHUN PA3ITUYHBIX 33124, B
TOM 4HCIIe TPOPECCHOHATIBHBIX;

- (hopmupoBaTh MpeACTaBIEHUs O MaTeMaTHKE KaK YacTH OOIEeYeIOBEYECKOW KYIbTYpBI,
YHUBEPCAJIbHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMMCHIBATH U M3Y4aTh peajbHbIE MPOLECCHl U sBJe-
HUSL.

Coneprxanue yuyeOHOM AMCUUIUIMHBI pa3pab0OTaHO B COOTBETCTBHM C OCHOBHBIMHU COJIEpiKa-
TEJNBHBIMH JTHHUSMH 00YYEeHUSI MaTEMAaTHKE:

* anreOpamyeckas JMHMA, BKIIOYAIONIAs CUCTEMATHU3aLUIO CBEICHUHN O YHCciax; U3yueHue
HOBBIX U 0000I1I€HNE paHee U3YUYEeHHBIX onepanuil (Bo3Be/leHUE B CTENIEHb, U3BJICUEHUE KOPHS, JIO-
rapupMHpOBaHUE, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC U 0OpaTHbIE K HUM); U3yYeHHE HOBBIX BH-
JIOB YHCJIOBBIX BBIPQXKEHUH M (OPMYII; COBEPIIICHCTBOBAHNE NMPAKTUICCKUX HABBIKOB M BBHIYHCITH-
TEJILHOW KYJbTYpBI, paCIIUPEHUE M COBEPILICHCTBOBAHHE aIreOpanydeckoro ammapara, chopMHpO-
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Pabouas nporpamma yueOHOTO peaAMeTa
MaremaTnka

BAHHOT'O B OCHOBHOM ILIKOJIE, M €r0 MPUMEHEHUE K PELICHUI0 MaTEMaTHYECKUX U MPUKIIATHBIX 3a-
Aad,

*  TEOPETHKO-(PYHKIMOHAJIbHASA JUHUS, BKIIOYAIONIAs CHCTEMAaTH3alUI0 M pPacHIMpeHue
CBEIEHUH O (PYHKIUSAX, COBEpPIICHCTBOBAHWE TI'paUUeCKUX yMEHHUH; 3HAKOMCTBO C OCHOBHBIMHU
UIesIMU U METOJAMHU MaTeMaTUYECKOro aHaiu3a B 00beMe, MO3BOJISIIOIIEM HCCIEA0BaTh JIEMEH-
TapHble (QYHKIIMH U pelIaTh NpOoCTEHIINe reoMeTpruIecKue, GU3NIecKue U Apyrue NpuKiIaIHbe 3a-
Jlauy;

¢ JIMHUA ypaBHeHI/If/'I N HCPABCHCTB, OCHOBAHHAs HA MMOCTPOCHUU U HUCCIICAJOBAHUU MAaTCMa-
TUYECKUX MOJIENEH, MmepeceKaroasics ¢ anredpaniyeckoi U TeOPeTUKO-(PYHKIIMOHAIBHON TUHUSIMH
Y BKJIIOYAIONIAsl Pa3BUTUE M COBEPIICHCTBOBAHUE TEXHUKH alNTreOpamuecKux MpeoOpa3oBaHUM aiis
pellleHrs YpaBHEHH, HEPAaBEHCTB U CUCTEM; (DOPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH U UCCIEI0BATh
HpOCTCﬁH.IHG MAaTeMaTUYCCKUEC MOACIIN MpPU PCHICHUHU IMPUKIAAHBIX 3aa4d, 3ada4 U3 CMCKHbBIX H
CHEeLUaIbHbIX JUCLHUIUINH;

¢ TCOMCTPUUCCKAs JIMHUSA, BKIIOYaromasa HarjaaAHbIC IMTPEACTABIICHHA O IMTPOCTPAaHCTBCHHBIX
durypax u u3yuyeHUe MX CBOMCTB, ((OPMUPOBAHHE U PA3BUTUE MPOCTPAHCTBEHHOTO BOOOpAKEHHUS,
pa3BUTHE CIOCOOOB Nr€OMETPUUECKUX U3MEPEHUM, KOOPAUHATHOTO U BEKTOPHOI'O METOOB I pe-
LIEHUSI MaTEMaTUYECKUX U MPUKJIAAHBIX 33/]1a4;

¢ CTOXACTHUYCCKaA JMHUA, OCHOBAHHAA HA Pa3BUTHHU KOM6I/IHaT0pHI)IX YMGHHfI, npeacraBs-
JIEHUW O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIETr0 MUPA.

Pa3sutne COACPIKATCIIbHBIX JIMHUH COIIPOBOKAACTCA COBCPIICHCTBOBAHUCM HWHTCIIJICKTY-
QIIBHBIX U PEUEBBIX YMEHHH MyTeM 00OralleHus MaTeMaTHYeCKOro S3bIKa, Pa3BUTHS JIOTUYECKOTO
MBIIIJICHUA.

Jns rymanutapHoro mpoduis 6oiiee XapaKTepHBIM SIBISETCS YCUJICHHE OOIIEKYIbTYpHOU
COCTaBJISIONICH Kypca ¢ OpUEHTAIMEH Ha BU3YaJIbHO-00Pa3HBIA M JIOTHYECKUI CTHIIM YU4eOHOU pa-
OOTHI.

Pacnpez[enemle JaCoB 110 ceEMeCTpam:

1 cemecTp 2 cemecTp
3,4 gaca B HeIEIIO 8 yaca B HeIEII0
34-17=58 8-22=176
JndpdepeHnpoBaHHbIi 3a4eT DK3aMeH
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Pabouas nporpamma yueOHOTO peaAMeTa
MaremaTnka

ILnanupyemsie pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa
OcBoenne copepxkanusi yueOHOTO mpenmera «MaremaTHka» 00eCIeUuBaeT JIOCTHKCHUE
CTY/IGHTaMH CIEYIOLINX pe3yibmamos:

* JIUYHOCHHBIX:

1) chopMUPOBAaHHOCTh NPEJCTABICHUNH O MaTeMaTHKE KaK YHUBEPCAJIbHOM f3bIKE HayKH,
CpeACTBE MOJICTUPOBAHUS SIBJICHUN U MPOLIECCOB, HJIESIX U METOJIaX MAaTEeMaTHKH;

2) NOHMMaHME 3HAYMMOCTH MAaTEeMATUKHU Ul Hay4YHO-TEXHUYECKOIo Iporpecca, copMupo-
BAaHHOCTh OTHOILIEHHS K MaTeMaTHKE KaK K 4acTH OOIIeYeNOBEUECKOW KYJIbTYphI uepes3
3HAaKOMCTBO C UCTOPHEH pa3BUTUS MaTEMaTHKH, IBOJIOLMEH MaTEMaTUUYECKUX UIEH;

3) pa3BUTHE JOTMYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOT'O BOOOPAXKEHHS, aIrOPUTMHYeE-
CKOM KYJIbTYpbl, KPUTUYHOCTU MBIIUIEHUS HA YPOBHE, HEOOXOAUMOM AJis OyayIiel mpo-
(beccroHambHON AEATEIBHOCTH, IS IPOAOIDKEHU 00pa30BaHUs U caMO00pa30BaHus;

4) oBiafiecHHe MaTEeMaTUYECKUMHU 3HAHUSAMU U YMEHUSAMH, HEOOXOIUMBIMHU B [TOBCEHEBHOM
KHU3HH, JJIS1 OCBOSHHSI CMEKHBIX €CTECTBEHHOHAYYHBIX JWCHUIUIMH U TUCHUIUIAH TIPO-
(eccHoHAIBHOIO LMKJA, s HOJydeHHs oOpa3oBaHMs B 00NacTAX, HE TpeOyromux
yri1yOJIeHHON MaTeMaTHYeCKOU OATOTOBKH;

5) TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOpa30BaHHUIO, HA MPOTS-
KCHUU BCEHW JKU3HU; CO3HATENPHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BAHHIO Kak
YCJIOBHIO YCIIEIIHOM Mpo(hecCHOHATBHON M 0OLIECTBEHHON AEATENbHOCTH;

6) TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEJIbHON TBOPUECKON M OTBETCTBEHHOM JI€ATENb-
HOCTH; NPOSIBJICHHE HHUIIMATUBBI U TOTOBHOCTh K TOCTOSTHHOMY CaMOPAa3BUTHIO;

7) TOTOBHOCTb K KOJIJIEKTMBHOM paboTe, COTPYAHHMYECTBY CO CBEPCTHHKAMH B OOpa3oBa-
TEJIbHOM, OOIECTBEHHO II0JE3HOM, y4yeOHO-HCCIIE0BaTEeNIbCKOM, MPOEKTHOM M APYyrux
BUJIAX JICATEILHOCTH;

8) oTHolIeHHne K NPodEeCCUOHATBHON JEesITeIbHOCTH KaK BO3MOKHOCTH YYacTHs B PELICHUU
JIMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;

9) cnocoOHOCTh K OLIEHUBAHHUIO YCTHBIX U MUCHbMEHHBIX BBICKA3bIBAaHUM C TOUKHU 3pEHUS Ma-
TEMaTHYECKOTO SI3bIKa, 9()(HEKTUBHOCTH JOCTHKEHHUS MOCTABICHHBIX KOMMYHHKATHBHBIX
3aJja4; TOTOBHOCTh K MPO(eCcCHOHANbHOM KOMMYHUKAIMU, TOJEPAHTHOMY OOILEHHIO;
CIIOCOOHOCTBH BECTH AMAJIOT ¢ OOYYaIOIIMMUCS, POAUTENAMHU (3aKOHHBIMU NPEACTaBUTE-
JSIMH) 00YyYarouXcsl, JPYTUMH MEAArorHuecCKUMI pabOTHUKAMU U CIIEUATUCTaMU, J10-
CTHTaTh B HEM B3aWMOIIOHMMaHUS, HaXOAUTh OOIIME IeNTH M COTPYIHHYATh JUISl MX JI0-
CTHOKCHHS )

o MemanpeOMemetx:

1) yMeHHe caMOCTOATENBEHO OMPEAEIISATD IEJIH JACSITEIIBHOCTA U COCTABIISITh TJIAHBI IS TEIb-
HOCTH; CAMOCTOSITEIbHO OCYUIECTBISATh, KOHTPOJIHUPOBATH U KOPPEKTUPOBATH AESTENb-
HOCTb; UCIIOJIH30BaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTUXKEHUSI TTOCTABIICHHBIX IIEJIeH U
peal3aiyy MIAHOB JACSITeNbHOCTH; BRIOUPATh YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTY-
alusax;

2) yMeHHE TPOAYKTUBHO OOIIAThCSI M B3aMMOJCHCTBOBATH B MPOIIECCE COBMECTHOW jes-
TEITBHOCTH, YYUTHIBATh MO3HUIIUU JPYTUX YYACTHUKOB JEATEIHHOCTH, d3()(PEKTUBHO pa3-
pemarh KOHMINKTHI,

3) BlajieHNe HaBBIKAMHU IMO3HABATEIBHOM, y4eOHO-MCCIEIOBATEIHCKON U MPOEKTHOW Jes-
TEIHHOCTH, HABBIKAMU pa3pelieHus: mpodaeM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOS-
TETLHOMY TIOMCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO DPa3TUIHBIX
METOIOB IIO3HAHUSI;

4) TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEILHON HH(GOPMAIIMOHHO-TTO3HABATEIILHON Jes-
TEIHHOCTH, BKIIFOUAs] YMEHHE OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(DOpPMAIIHH,
KPUTUYECKH OLICHUBATh U HHTEPIPETUPOBATH HH(DOPMAITHIO, TIOTYyIAEMYIO U3 PA3THIHBIX
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HUCTOYHUKOB;

5) BIaZeHUE SI3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOY-
KY 3PEHMs], HCII0JIb30BATh aJIcKBAaTHBIC SI3BIKOBBIE CPENICTBA;

6) BiageHNE HABBIKAMU ITO3HABATEIbHOM pe(IEKCHHM KaK OCO3HAHMS COBEPIIAEMBIX JIEH-
CTBUH U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, I'PaHUL] CBOErO 3Ha-
HUs U HE3HaHUS, HOBBIX II03HABATEIIBHBIX 3a7a4 U CPEACTB IS UX JOCTUKEHUS;

7) 1eneyCcTpEMIIEHHOCTh B MOMCKAX U NMPUHATUU pEIIeHHH, cOOOpa3uTenbHOCTh U UHTYH-
IIUs1, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHI; CIIOCOOHOCTh BOCIIPUHUMATD Kpa-
COTY ¥ TApMOHUIO MUPA;

*  npeomemHbvix:

"Maremaruka" (BKJIIOUas anreOpy U Hadajla MaTeMaTHYECKOTO aHaIn3a, FTeoMeTpuro) (6azo-
BbIl YpOBEHbB) - TpeOOBaHMs K MPEAMETHBIM pe3yJibTaTaM OCBOEHMs 0a30BOro Kypca Mare-
MaTHKH JTOJDKHBI OTPaXKaTh:

1) copMupoBaHHOCTH TPEICTABICHUH O MaTeMaTHKE KaK YaCTH MUPOBOH KYJIbTYPHI H O
MECTe MaTEeMaTUKU B COBPEMECHHOW NMBUJIM3AIMHU, O CIIOCO0AX OMHMCAaHUS Ha MaTeMaTH4e-
CKOM $I3BIKE SIBJICHUI peabHOTO MHpA;

2) chOpMHUPOBAHHOCTD IMPEICTABICHU O MATEMaTHYECKUX IMOHATUSAX KaK O BAXKHEHIITMX
MaTeMaTHYECKUX MOJAEISAX, MO3BOJISIOMINX OMUCHIBATh M M3y4aTh pa3HbIC NMPOIECCHl U SB-
JICHHS, TIOHMMAaHUE BO3MOXXHOCTH aKCHMOMAaTHYECKOTO MOCTPOCHHS MAaTEeMAaTHYECKHUX TEO-
puif;

3) BiaJcHHE METO/JaMH JIOKA3aTEelIbCTB M aJIrOPUTMOB PEIICHUS; YMEHUE UX NPUMCHSTH,
MIPOBOJIUTH JTOKa3aTeJIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a7ay;

4) BnaJeHNE CTAHIAPTHBIMU MPUEMaMH PEIICHUS PAIMOHAIBHBIX U HPPAIMOHAIBHBIX, T10-
Ka3aTeNbHbIX, CTETIEHHBIX, TPUTOHOMETPHYECKUX YPAaBHEHHUH M HEPABEHCTB, UX CUCTEM; HC-
MOJIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHUCIIE JIJISl TOMCKA MYTH PEIICHUS
Y WUTFOCTPAIIMY PEIICHUsS] YpaBHEHUH U HEPABEHCTB;

5) chopMHUpOBaHHOCTH MpeACTaBICHUI 00 OCHOBHBIX MOHATHIX, UIEAX U METOJIaX MaTeMa-
TUYECKOTO aHAJIN3a,

6) BIaJieHHE OCHOBHBIMU MOHSATHSIMH O IUIOCKHMX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, X OCHOBHBIX CBOWCTBaX; C)OPMHUPOBAHHOCTh YMEHHUS paclio3HaBaTh Ha YepTe-
’KaxX, MOJENIAX M B PEaTbHOM MHpE reoMeTpuueckue (GUrypbl; MpUMEHEHHE H3yYeHHBIX
CBOWCTB TeOMeTpHUECKUX (pUryp u GopMys uist pemieHust TeOMETPUIECKHX 3a7ad U 3a1ad C
MPAKTUYECKUM COJICPKAHUEM;

7) chOpMUPOBAHHOCTb MPEACTABIECHUI O MpolLeccax U SBICHUIX, UMEIOIUX BEPOSITHOCT-
HBIA XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHpE, 00 OCHOBHBIX ITO-
HATHUSAX DJIEMEHTAPHON TEOpUU BEPOATHOCTEH; YMEHUI HAXOAUTh U OLICHUBATH BEPOSATHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEHINX MPAKTHYECKUX CUTYAIMsIX W OCHOBHBIE XapaKTepH-
CTHKU CIIy4allHbIX BEJTMYWH;

8) Bia/meHe HAaBBIKAMHU HCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IPH PEIICHUN
3azady;

B pesyabTare n3y4eHnss MATEeMaTHKH HA 0230BOM YPOBHe
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T'ATIIOY CO «KaMEBIILIOBCKUI ITeAarornuyeCcKiuid KOIIEIK»

Pabovas nporpamMma yueOHOro mpeamera

MaremaTnka

B cooTBeTcTBHU ¢ PT'OC COO, ¢ yuerom I10OOII COO

Ba3oBblii ypoBeHb
«IIpo6s1eMHO-(PYHKIMOHAJIbHBIE Pe3YJIbTATHD)

Paznen

I. O0y4aromuiicss HayYuTCS

II1. O0y4yarommiicst MOJTYy4YUT BO3-
MO’KHOCTh HAYYUThCH

IMeaun ocBoeHUsI
npeaMera

Jl71s1 ICIT01p30BaHMS B TIOBCETHEBHOM
JKU3HH B 00€CIIeUeHUs BO3MOKHOCTH
YCHENIHOTO MPOJOHKEHUS 00pa30BaHUs
10 CHEITHATBHOCTSIM, HE CBI3AHHBIM C
NPUKIIATHBIM UCIIOB30BAaHUEM MaTeMa-
THKH

Jlna pazeumus Mbluiienus, UCHOIb308a-
HUSL 8 NOBCEOHEBHOI ICUIHIUL

u 0obecneueHusr 603MOICHOCTIU YCHeUl-
HO20 NPOoO00JIdNCEHUs 0OPA308AHUS NO
CNeyuanbHOCMAM, He CEA3AHHBIM C NPU-
KAAOHBIM UCHOTb308AHUEM MANEMAMU-
KU

TpeboBaHus K pe3yJibTaTaM

Inemenmol meopuu
MHOIICecCme u mame-
MAMUYECKOU T102UKU

—  Omnepuposath Ha 6a30BOM ypoBHe'
MOHATHSAMU: KOHEUHOE MHOYKECTBO,
3JIEMEHT MHOXKECTBA, TIOJMHOXKe-
CTBO, II€peceueHNe U 00beINHEHNE
MHO>KECTB, YUCIIOBBIE MHOXECTBA Ha
KOOPAMHATHOM NPSIMOM, OTPE30K,
WHTEPBAI;

— omnepupoBarb Ha 6a30BOM ypOBHE
MOHATHSAMU: YTBEP)KJIECHHUE, OTPHULIA-
HUE YTBEPKACHUS, UICTUHHBIEC U
JIO’KHBIE YTBEPKIEHUS, IPUUNHA,
CJIEJICTBUE, YACTHBIN CITy4ail 001Iero
YTBEPXACHUS, KOHTPIPUMED;

—  HaxoJWTh IepecedeHne u o0bearHe-
HUE JIByX MHOKECTB, NIPE/ICTABICH-
HBIX rpa)MuecKy Ha YUCIIOBOH Mpsi-
MOW;

— CTpPOUTH Ha YUCJIIOBOU MPSIMOM MOJI-
MHO>KECTBO YHCIIOBOT'O MHOXECTBA,
3a/laHHOE MTPOCTEUIINMU YCIIOBUSAMY;

—  paclo3HaBaTh JIOXKHBIE YTBEPAKIE-
HUSI, OLIMOKY B pacCy>KICHUSIX,

B TOM YHCJI€ C HCIOJIb30BaHUEM
KOHTPIIPHMEPOB.

B noeceonegroui srcuznu u npu uzyyenuu
opyaux npeomemos.

— HCIOJb30BaTh YHCIIOBBIE MHOKECTBA
Ha KOOPIMHATHOM NPSAMOM 11 ONH-
CaHUs peaNbHbIX MPOIECCOB U SIBJIE-
HUIL;

— TIPOBOJHUTEH JIOTHYECKHUE pacCykie-
HUS B CUTyallUsX TOBCEIHEBHON
KU3HU

—  Onepuposamys’ NOHAMUAMU. KOHEY-
HOe MHOJCECBO, dTIeMeHIM MHO-
aHcecmea, NOOMHOINCeCmEo, nepece-
yeHue U 006veOUHEHUE MHOMCECS,
YUCTI0BblE MHOJICECBA HA KOOPOU-
HAMHOU NPAMOU, OMpe30K, UHmep-
841, NOJLYUHINEPBATL, NPOMENHCYIOK
C 8bIKOJIOMOU MOYKOU, epaghue-
cKoe npedCmasieHue MHONCECE Ha
KOOPOUHAMHOU NIOCKOCU,

—  Onepuposamsv NOHAMUAMU:
YmeepicoeHue, OmpuyaHue
VIMBEPIHCOeHUsL, UCTHUHHBLE U TOHC-
Hble YIMBEPIHCOCHUS, NPUYUHA, Cle0-
cmeue, Yacmuwlll caydai ooue2o
VMEEPIICOeHUst, KOHmMpRpumep;

—  npoeepamb NPUHAOJIEHCHOCHb Jle-
MeHmMa MHOIHCECMBY;

—  HaxoOoumw nepeceyeHue u 06veou-
HEeHUe MHONCECNS, 8 MOM YlUcie
npeocmasieHHbIX epaguiecK Ha
YUCTOBOU NPSMOUL U HA KOOPOUHATI-
HOU nJIoCKoOCmu,

—  Np080OUmMb OOKA3ameibHble Pac-
cyoicoerust 01 0O0CHOBAHUSA UC-
MUHHOCMU YINGEPAHCOEHULI.

B nosceonesnoil sicusnu u npu uzyyenuu
opyeux npeomemos:

—  UCNONIb308aMb YUCTIOBLLE MHOJICE-
CcMea Ha KOOPOUHAMHOU NPIMOU U
Ha KOOPOUHAMHOLL NAOCKOCU OJIsL
ONUCAHUSL PEATIbHBIX NPOYECCcos U
AGNeHUTL,;

—  nposooums 0oKazamenvivle pac-
CYIICOEHUS 8 CUMYAYUSIX NOBCe-
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Pabovas nporpamMma yueOHOro mpeamera

MaremaTnka

OHEBHOUL HCUZHU, NPU PeULEeHUU 30~
oau us opyaux npeomemos

Yucna u svipasrice-
Husn

OnepupoBaths Ha 6a30BOM YpPOBHE
MOHATHAMU: 1IeJI0€ YUCIIO, e~
MOCTB YHCeJl, OOBIKHOBEHHAS APOOb,
JECSITUYHAs IpoOb, pallHOHAIbHOE
YHCII0, MPUONMKEHHOE 3HAYCHNE
YHCIIa, 9aCTh, OIS, OTHOIIICHNE,
MIPOILIEHT, MTOBBIIIEHNE U TIOHIDKEHUE
Ha 3aJJaHHOE YHCJIO MPOLICHTOB,
MacuiTao;

OTIepupOBaTh Ha 0a30BOM YPOBHE
MOHATHSAMU: JIOTapU(M YnCIIa, TPHU-
TOHOMETPHYECKAs OKPY>KHOCTb, Tpa-
JycHasi Mepa yriia, BeJIMYlHa yria,
3a/IaHHOTO TOYKON Ha TPUTOHOMET-
pHUECKON OKPYKHOCTH, CHHYC, KO-
CHUHYC, TAHI'€HC ¥ KOTaHT'€HC YTJIOB,
UMEIOIINX TIPOU3BOJIEHYIO BETUIH-
HYy;

BBITIOJTHATH apuMeTHYeCcKue ek-
CTBHSI C IIETBIMH U pallHOHATbHBIMU
YHCIIaMU;

BEITIOHSTH HECJIOXKHBIE TTPeoOpazo-
BaHUS YHACIOBBIX BBIpaXEHUH, CO-
JepKalIiX CTETICHN YUCEe, TH00
KOPHH M3 YHCEI, JIN0O JIorapruQMbI
YHUCelT;

CpPaBHMBAThH PAIMOHAILHBIC YHCIA
MeXy co0oii;

OIIGHUBATh ¥ CPABHUBATH C PaIHO-
HAJILHBIMU YK CIIAMU 3HAUCHHUS 11e-
JIBIX CTENEHEH Ynces, KOpHEH HaTy-
PaJIBHOI CTENeHH U3 YHCed, JIoTa-
pUQMOB YUCET B MIPOCTHIX CIYyYasIX;
M300pakaTh TOYKAMHU Ha YMCIOBOU
MPSMOI TIeJTbIe ¥ PallMOHAIbHBIE
YUCIIa;

M300pakaTh TOYKAMHU Ha YMCIOBOU
IIPSIMOM LIEJIbIE CTEIIEHH YUCEIL, KOP-
HU HaTypaJbHOW CTEIIEHU U3 YUCEIL,
sorapu(MbI YUCEI B IPOCTHIX CITy-
qasx;

BBITOJIHSITH HECJIOXKHBIE ITPeoOpaso-
BaHMSI MEJBIX U APOOHO-
paloOHANIBHBIX OYKBEHHBIX BBIpa-
JKCHHH;

BBIPQXKATh B IPOCTEHIIINX CITydasx
W3 paBEHCTBA OJIHY ITEPEMEHHYIO Ye-
pe3 Apyrue;

BBIYUCIISITH B TPOCTHIX CIyYasiX 3Ha-
YECHHS YHCIIOBBIX U OYKBEHHBIX BBI-
pasKeHMIA, OCYIIECTBIIsIT HEOOXOIH-

C80600HO onepuposams NOHSMUSL-
MU: yenoe 4ucno, 0enuMoCcms yucer,
00bIKHOBEHHASL OPOOb, OeCAMUUHAS
0poOb, PAYUOHATBHOE YUCTO, NPU-
OnudiCénHOe 3HAUEHUe YUCd,
yacms, 00, OMHOULEHUE, NPO-
yenm, nogvllueHUe U NOHUdICEHUE HA
3a0aHH0e YUCLO NPOYEHMO8, MAC-
wmaob,

npuU8oOUNMsb NPUMEPDL HUCel C 3d-
OAHHBLIMU CBOUCMBAMU OCAUMOCMU,
ONepupoBams NOHAMUAMU. 102A-
pugm yucaa, mpueoHomempuye-
CKAsL OKPYHCHOCMb, PAOUAHHAS U
2PAOYCHAsL MEPA Yena, GeIUUUHA Ye-
Ja, 3a0aHHO20 MOYKOU HA MPUco-
HOMEmPU4eCcKoll OKPYICHOCU, CU-
HYC, KOCUHYC, MAH2EeHC U KOMAH-
2EHC Y208, UMEIOWUX NPOU3EOTb-
HYI0 GeUYUHY, YUCTA e U T,
BLINOJHAMb apu@memuueckue oeii-
CMeUsl, CoYemas yCmuvle U NUCh-
MEHHbLE NPUEeMbl, NPUMEHSS NPU
He0OX00UMOCTU BbIYUCTIUMENbHYLE
ycmpoiicmaa,

HAXOOUMb 3HAYEHUST KOPHS HAMY-
PANbHOU CIenenu, CMmeneHu ¢ pa-
YUOHALHBIM HOKA3amenem, 102d-
pugma, ucnoav3ys npu Heoodxoou-
MOCHIU 8bIYUCTUMENbHbIE YCIMPOL-
cmea;

101b308aMbCA OYEHKOU U NPUKUO-
KOl NpU NPAKMU4eCcKux pacuemax,
npo6oOUNs NO UIBECHHBIM (OPMY-
JIaM U Npasunam npeoopas0eanus
OYKBEHHDBIX 8bIPANCEHUI, BKITIOHA-
FOWUX cmenenu, KOpHU, 102apugmvl
U mpucoHomempuyeckue PyHKyuu,
HAXO0O0UMb 3HAYEHUS YUCTOBbIX U
OYKBEHHbBIX 8bIPANCEHULL, OC)-
wecmesisi Heobxo0uMbvle NOOCMa-
HOBKU U RPeobpazo8anusi;
U306padcamv cxemamuiecKku yeoi,
BEUYNUHA KOMOPO2O GbIPANCEHA 6
2padycax unu paouanax;
UCNOTB306AMb NPU PelleHUU 3a0ay
MabauuHvle 3HAYeHUs MPUSOHO-
Mempudeckux QyHKyuil yenos,
BbINONIHAMb NEPEBOO BEUNUHDL Ved
U3 paoUanHOU Mepul 8 2PAVYCHYIO U
0bpammuo.
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Pabovas nporpamMma yueOHOro mpeamera

MaremaTnka

MBI€ TTOJICTAHOBKH U TIpeobpa3oBa-

HUS;

— W300pakaTb CXeMaTUYECKH yTol,
BEJIMYMHA KOTOPOTO BBIpaKEHA B
rpamgycax;

— OLCHMBATh 3HAKH CHHYCa, KOCHHYCA,
TaHTeHCa, KOTAHTCHCA KOHKPETHBIX

YIJIOB.

B nosceounesnotl ocusnu u npu usyyenuu
Opy2ux y4eOHvIX NPeOMemos:

—  BBITIOJHSAThH BBIYHCIICHUS MPH pelie-
HUHM 33]]a4 PAKTHYECKOTO XapaKTe-
pa;

—  BBINIOJHATH MPAKTHUYECKHUE PACUETHI C
MCIIOJIb30BaHUEM TIPH HEOOXOTUMO-
CTH CIIPABOYHBIX MATEPHAIIOB U BbI-
YHCITUTENBHBIX YCTPOUCTB;

—  COOTHOCHTPH peajbHbIC BEIUUNHEI,
XapaKTePUCTHKH OOBEKTOB OKPYKa-
FOIIET0 MHpPa ¢ UX KOHKPETHBIMHU
YHCIIOBBIMU 3HAYCHUSIMU;

—  HCIOJI30BAaTh METOJBI OKPYTIICHHS,
MpUOIMKEHUST U TIPUKUIKK TIPH pe-
[IEHUH MTPAKTUYIESCKUX 3a7[a4 IMOBCe-
MHEBHOU KU3HU

B nosceonesnoui socuznu u npu uzyuenuu

Opyeux yueoHvlx npeomemos:
BbINONHAMb OCUCMBUSL C YUCTOBbIMU
OQHHBLIMU NPU peuteruu 3a0ay
NpaKmuyecKo2o xapakmepa u 3a-
0au U3 pasmuyHelx ooaacmell 3Ha-
HULL, UCTIONL3YSL NPU He0OX0OUMO-
cmu CnpagoyHvle MAMepUansl U
8bIYUCTUMENbHBIE YCIMPOUCMEA,
OYEHUBAMb, CPABHUBAMD U UCTONb-
306amb NPU peUeHUn NPAKmuye-
CKUX 3a0a4 YUCNI08ble 3HAUEHUSL pe-
ANbHBIX GENUYUH, KOHKPEMHbLEe YUC-
JI08ble XAPAKMePUCMUKY 00beKmos
OKpYyJicaiowe2o mupa

Ypasnenusa u nepa-
6encmea

— Pemars nuHeliHbIe ypaBHEHUS U HE-
paBeHCTBa, KBaJ[paTHbIC ypaBHEHMUS;

— peuiath JorapugMuYecKue ypaBHe-
Hus Buaa log , (bx + ¢) = d u ipo-
creiue HepaBeHCTBa Buaa log , x <
d;

— pemiaTh MOKa3aTelbHbIe YpaBHEHUS,
Buna ™= d (rae d MOKHO mpe/i-
CTaBUTbH B BUJIE CTEIIEHU C OCHOBA-
HUEM d) U IPOCTEHIINEe HEPABEHCTBA
Buna a < d (rae d MOKHO mpej-
CTaBUTH B BUJIE CTEIIEHU C OCHOBA-
HHEM @);.

— TIPHUBOJUTH HECKOJIEKO IPUMEPOB
KOpHEH MpOCTEHIIETr0 TPUTOHOMET-
PHUECKOTO YpaBHEHHS BUIA: Sin X =
a, cosx=a, tgx=a,ctgx=a, rae
a — TabIM4YHOE 3HAUYEHHE COOTBET-
CTBYIOILEH TPUTOHOMETPHUUYECKON

GyHKIUH.

B nosceonesnoil sicusnu u npu uzyyeHuu
opyaux npeomemos.

—  COCTaBJIAITh M pPellIaTh YPaBHEHHUS U
CUCTEMbI YPaBHEHHU NIPU PELICHUH
HECJIO)KHBIX MTPAKTHYECKUX 3314

Pewams payuonanvuvie, noxasa-
menvHbie U 1o2apugmuieckue
VDAGHEHUs U HepaseHcmed, npo-
cmetiuue uppayuoHaIbHble U mpu-
20HOMempuiecKue ypasHeHusl, He-
PABEHCMBA U UX CUCTNEMDbL,
UCNONBL306AMb MEMOObL PEULeHUS
VPasHeHUll: npueedeHue K Uy
«npoussedeHue pasgHo Hy0» Uil
«YaAcmMHOe PAGHO HYMI0», 3AMEHA
nepemMenHbIX;

UCNONb306AMb MEMOO UHMEPEAT08
071 peuleHusi HepageHCme,
UCNOIBb308aMb 2PAPUUECKULE MEMOO
07151 NPUOTUICEHHO20 PeuleHUs
VDAGHEHUTl U HEPAGEHCME,
uz06padcamv Ha MpuecoHOMempu-
YeCKOU OKPYICHOCIU MHOICECHIBO
peutenuti npoCmeuuux mpueoHo-
MempudecKux ypaeHeHull u Hepa-
6eHCmE;

BLINONHAMb OMOOP KOPHEll ypasHe-
HULL UTU petleHUli HepageHCma 6
coomeemcmsuy ¢ OONOIHUMENb-
HBIMU YCIOGUAMU U OZPAHUYEHUAMU.

B nosceonesnoui srcusnu u npu uzyuenuu
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Pabovas nporpamMma yueOHOro mpeamera

MaremaTnka

Opyeux yueOHvlX npeomemos:
COCMABIAMb U peuams YPasHeHUs,
cucmemul YpasHeHUll U HEPAGEH-
CmMea npu peueHuu 3a0a4 Opyaux
YueOHbIX npeoMemos;
UCNONIL306AMb YPAGHEHUSL U HEPA-
8eHCmMBa 0Jisk NOCMPOEHUS U UCCTie-
008aHUsL NPOCMEUUUX MAMEMATU-
YyecKux Mooenetl peaibHblX cCumya-
Yutl unU RPUKIAOHBIX 3A0a4;
YMemb UHMEPNPEemuUpo8amy noy-
YEHHDBLI NPU PEULEHUU YPABHEHUS,
Hepasencmea Uil CUCHeMbl pe-
3YILMAmM, OYeHUBamb €20 NPAoo-
nooobue 6 konmexcme 3a0aHHOU
PEAIbHOU CUMyayuu Ui NPUKIao-
HoU 3a0a4u

Dyukuyuu

OnepupoBats Ha 6a30BOM YPOBHE
MOHSATHSIMU: 3aBUCHMOCTD BEJTUYWH,
(byHKUMS, apryMeHT U 3HaYCHHE
(GyHKIMH, 007aCTh ONPEeICICHUS U
MHOXECTBO 3Ha4eHUH (PyHKUNH,
rpaduK 3aBUCUMOCTH, Tpaduk
¢byHKUMHM, HyIH QYHKIWH, TPOME-
JKYTKHU 3HaKOIIOCTOSIHCTBA, BO3pac-
TaHHe Ha YHCIOBOM MPOMEXKYTKE,
yObIBaHHE HA YUCIIOBOM IPOMENKYT-
Ke, HanOoJIblllee 1 HauMEHbILIee 3Ha-
YyeHre (QYHKIMH Ha YHCIOBOM IPO-
MEXYTKe, Iepruoandeckast GyHKIUS,
nepuo;

orepupoBaTh Ha 0A30BOM YPOBHE
NOHATHAMU: TIpsiMast U oOpaTHas
MPONOPIUOHANEHOCTh TMHEHHAS,
KBaJ[paTHYHast, JIorapupMudecKas u
nokasarenbHasi QyHKIUH, TPUTOHO-
MeTpHUecKue (QyHKIINY;
pacro3HaBath rpad)uKu 3JeMeHTap-
HBIX QYHKIMN: TPSAMON 1 00paTHON
MPONOPIUOHATIEHOCTH, TUHEHHOM,
KBaJpaTHYHOH, JOrapupMuieckoi u
MOKa3aTeNbHON (PyHKIINH, TPUTOHO-
METPUUECKUX PYHKIIHIA;

COOTHOCHTH Ipa)MKH 3JIE€MEHTAPHBIX
GyHKUMI: TPsIMOM 1 0OpaTHOW TPo-
MOPUMOHAIBLHOCTH, JIMHEHHOH, KBaJI-
paTHYHOMN, JIOTapU(PMHUUECKON U TI0-
Ka3aTeJbHON (QYHKIUHA, TPUTOHO-
METPHUUECKUX QYHKIHIA ¢ popMyma-
MU, KOTOPBIMH OHU 32]1aHbI;
HaXOJUTh MO TpaduKy NpUOTHKEH-
HO 3HaueHMs PYHKIMHU B 3aJaHHBIX
TOYKAX;

Onepuposame noHamuamu. 3a6u-
CUMOCTb GeTUYUH, YHKYUS, apey-
MeHm U 3HayeHue QyHKyuu, 0o-
J1acme onpeoeneHus U MHOHCECMEo
3HaueHutl YyHKYUU, epagux 3a6u-
cumocmu, epagpux yHKyuu, Hyau
DYHKYUU, NPOMENCYMKU 3HAKONO-
CMOAHCMBA, 603pacmanue Ha Yuc-
JI080OM HpOMeEdCYMKe, YOblBaHue Ha
YUCTI080M NPOMeEANCYmKe, HAUDONb-
wiee u HaumeHvulee 3HaueHue
DYHKYUU HA YUCTOBOM NPOMEINCY M-
Ke, nepuoouyeckas QyHKyus, nepu-
00, YemHas U HeuemHas PYHKYUu,
onepuposams NOHAMUAMU. NPAMASL
U 06pamuas NPONOPYUOHATLHOCHIY,
AUHEUHAs1, K8AOPAMUYHAS, J102A-
pugmuveckas u noxazamenvbHas
GyHKYUU, mpucoHOMempuiecKue
dyHryuu;

onpeoensime 3HaA4eHue QYHKYUU no
3HAYEHUIO apeyMenma npu paziuy-
HbIX CHOCOOAX 3a0aHuUst YyHKYUU,
Cmpoums 2paguKu u3y4eHHoix
Qyuryuil;

ONUCHIBAMb NO 2PAPUKY U 8 NPO-
cmetuux cayyasx no gopmyne no-
sedenue U ceoticmea Qyukyul,
Haxoo0ums no 2paguxy QyHKyuu
Haubonbue U HauUMeHblUUe 3HAYe-
HUs;

cmpoums 3¢Ku3 epagpuxa QyHkyuu,
y0osiemeopsoueti NPU8eOeHHOMY
Habopy yCcaosuil (MPoOMeXCymKiu
8o3pacmanus/yovleanus, 3HaueHue
@yHKYUU 8 3a0AHHOU MOUKe, MOYKU
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—  ONpenemnsTh 10 rpaduKy CBOHCTBA
¢byHKIIH (HyITH, TPOMEXKYTKH 3HA-
KOTIOCTOSTHCTBA, IPOMEKYTKH MOHO-
TOHHOCTH, HAUOOJIBIINE U
HaVMEHBIINE 3HAYCHUS U T.I1.);

—  CTPOMUTbH 3CKU3 rpaduka QyHKIHH,
YIOBIIETBOPSIOLIECH MPUBEACHHOMY
Habopy yciaoBuil (MPOMEXYTKH BO3-
pactanus / yObIBaHHS, 3HAUCHUE
(YHKUMH B 3aJaHHON TOYKE, TOUKH
9KCTPEMYMOB H T.J.).

B nosceonesnoii srcusnu u npu uzyyeHuu
Opy2ux npeomemos:

—  ONpeensTh Mo rpaguKaM CBOHCTBA
PEATBHBIX TPOIIECCOB M 3aBHCHMO-
creil (HandoIbIINe U HAaUMEHBIITHE
3HAYCHUS, TPOMEKYTKH BO3PACTAHUS
1 yOBIBaHUs, MPOMEKYTKH 3HAKOIIO-
CTOSTHCTBA | T.II.);

— UWHTepIpeTHpPOBaTH CBOWCTBA B KOH-
TEKCTE KOHKPETHOU MPaKTUUECKOMN
CUTYyaluu

IKCMPEMYMO8, ACUMNIMOMbL, HYIU
@yHryuu u m.o.);

pewams ypasHeHusl, Rpocmetiuiue
cucmembl ypasHeHUtl, UCNONb3YS
ceolicmea pyHKyuil u ux epaghuxos.

B nosceonesnoui sorcuznu u npu uzyuenuu

Opyeux yueOHvlx npeomemos:
onpeodensims no 2papuram u uc-
noIb308aMsb 0Jis PEUeHUs NPUKIAO-
HBIX 3a0a4 C8OUCMEA PeanbHblX
npoyeccos u 3a8UcCUMocment
(Haubonvbuite u HauMeHbUUE 3HA-
YeHUsT, NPOMENCYMKU O3PACAHUSL
U Yobi8anust YYHKYUU, NPOMENCYN-
KU 3HAKONOCMOSHCMEA, ACUMNMO-
mol, nepuoo u m.n.);
UHMEPNPEemupo8ams C8OUCMEA 6
KOHMeKcme KOHKPemHOU npaKmu-
YeCKoU Cumyayuil,

onpeodensims no epagpuxam npo-
cmetiuiue Xapaxkmepucmuky nepuo-
OuuecKux npoyeccos 8 OUoaI02Ul,
IKOHOMUKE, MY3bIKE, PAOUOCES3U U
op. (amnaumyoa, nepuoo u m.n.)

Inemenmeol mame-
MaAmMu4ecKozo ana-
auza

— OmnepupoBaTh Ha 6a30BOM YpOBHE
MOHSATHSIMU: TIPOU3BOIHAS (PYHKIMK
B TOYKE, KacaTenbHas K rpaduKy
(yHKIMH, TPOU3BOIHAS (HYHKITHH;

—  OIpenensiTh 3HAUEHUE MTPOU3BOJHOM
(YHKIIMH B TOYKE IO N300paKEHUIO
KacaTeJIbHOH K rpaduKy, IPOBE/ICH-
HOH B 3TOH TOYKE;

—  perlaTh HECJIOXKHBIE 3a/1a4X Ha MpU-
MEHEHHUE CBA3H MEKAY MPOMEXYT-
KaMU MOHOTOHHOCTH U TOUYKaMHU
IKCTpeMyMa (QYHKIINH, C OJJHOM CTO-
POHBI, ¥ IPOMEXYTKaMH 3HAKOIIO-
CTOSIHCTBA M HYJISIMH TTPOU3BOTHOM
9TO# QyHKIIMU — C IPYTOM.

B noscednesnoil sicusnu u npu uzyyeHuu
opyaux npeomemos.

—  TOJIB3YSACh rpaduKaMu, CPAaBHUBATh
CKOpPOCTH BO3pacTaHus (pocTa, mo-
BBIIIICHUS, YBEIMUEHUS U T.I1.) WIIN
CcKopocTH yObIBaHUS (TIAJICHYS, CHH-
JKCHHsI, yMEHBIICHHUS U T.I1.) BEJIU-
YHH B PeaJIbHBIX TPOIIeccax;

—  COOTHOCHUTbH 'paMiK¥ peaibHbIX
MPOLECCOB U 3aBUCUMOCTEN C UX
OIMCaHMSMH, BKITFOYAIONIMMH Xa-
PaKTEPUCTUKN CKOPOCTH U3MEHEHHSI

Onepuposamsv NOHAMUAMU: NPOU3-
800Has PyHKYUU 8 MOUKe, Kaca-
MmenbHas K 2pagouxy yHKyuu, npo-
U3B00HAS PYHKYUU,;

BLIYUCTAMb NPOUBOOHYIO 0OHOUIe-
HA, MHO2OUNIEHA, KBAOPAMHO20 KOP-
HS, NPOUZBOOHYIO CYMMbL (DYHKYULL,
BLIUUCTIAMb NPOU3BOOHBLE DIIEMEH-
MAapHbIX QYHKYUL U UX KOMOUHA-
Yuil, UCNONL3YSL CNPABOYHbBLE MAMe-
puanvl;

uccneo008ams 8 NPOCMeUx Cy-
Yasx QyHKYUU Ha MOHOMOHHOCD,
Haxooums Hauboabuiue u
HauMeHbuUe 3HAYeHUsl PYHKYU,
cmpoums 2paghuKu MHO2OYIEHO8 U
npocmetuux payuoHaIbHbiX QYHK-
Yuil ¢ UCNONIL308AHUEM ANNAPAMA
MAMeMamuyecko20 ananu3d.

B nosceonegnoui srcuznu u npu uzyuenuu

Opyaux yueOHvIX nPeomMemos.:
peuamos NPUKIaoHbvle 3a0a4u U3
buonocuu, GuzuKU, XUMUU, IKOHO-
MUKU U OpY2UX NPeOMemos, Ces3aH-
Hble C UCCIe008aHUeM XAPAKMepPU-
CMUK PeanbHbIX NPOYeccos,
HAX0MHCOCHUEM HAUOOILULUX U
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(OBICTpBII POCT, TTABHOE TTOHIIKE-
HUE U T.IL.);

—  HCIONB30BaTh TPa(QUKN peaTbHbIX
MIPOIIECCOB JISl PEIICHHSI HECTIOXK-
HBIX MTPHUKIIAIHBIX 33124, B TOM YUC-
Jie ompenenss no rpaduky ckopocTb
X0/1a ponecca

HAUMEHbUUX 3Haquu12, CKopocmu
U yCKopeHus u m.n.,;
uHmepnpemupoeantb nojiy4€eHHbvle
pe3yiomanivl

Cmamucmuka u
meopus éepoamHo-
cmeil, 102UKA U KOM-
ounamopuka

— OmnepupoBatb Ha 06a30BOM ypOBHE
OCHOBHBIMH OITUCATEBHBIMHU XapaK-
TEPUCTHKAMH YMCIIOBOTO HAOOPA:
cpenHee apupMeTHIECKoe, MeANaHa,
Haunbomblliee U HANMEHbIIIEEe 3HAYC-
HUS,

— omnepupoBarb Ha 6a30BOM ypOBHE
MOHATHSIMU: YaCTOTa U BEPOATHOCTD
COOBITHSI, CITyYaifHbIH BHIOOD, OTIBITHI
C PaBHOBO3MOXXHBIMH 3JICMEHTAp-
HBIMH COOBITHSIMU,

—  BBIYHCISATH BEPOSITHOCTH COOBITHI
Ha OCHOBE IOJICUETA YKCiIa UCXOJIOB.

B nosceonesnoii srcusnu u npu uzyyenuu
Opy2ux npeomemos:

—  OIICHMBATh U CPABHUBATH B IIPOCTHIX
CITy4asiX BEpOATHOCTU COOBITHH B
peanbHOM XKU3HH;

—  YHTaTh, COMOCTABIISTH, CPABHUBATD,
HUHTEPIPETUPOBATH B POCTHIX CITY-
Jasx peasibHbIe JJaHHbIC, TPE/ICTAB-
JICHHBIE B BHJIE TaOJIUII, THarpaMM,
rpadukoB

Hmems npedcmasnenue o ouc-
KPEMHbIX U HeNPEePbIEHbIX CLyYAll-
HbIX 8eIUYUHAX U PACNpeOeNeHUsX,
0 He3a8UCUMOCHIU CTIYYALIHBIX GelU-
YU,

umems npedcmasienue o mamema-
MUYECKOM 0XHCUOAHUU U OUChepCUU
CAVYAUHBIX GEIUYUH,

umMems npedCmasieHue 0 HOpMab-
HOM pacnpeoeneHuu U npumepax
HOPMANbHO PACHPEOEeNeHHbIX CIY-
YAUHDBIX BEIUYUH,

NOHUMAMb CYMb 3AKOHA OOILUIUX
yycen u 6b100OPOYHO20 Memood U3-
Mepenus 6eposImHOCHmel,

umemsv npedcmasietue 00 ycios-
HOU 8ePOAMHOCMU U O NOTHO Ge-
POSIMHOCIU, NPUMEHSIMb UX 8 pe-
weHuu 3a0au;

umMemv npedCmasieHue 0 8AN’CHbIX
YACMHBIX BUOAX pACHPeOeneHUl U
NPUMEHAMb UX 8 peuleHuU 3a0ay,
umMemv npedcmasienue 0 Koppeis-
YUuu CIy4auHbIX 8eTUYUH, O TUHEl-
HOll pecpeccull.

B nosceonesnoti scuznu u npu uzyuenuu

opyeux npeomemos:

BbIYUCTIAMb WU OYCHUBAMD BEPO-
AMHOCMU COOBIMULL 8 PEeAIbHO
HCUSHU;

8bI0UPaMb NOOX00sIUUE MEMOObl
npedcmasienus u 06pabomxu OaH-
HbIX;

yMemb peulams HeCI0HCHble 3a0a4u
Ha npuMeHeHue 3aKoHa OOTbUIUX
yucen 8 COYUON02UU, CMPAXOBAHUU,
30pasooxpanenuu, obecneyenuu
bezonacHocmu HaceneHus 8 upes-
BLIYAUHBIX CUMYAYUAX

Texcmoevle 3a0auu

— Pemarts HecnoXKHBIE TEKCTOBBIE 3a-
naquu pa3H1)1x THIIOB,

— aHaJM3UpOBaTh YCIIOBUE 3aJauM, IPU
HEOOXOJUMOCTH CTPOUTH TS €€ pe-
LIEHUS] MAaTEMATUYECKYIO MOJIENb;

Pewamyp 3a0auu pasnvix munos, 8
moMm uucie 3a0auu No8blueHHOU
mpyoHocmu;

8b1O0UPAMb ONMUMATLHBILL MEMOo0
Ppeuens 3a0a3u, paccmampueast
pazauynvie Memoobvl,
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MMOHUMATh ¥ UCIIOJIE30BaTh IS pe-
[IeHHA 33a]ja91 WHPOPMAIIHIO, TIPeI-
CTaBJICHHYIO B BUJIC TEKCTOBOU U
CHUMBOIIBHOM 3aITHCH, CXEM, TaOIHII,
JIuarpamm, TpaduKkoB, pUCYHKOB;
JIEACTBOBATH IO AlITOPUTMY, COAEP-
JKaleMycsl B YCIOBHH 3a/1a4U;
HCIIOJIb30BaTh JIOTHUECKHUE PACCYK-
JICHUS TP PEIICHUY 3a71a4U;
paboTaTh ¢ M30BITOYHBIMHU YCIIOBHUS-
MH, BEIOMpas U3 Bceil mHpOpMaITiy,
JTAHHBIE, HCOOXOIUMBIC JIJIS pellie-
HUS 3a/1a4U;

OCYIIECTBIISATH HECIOXKHEIH 1mepedop
BO3MOJKHBIX PEIICHHI, BRIOMpas U3
HUX ONTHMAaJIbHOE TI0 KPUTEPHSIM,
c(hopMyJIMPOBAaHHBIM B YCJIOBUU;
aHANM3UPOBATh U UHTEPIPETHPOBATH
MOJTy4YeHHBIE PEIICHUS B KOHTEKCTE
YCIIOBUS 33/1a4H, BRIOMPATH pellie-
HUS1, HE TIPOTUBOPEYAIINE KOHTCK-
cTy;

pemaTts 3a7a9u Ha pacueT CTOMMO-
CTH TOKYTIOK, YCITYT, MTOE3I0K U T.IL.;
periaTh HeCIOXKHBIC 3a]]a41, CBSI3aH-
HBIE C JTOJICBBIM y4acTHEM BO Biajie-
HUU QUPMOM, IPEANPUATHEM, He-
JIBUKUMOCTBIO;

pemiaTs 3a7a9u Ha [IPOCThIE TPOIICH-
ThI (CUCTEMBI CKHJIOK, KOMUACCHH) U
Ha BBEIYHCIICHUE CIIOKHBIX TIPOIICH-
TOB B Pa3JIMYHBIX CX€MaX BKIIAJIOB,
KpPEANTOB U UIOTEK;

peraTh MpakTHIECKHEe 3a/1a9u, Tpe-
OyroII[e MCIT0JIb30BaHUs OTPHUIIA-
TETHHBIX YUCEII; Ha OTIPE/ICIICHIE
TEMIIEPaTyphI, Ha ONPEIEIICHUE T10-
JIO’KEHUS Ha BPEMEHHOH ocH (70
HAaIIIEH 3phI U TOCJIE), Ha IBIDKCHHE
JIEHEXXHBIX CPEICTB (TIpH-
XO0J1/pacxo/), Ha ONpeelieHUE TITy-
OMHBI/BBICOTHI U T.I1.;

WCITOJIB30BaTh TIOHSTHE MacITaba
JUISL HAXOXKIE€HUSI PACCTOSHUN U
JUTHH Ha KapTax, TUIaHaX MECTHOCTH,
MJIaHaX MOMEUIEHUM, BBIKPOUKaX,
mpu paboTe Ha KOMIIBIOTEPE U T.II.

B nosceounesnoii scusnu u npu usyyenuu

Opyaux npeomemos:

pelaTh HECTIOKHBIC TPAKTHUECKUE
3aJ]auy, BO3HUKAIOIIHE B CUTYaIUsIX
MMOBCEHEBHOM KU3HU

CMpoUms M0oO0eb peuteust 3a0a4u,
nposooums 0oKazamevbivle pac-
CYAHCOCHUSL,

pewams 3a0aqu, mpedyoujue ne-
pebopa sapuanmos, nposepKu
yenosutl, 8blO0pa ONMUMATLHOZ0
pe3ynbmama;

AHATUBUPOBAMb U UHMEPNPEMUPO-
6amb pe3yIbmamul 8 KOHmMeKcme
VCA08Us 3a0adu, 8bloOUpams peuie-
HUs, He npomugopedaujue KOHmex-
cmy;

nepegooums npu peueHun 3a0a4u
unghopmayuro u3 00HoU Gopmul 8
Opyeyio, UCNONb3YSA NPU HeoOX00U-
MOcCmu cxemul, mMaOIUYsl, 2PAPuUKuU,
ouazpammol;

B nosceonesnoi sorcuznu u npu uzyuenuu

Opy2ux npeomemos:
pewiams npaKxmuyecKue 3a0aiu u
3a0a4u u3 Opyaux npeomemos

T'eomempusn

OnepupoBaths Ha 6a30BOM YpPOBHE

Onepupoeamb NOHAMUAMU. MOYKA,
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MOHATHSAMU: TOYKA, IPSAMas, TI0C-
KOCTb B TIPOCTPAHCTBE, Mapajlieib-
HOCTP U TIEPIICHANKYISIPHOCTD TIPS-
MBIX 1 INIOCKOCTEH;

— pacmo3HaBaTh OCHOBHBIE BUJBI MHO-
TOTPaHHHUKOB (IIpHU3Ma, MUPaMU/a,
NPSAMOYTOJILHBIN MapajlieNenue],
Ky0);

— u300paxkaTh U3ydaemble QUTYpHI OT
PYKH ¥ C IPUMEHEHHEM IPOCTHIX
YEePTEKHBIX HHCTPYMEHTOB;

— nenaTh (BBIHOCHBIC) TUIOCKHE YepTe-
KU M3 PUCYHKOB TIPOCTBIX 00 BEMHBIX
¢buryp: BUI CBEPXY, COOKY, CHU3Y,

—  U3BJEKaTh UHPOPMAIIHIO O MPO-
CTPAaHCTBEHHBIX T€OMETPUYCCKUX
¢urypax, npeacTaBICHHYIO Ha Yep-
TeXaxX U PUCYHKaX;

— TpuMeHsTh Teopemy [ludaropa npu
BBIYUCIICHUH 3JICMEHTOB CTEPEOMET-
pHUECKUX QHTYD;

— HaXOAWTH 00BEMBI U IUIOMIAIN TI0-
BEPXHOCTEU MPOCTEUIINX MHOT'O-
IPaHHUKOB C MIPUMEHEHUEM (opMyIT;

— pacmo3HaBaTh OCHOBHBIE BUJIBI TEI
BpalleHus (KOHyC, IMIMHAD, chepa
1 map);

— HaXOAWTH 00BEMBI U IUIOMIAIN TI0-
BEPXHOCTEU MPOCTEUIINX MHOT'O-
T'PaHHUKOB | TeJl BPAIICHUS C TIPH-
MeHeHHEeM (hopmyIL.

B noeceonegroti orcuznu u npu uzyyenuu
Opy2ux npeomemos:

— COOTHOCHUTH a0CTPaKTHBIE TEOMET-
pHUUECKHE MOHATHA U (AKTHI ¢ pe-
AIbHBIMU KU3HEHHBIMU 00bEKTaMH
U CUTYaIUSIMHU;

—  HCIIOJIB30BaTh CBOMCTBA MPOCTPaH-
CTBEHHBIX T€OMETPHUECKUX QUTYD
JUTS PELIeHUs TUTIOBBIX 3a/1a4 paK-
THYECKOTO COJICPIKAHUS;

—  COOTHOCHTH IUIOIIA/IN TIOBEPXHOCTEH
TEJ OJTMHAKOBOW (POPMBI Pa3IUIHOTO
pasmepa;

— COOTHOCHUTBH OOBEMBI COCYIOB O/IH-
HaKOBOH (POPMBI pa3IMUHOTO pazMme-
pa;

— OUEeHHBaTh POPMY MIPABUIBHOTO
MHOTOTPaHHHUKA IIOCIIe CITUIIOB, Cpe-
30B U T.II. (OIpEAEIATH KOJIMYECTBO
BEpILVH, pedep U rpaHei MOoTy4eH-
HBIX MHOTOI'PAaHHUKOB)

npsMas, KIOCKOCMb 8 RPOCMPAH-
cmee, napanieibHOCG U NepneH-
OUKYJISPHOCTD NPSIMBIX U NIIOCKO-
cmei,

NpUMEeHAMb OJ18 PEUeHUst 3a0ay
2eomempuieckue axkmol, eciu
VC08USL NPUMEHEHUsL 3A0aHbl 8 56~
Holl ghopme;

pewiams 3a0a4u Ha HAXoNHcOeHue
2e0MempuiecKux 8eIUYUH no 00-
pasyam uny aneopummam;

denamu (8bIHOCHbIE) NIOCKUE Yep-
medxcu U3 pUCyHKo8 06veMHuvix Pu-
2yp, 8 MOM YUCLe PUCOBANb GUO
cgepxy, cOOKy, CIMpoums cedenus
MHO202DAHHUKOG;

U381€KaAMb, UHMEPNPEMUPOBAND U
npeobpazosvieams UHGOPMAYUIo o
eeomempuieckux gueypax, npeo-
CMABNIEHHYIO HA YePMeNCax,
NPUMEHIMb 2eoMempuyecKue Pax-
mul 0715 peutenus 3a0a4, 8 mom
Yucae npeonoaazaruux HeCKOIbKO
Wazo6 pewieHusl,

ONUCHIBAMb B3AUMHOE PACNONOICE-
HUe NPSIMBIX U NIOCKOCmell 8 Npo-
cmpancmee;

Gopmyauposams ceolicmea u npu-
3HaKu ueyp;

00KA3bI8AMb 20MEMPUYECKUe
VMBEPHCOCHUS,

e1a0ems CMaHOapmuoll Kiaccugu-
Kayueil npocmpanHcmeeHHbIX Guayp
(nupamuosl, npusmol, napaLieIeni-
neovl);

HAxXo00ums 06vembl U NIOWAOU NO-
6epxHOCmel 20 MEeMPUYECKUX mej
¢ npumenenuem opmy,
BLIYUCTAMb PACCMOSHUS U VTbl 8
npocmpancmae.

B nosceonesnoui sorcusnu u npu uzyuenuu

opyaux npeomemos:
UCNOTB306AND CEOUICMBA 2E0MEN-
pudeckux gueyp 071 peuileHus: 3a-
0au npaKmu4eckKo20 xapakxmepa u
3a0ay uz opyaux obracmetl sSHaHull
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Bexkmoput u koopou- | —
Hamwl 6 NPOCMPaH-
cmee

OmnepupoBath Ha 0a30BOM ypOBHE

IIOHATHUEM ACKAPTOBBI KOOPAUHATEI B

HPOCTPAHCTBE;

HaXOoaWUTh KOOPAWHATHI BEPIINH Ky6a

U IPSAMOYT'OJIBHOI'O IMapauIeJICIuIe-
Ja

Onepuposams NOHAMUAMU OeKap-
MOBbl KOOPOUHAMbL 8 NPOCMPAH-
cmee, 6eKmop, MoOYIb GeKmMopa,
PABEHCMBO 8EKMOPO8, KOOPOUHANbL
BEKMOPA, Y2071 MeAHCOY BEKMOPAMU,
CKANApHOEe NPOU3BeOeHUe BEKMO-
P08, KoANUuHeapHbie BeKmopbl,
HAxXo0ums paccmosiHue mexcoy
08YMS MOYUKAMU, CYMMY BEKMOPOs
U npoussederie eKmopa Ha YUuco,
V2Ol MedHCOY BeKMOPAMU, CKANAD-
Hoe npoussedeHue, packiaobleans
BEKMOP NO 08YM HEKOJIUHEAPHbLM
8eKmopam,

3a0asams NIOCKOCMb YPAGHEHUEM 8
dexapmosoli cucmeme KOOpoOuHam,
pewams npocmeriwiue 3a0a4u 66e-
OeHuem 8eKmopHo20 basuca

Hcmopua mamema- | —
muxu

OnuceIBaTh OTJENbHBIE BbIIAIOLIIE-
sl pe3yNbTaThl, MOJyYEHHBIE B XO/1€
pa3BUTHUS MaTeMaTUKU KaK HAyKH;
3HATH MIPUMEPBI MATEMAaTUIECKUX
OTKPBITHH U MX aBTOPOB B CBSI3U C
OTEUYECTBEHHOW U BCEMUPHOU HCTO-
pueit;

MTOHUMATh POJIb MAaTEMATHKH B pa3-
Butuu Poccun

Tlpeocmasnsimos 6x1a0 8bI0AIOUUX-
CSl MamMeMamuKos 8 pasgumue ma-
MeMamuKy U UHbIX HAYYHLIX 00/1a-
cmeil,;

NOHUMAMb POTIb MAMEMAMUKU 8
pazeumuu Poccuu

Memoowvt mamema- —
muxu

[IpuMeHsATh N3BECTHBIE METOABI TIPU
pEIIeHNH CTaHIApTHBIX MaTeMaTH-
YECKHX 3aJ1a4;

3aMedath U XapaKTepru30BaTh MaTe-
MaTHYECKHUE 3aKOHOMEPHOCTHU B
OKpY>Karolllel JeCTBUTENBHOCTH;
MIPUBOIUTH MIPUMEPHI MaTeMaTHYE-

CKHX 3aKOHOMepHOCT6ﬁ B IIpUpPOJEL, B

TOM YHCIIC XapaKTePU3YIOIINX Kpa-
COTY W COBEPIICHCTBO OKpYIKaroIle-
T0 MUpa U TPOU3BEICHUN UCKYCCTBA

Hcnonvzoeame ocHo6HbBIE MEMOObL
JdokazamenbCcmea, nposooums 00-
KazamenbCmeo U GblNOIHSMb ONpo-
sepaicenue;

NPUMEHSIMb OCHOBHbIE MEeMOObl
PEUEHUSE MATNEMAMUYEeCKUX 300ay,
HA OCHOBE MAMEMAMUYECKUX 3AKO-
HOMepHOCmell 8 NPUPoOde Xapaxnie-
PU308aMb KPACOMY U COBEPUICH-
CMBO OKPYICAIOUie20 MUpa U npo-
u38e0eHUll UCKYCCmed,

NpUMEHIMb npocmenuiue npo-
2PAMMHbBLE CPEOCMBA U INEKMPOH-
HO-KOMMYHUKAYUOHHBIE CUCT.EMbL
npu peulenuy Mamemamudeckux
3a0ay

YueOHbIi peaMeT cnocodcTByeT (pOPMUPOBAHUIO C/IEAYIOLIUX 001IUX U npodeccHuo-
HaJIbHbBIX KOMHeTeHHHﬁ:

Oo0ume KoMneTeHI U

Pe3yibTaThl 0CBOEHHSI KYpca MATEeMaTUKH

OK 1. ITonumats cyur-
HOCTB M COIIMATbHYIO 3Ha-
YIMOCTh CBOEH Oyymiein

HACAX U METOJAaX MAaTCMAaTHUKH,

JIP 01. chopmMupoBaHHOCTH MPEACTABICHHUI O MATEMATHKE KaK YHUBEP-
CaJIBHOM SI3bIKE HAYKH, CPEJICTBE MOJCITUPOBAHUS SIBIICHUI U ITPOLIECCOB,
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npodeccuu, MPosSBIATH K
HEW YCTOWYHMBBIN MHTEPEC.

JIP 02. monrMaHne 3HAYMMOCTH MaTEMATUKH [Tl HAYYHO-TEXHUUECKOTO
nporpecca, ChOPMUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K 4acTH 00-
IICYESIOBEUECKOM KyIbTYpPhI Yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MaTe-
MAaTHKH, IBOJIIOIMEH MAaTEMAaTHUSCKHUX UJICH;

JIP 03. pa3ButHe J0rn4ecKoro MBIIUIEHNS, IIPOCTPAHCTBEHHOTO BOOOpaXKe-
HHS1, AITOPUTMHUYECKOM KYJIBTYPbI, KPUTUYHOCTH MBILIICHHUS Ha YPOBHE, He-
00xoMMoM Jutst Oy y1ieit mpodecCuOHANBHO AeITeIbHOCTH, TS POI0I-
KEHUs 00pa30BaHMs U CaMOOOPa30BaHUS;

JIP 04. oBnanenue MaTeMaTHICCKUME 3HAHUSME M YMEHHSIMHE, HEOOXO/TH-
MBIMH B TIOBCEHEBHOM )KU3HH, JUII OCBOCHHSI CMEKHBIX €CTECCTBCHHOHAY Y-
HBIX TUCIMIUTHH M TUCHHIUTHH MPO(ECCHOHANBHOTO LUKIIA, TS MTOTyYeHUsI
o0Opa3oBaHus B 00J1aCTAX, HE TPEOYIOMINX YIITyOJIEeHHONH MaTeMaTHIeCKOi
MOJIrOTOBKY;

JIP 05. roToBHOCTB ¥ CIIOCOOHOCTH K 0OpPa30BaHMIO, B TOM YHCIIE CaM0o00pa-
30BaHHMIO, Ha TIPOTSHKEHUH BCEH KU3HH; CO3HATEIILHOE OTHOIICHUE K HEMpe-
pPBIBHOMY 00pa30BaHHIO KaK yCIOBHUIO YCIIEUTHOM MpoecCHOHANBHOM U 00-
IIECTBEHHOM JACSTEILHOCTH;

JIP 06. roTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIIBHON TBOPYECKO#H U OT-
BETCTBEHHOM JICATEIbHOCTH; IPOSBICHIE HHULHATHBBI 1 TOTOBHOCTb K IO-
CTOSIHHOMY CaMOPAa3BUTHIO;

JIP 07 rotoBHOCTB K KOJJIEKTUBHOM paboTe, COTPYIHUIECTBY CO CBEPCTHH-
Kam# B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, YIeOHO-
HACCIIEA0BATENBCKON, IPOEKTHOM U IPYTUX BUAAX AEATEINbHOCTH;

JIP 08. oTHOMICHKE K TPO(ECCHOHANBHOM ASSITEIBHOCTH KaK BOZMOKHOCTH
y4acTHs B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIICHA-
LIUOHAIBHBIX MTPOOIEeM;

ITP O1. cdopMuUpOBaHHOCTH MIPEACTABICHHUI O MaTEMaTHUKE KaK YacTH
MHPOBOU KYJIBTYPHI U O MECTE€ MATEMATUKHA B COBPEMEHHOW LIUBUJIN-
3aIiH, O CITOCO0ax OMMCAHMS HAa MATEMAaTHYECKOM SI3BIKE SIBJICHUH
pearbHOro Mupa

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JIeSATENb-
HOCTb, OIPEEIATh METO-
IIbl peleHus npogeccuo-
HaJIbHBIX 33/1a4, OLIEHU-
BaTh UX 3P (PEKTUBHOCT U
Ka4yecTBO.

JIP 05. roTOBHOCTB M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa-
30BaHHMIO, Ha TIPOTSHKEHUH BCEH KU3HH; CO3HATENILHOE OTHOIICHUE K HEMpe-
pPBIBHOMY 00pa30BaHHIO KaK yCIOBHUIO YCIIEUITHOM MPOopecCHOHANBHOM U 00-
IIECTBEHHOI JICSTEILHOCTH;

JIP 06. roTOBHOCTB ¥ CIIOCOOHOCTH K CAMOCTOSITENILHON TBOPYECKO# U OT-
BETCTBEHHOM JICATEIbHOCTH; IPOSBICHIE HHUIIHATHBBI 1 TOTOBHOCTb K IO-
CTOSTHHOMY CaMOPa3BUTHIO;

MP 01. ymeHue caMOCTOSITENBHO ONPEAEIIATH LU ACSITEIbHOCTH U
COCTABJISITh TUIAHBI JACATEIHHOCTH; CAMOCTOSITEIHHO OCYIIECTBIIATD,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIESITEILHOCTD; UCIIOIb30BATh BCE
BO3MOJKHBIE PECYPCHI JUIsl TOCTHKEHHUS TTOCTABJICHHBIX TEJIEH U peaun-
3allMU TJTAHOB JESITeNbHOCTH; BEIOMPATh YCIIEIIHBIE CTPATETHH B pa3-
JIUYHBIX CUTYAIUsX;

OK 3. OneHuBaTh pUCKH U
MIPUHUMATD PEIICHUS B
HECTaHJIaPTHBIX CUTYyaIlH-
IX.

MP 01. ymeHue camOCTOSITETbHO ONPEAENATh eI NEATEIbHOCTH U
COCTABJISITh TUIAHBI JAESTENIBHOCTH; CAMOCTOSITEIbHO OCYHIECTBIISTh,
KOHTPOJIMPOBATh M KOPPEKTUPOBATH JIEATEITLHOCTh; UCTIOIB30BaTh BCE
BO3MOJKHBIE PECYPCHI JIJISl JOCTUKEHHUSI TIOCTABJICHHBIX 1LIeJIel U peaiu-
3aIli¥ TUTAHOB JIEATEILHOCTH; BEIOMPATh YCIEIIHBIC CTPATeTUH B pas-
JIMYHBIX CUTYAIUSIX;
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OK 4. OcymiecTBisTh 1mo-
WCK, aHaJIU3 U OLICHKY
nH(popManuu, HeOOXOIH-
MO JJIs1 TOCTAHOBKH U
peurenus mpodeccuo-
HAJIBHBIX 3314, Ipodec-
CHOHAJILHOTO U JINYHOCT-
HOTO Pa3BUTHSL.

MP 04. TOTOBHOCTB ¥ CITOCOOHOCTB K CAMOCTOSITEIFHON MH(POpMAITH-
OHHO-TI03HABATEILHOM JeSITeIbHOCTH, BJa/IeHUE HaBbIKAMHU IOJIy4e-
HUS HE0OX0 MO MH(OpMAIMK U3 CIIOBApeil pa3HbIX TUIIOB, YMEHHE
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX UHPOPMAIINH, KPUTHYE-
CKH OLIEHHBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYIaEMYIO U3
Pa3IUYHbBIX HCTOYHUKOB;

[1P 04. BnaseHue yMeHUEM aHAIM3UPOBATh €AUHUIIBI PA3IMYHBIX S3bI-
KOBBIX YPOBHEHl, a TaKXkKe SI3bIKOBBIE SIBJICHUS U (DAKThI, TOMYCKAIOIINE
HEOJIHO3HAYHYIO UHTEPIIPETALINIO;

ITP 05. copMUpOBaHHOCTH YMEHHI JIMHTBUCTUYECKOTO aHAIN3a TeK-
CTOB Pa3HOH (PYHKIIMOHAIbHO-CTHIIEBOM U )KaHPOBOW MPUHA/IICIKHO-
CTH;

OK 5. Ucnonb30oBaTh WH-
(hopmarmoHHO-
KOMMYHHKAITUOHHBIC TEX-
HOJIOTHH JUIsI COBEPILICH-
CTBOBaHHSI podeccro-
HAJIBHOM JICSITEIIbHOCTH.

MP 05. ymeHue ucCronbp30BaTh CpeACcTBa HHYOPMAITMOHHBIX U KOMMY-
HUKAIMOHHBIX TexHonorui (nanee - UKT) B pemieHMn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 33734 C COOJIOICHUEM Tpe-
OOBaHMI JPrOHOMHUKH, TEXHHKH OE30MaCHOCTH, TMI'HEHBI, PECypco-
cOepeeHws, MPABOBbIX U ATUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30I1aCHOCTH;

OK 6. PaboTaThb B KOJIJIEK-
THBE U KOMaH/JE, B3aUMO-
JIECTBOBATh C PYKOBO/I-
CTBOM, KOJJIETAMH H CO-
IIUAJIBHBIMHA HapTHepaMI/I.

JIP 06. TosiepaHTHOE CO3HAHUE U TIOBEJICHUE B MOJIUKYJIBTYPHOM MHU-
pe, TOTOBHOCTb M CIIOCOOHOCTB BECTH JJHAJIOT C JPYTHMH JIIOABMH, J10-
CTHTaTh B HEM B3aMMOTIOHUMAaHUsI, HAXOJUTh OOIINE IIeTTN U COTPY-
HUYATh JJIS UX JOCTHKECHUS, CIOCOOHOCTB MMPOTHBOCTOSTH HJICOIOTUH
HKCTpEMHU3Ma, HAITMOHAIN3MA, KCeHO(POOUH, AMCKPUMHHALIMH T10 CO-
UaJIbHBIM, PEIUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPH3HAKAM H
JPYTUM HETaTUBHBIM COLMAIBHBIM SIBJICHUSM;

JIP 07. HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, NETHMU MIIAJIIETO
BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO TTOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, MPOSKTHON U APYTrUX BUAAX JIEATEIBHO-
CTH;

MP 02. ymeHue npoayKTUBHO O0IIaThCs ¥ B3aMMO/IEHCTBOBATh B
MpoIiecce COBMECTHOM EATETLHOCTH, YUYUTHIBATh MO3UIMH APYTHX
YYaCTHHUKOB J€ATENbHOCTH, 3()()EKTUBHO pa3peniate KOHPIUKTHI;

MP 08. BiaeH#e I36IKOBBIMH CPEJICTBAMH - YMEHHE SICHO, JIOTUYHO U
TOYHO U3J1araTh CBOIO TOUKY 3PEHUS, UCIOIb30BATh a/1€KBATHBIE SA3bI-
KOBBIE CPE/ICTBA;

1P 03. BnasieHre 3HaHUSAMHU O SI3BIKOBOM HOpMeE, ee (PYHKIUIX U Bapu-
aHTax, 0 HOpMax PeYeBOTr0 MOBEJCHHS B PA3IMYHBIX cepax U CUTya-
LIUAX OOIIEHMS;

OK 7. CtaBuTh 11€)1H, MO-
TUBUPOBATH JESITEIbHOCTD
00yJaronmxcsi, OpraHu30-
BBIBaTh U KOHTPOJIUPO-
BaTh UX paboTy C MPUHS-
THEM Ha ce0s OTBET-
CTBEHHOCTH 32 Ka4eCTBO
00pa3zoBaTeIHLHOIO MPO-
ecca.

MP 01. ymeHue camOCTOSITETbHO ONPEAENATh LEIU NEATEIbHOCTH U
COCTABJIATh IUIAHBI JACATEIBHOCTH; CAaMOCTOSTENIBHO OCYLIECTBIIATD,
KOHTPOJINPOBATh U KOPPEKTUPOBATh JEATEIBbHOCTh; UCIOJIb30BaATh BCE
BO3MOJKHBIE PECYPCBI JUISl JOCTUKEHHUS IOCTABIICHHBIX LIEJIEH U pealu-
3allMY TJIaHOB JESITeNbHOCTH; BHIOMpATh YCHEIIHbIE CTpaTeruu B pas-
JIMYHBIX CUTYalUsX;

MP 08. BiiaieHne A3BIKOBBIMH CPEJCTBAMHU - YMEHUE SICHO, JIOTUYHO U
TOYHO U3JIaraTh CBOIO TOUKY 3PEHMs, UCIIOIb30BaTh aICKBATHBIC SI3bI-
KOBBIE CPEJICTBA;

OK 8. CamocToATEIBHO
OTIPEICIIATH 3a]]a9d ITPO-

JIP 05. chopmrpoBaHHOCTH OCHOB CAaMOPAa3BUTHS U CAMOBOCITUTAHHUS
B COOTBETCTBUU C OOIIEYEIIOBEUCCKIUMU IIEHHOCTSIMU U UICaJIaMU
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(heccuoHaIBHOTO U JTHY-
HOCTHOTO Pa3BUTHS, 3a-
HUMAaThCSl camoo0pa3oBa-
HUEM, OCO3HAHHO IJIAaHH-
POBaTh MOBBIIICHHE KBa-
T dUKaIUN.

IPa)XTaHCKOTO OOIIECTBA; TOTOBHOCTH M CITIOCOOHOCTH K CAMOCTOSI-
TEJbHOM, TBOPUECKON U OTBETCTBEHHOM JICATEIIbHOCTH;

JIP 09. roTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHMIO, B TOM YHUCIIE Ca-
MOOOPa30BaHUIO, HAa IPOTSKEHUH BCEH KHU3HU; CO3HATEILHOE OTHO-
IICHHUE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIEITHON TIPO-
(heccruoHanbHOM U O0IIECTBEHHOM 1€ATEIbHOCTH;

MP 04. TOTOBHOCTB M CITIOCOOHOCTD K CaMOCTOSTEIIbHOM HH(POPMALIH-
OHHO-TI03HABATEIbLHOM JeSITeNIbHOCTH, BJIa/IeHUE HAaBbIKAMHU IOJIy4e-
HUS He00X0 MoK HH(GOPMAITUHU U3 CIIOBAPEH Pa3HBIX THIIOB, yMEHUE
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX UHPOPMAIINH, KpPUTHYE-
CKHU OIICHUBATh U UHTEPIIPETUPOBATH HH(POPMAIIHIO, TTOTYyIaEMYIO U3
Pa3IMYHbBIX HCTOYHUKOB;

OK 9. OcymiecTBiAaTh
npodeccuoHanbHYIO J1es-
TEIBHOCTH B YCIOBUSAX
OOHOBJICHUS €€ ILICIICH,
coJiepKaHusl, CMEHBI TE€X-
HOJIOTHH.

JIP 05. chopMupOoBaHHOCTH OCHOB CAMOPA3BUTHSI U CAMOBOCITUTAHUS
B COOTBETCTBUM € OOIIEYEIOBEYECKUMH LIEHHOCTSIMU U Hl€aJIaMU
IpakJaHCKOTO OOIIECTBA; TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSI-
TEJBHOMN, TBOPUYECKON U OTBETCTBEHHON JEATEIILHOCTH;

JIP 04. ChropMupOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIIECTBEHHON MPAKTUKHY,
OCHOBAHHOTO Ha JIAJIOTE KYJIBTYP, a TAK)KE Pa3IMIHBIX (opM oO1ie-
CTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIUKYIBTYPHOM
MHUpe

MP 04. roTOBHOCTb U CIIOCOOHOCTb K CaMOCTOATENIBbHOM HHpOpMaIu-
OHHO-TI03HABATEJIbHOM JESITENIbHOCTH, BJla/ICHUE HaBbIKAMHU I10JIy4e-
HUS HE0OX0MMOH MH(pOpMAIMK U3 ClIoBapell pa3HbIX TUIIOB, YMEHUE
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX UHPOPMAIINH, KpUTHYE-
CKM OLIEHMBATh U UHTEPIIPETUPOBATH HH(POPMAIIHIO, TOTYIAEMYIO U3
Pa3INYHbIX HCTOYHUKOB;

MP 05. YMeHue ucnosib30BaTh CpeaCTBa HHPOPMALIMOHHBIX U KOM-
MYHHMKAI[UOHHBIX TEXHOJIOTHH B PEIIEHNN KOTHUTUBHBIX, KOMMYHHUKa-
TUBHBIX U OPTaHU3ALMOHHBIX 33/1a4.

OK 10. OcyuiecTBisTh
npodunakTUKy TpaBMa-
THU3Ma, 00eceunBaTh
OXpaHy KU3HU U 3J0POBbSA
JICTCH.

JIP 04. CchopmMupoBaHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKU M OOIIECTBEHHOM MNpPaKTHKH,
OCHOBaHHOT'0 Ha JUalore KyjibTyp, a TakKe pa3InyHbIX GopM oO1ie-
CTBEHHOT'O CO3HAHMS, OCO3HAHHE CBOETO0 MECTa B IOJUKYJIBTYPHOM
MHUpe

JIP 07. HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMU, I€TbMU MJIAILIETO
BO3pacTa, B3pOCIBIMHU B 00pa30BaTeIbHON, OOIIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BATENBCKOM, TPOSKTHOM U APYTrUX BUAAX JIEATEIBHO-
CTH;

MP 04. rOTOBHOCTb U CIIOCOOHOCTbH K CaMOCTOSTEIbHOM HHPOPMALIH-
OHHO-TIO3HABATEJIbHOM JeSITeIbHOCTH, BJIa/ICHHE HaBbIKaMH MOJTyde-
HUS He0O0X0JMMO MH(pOpMaIMK U3 CIIOBapeil pa3HbIX TUIIOB, YMEHHE
OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOPMAIINH, KpUTHYE-
CKH OLIEHMBATh U UHTEPIIPETUPOBATH HH(POPMAIIHIO, TOTYIAEMYIO U3
Pa3IUYHbBIX HCTOYHUKOB;

MP 08. BnageHue sI3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJIEKBATHBIE A3bI-
KOBBIE CPE/ICTBA,

OK 11. Ctpouts npodec-

JIP 08. otHOmIEHNE K TPOhECCHOHATBHOM AEITENIHOCTH KaK BO3ZMOYKHOCTH
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CHOHAJIbHYIO JAEATEIIb- y4acTus B PEIICHUN JIMYHBIX, OOIIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIeHa-
HOCTB C COOJIIOIEHUEM LHOHAIBHBIX IPOOJIEM;
IIPaBOBLIX HOPM, €€ PETY-
JINPYIOLIX.
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COLEP)XAHUE YUYEBHOI'O ITPEJIMETA

B pazoene npoepammur « Cooeporcanue yuedHo2o npeomemay Kypcusom GvloesieH mamepu-
ajl, KOmopwlil Npu U3y4eHuyu Mamemamurku KOHMpPO0 He NOOLeHCUM.

1. Beenenue

Marematuka B HayKE, TCXHUKEC, SKOHOMUKE, I/IH(I)OpMaI_II/IOHHI)IX TEXHOJOIuAX 1 HpaKTI/I‘{eCKOﬁ acs1-
TCJIBbHOCTH. ]_[eJ'II/I " 3aJa4u U3Yy4YCHUA MATCMATUKU IIPU OCBOCHUU HpOd)CCCHfI CIIO n CHeHHaﬂLHOCTeﬁ
CIIO. MareMaTuka Kak 9aCTh MUPOBOM KyJIBTYPBI 1 MECTO MATEMATHKH B COBPEMEHHOW ITUBUIIM3AIAH, CTIO-
COOBI OITMCAaHUs Ha MAaTEMATHYECKOM SI3BIKE SIBJICHUH p€ajlbHOro Mupa;

2. Pa3BuTHE NOHATHS O YUCIIE

Llenbie U parioHaNIbHBIE YKcia. JlefcTBUTENbHbIC Yica. [IpubnusicenHble blYUCTIeHUSL.

Komnnexcnuvie uucna.

3. KopHu, crernenu u gorapudmbl

Kopnu u crenenu. KopHu HaTypaibHOM CTENEHU U3 YUCIA U UX cBOKcTBAa. CTENEHH C palu-
OHAJILHBIMHU TOKa3aTeNs MU, UX cBoicTBa. CTENneHH ¢ JeCTBUTENbHBIMU MOKa3aTensiMu. Ceoticmea
cmenenu ¢ 0elicmeumenbHbiM NoKazameem.

Jlorapudm. Jlorapupm umcna. OcHOBHOE JorapuMHUECKOE TOXKISCTBO. JlecaTHYHBIC U
HaTypasbHble Torapudmel. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexo Kk HOBOMY OCHOBAHHIO.

[TpeoOpa3zoBanue anredpandeckux BbIpakeHui. IIpeoOpazoBanue palnoOHaAIbHBIX, UPpPaALU-
OHAJIbHBIX, CTETIEHHBIX, MIOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX BbIPAKEHUH.

Ilpakmuueckue 3anamus

ApudmeTrndeckre ACHCTBHS HaJ YUCIaMHU, HaXOXKJIEHUE MPUOIMKCHHBIX 3HAYCHHH BEJHU-
YUH U MOTPEIIHOCTEN BhIUMCICHUN (a0COMIOTHON M OTHOCUTENIBHOW), CPABHEHHE YMCIIOBBIX BBIpa-
KEHUH.

Brruucnenue u cpaBHeHUE KOPHEN. BrInoaHeHne pacdyeToB ¢ pauKalamHu.

Pemenne uppanumoHaibHbIX ypaBHEHMH. HaxoxIeHue 3Ha4eHWil CTENeHed C paluoHajb-
HbIMH TIoKa3aTensaMu. CpaBHeHue creneHel. [IpeoOpa3oBanus BeIpaXXeHUH, COIEPIKALUX CTETIEHH.
Pemrenne nokasaTenbHbIX yYpaBHEHUIA.

Pemenue npuknaaHeix 3aaad.

HaxoxneHnue 3naueHuii jorapudma mo mpou3BOIbHOMY OCHOBaHHIO. [lepexon oT omgHOrO
OCHOBaHUS K Ipyromy. Berumncnenue u cpaBHeHnue jorapudmos. JlorapudmupoBanie U MOTEHIIU-
pOBaHUE BBIPAKEHU.

[TpubGnmxeHHbIe BRIUMCICHUS U PEIICHUS MPUKIIAIHBIX 3a/1a4. Pemenue norapugmMudeckux
ypaBHeHUH. Mcnonb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM P PELLICHUH 3a/1a4;

4. Ilpsimble ¥ TIJIOCKOCTH B IPOCTPAHCTBE

B3auMHoe pacnonoxkeHue ABYX NpsMBIX B IpocTpaHcTBe. llapainensHocTh npsMoN U
mnockocTH. [lapamnensHOCTh iockocTel. [leprneHauKynsapHOCTh NPSMOM U TNIOCKOCTH.

[lepnenauKynsip ¥ HaKJIOHHAA. YTOJ MEXAY MPSAMOH U IUNIOCKOCTBIO.

JIByrpaHHBIN yroiy. Yroa Mexay III0CKOCTIMU. [lepneHIuKyIapHOCTh ABYX IIIOCKOCTEM.

['eomeTpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapAJUICIbHBIN MTEPEHOC, CHMMETPUS OT-
HOCHUTENBHO MJIOCKOCTH.

[TapannensHoe nmpoekTupoBanue. [lnowads opmoeonanvhol npoexyuu. 1300paxenue mnpo-
CTPaHCTBEHHBIX QUTYP.

5. DrieMeHThbl KOMOMHATOPUKHU

OcHoBHbIE TIOHATHA KOMOMHATOPUKH. 3aJa4u Ha MOJCYET YUCla pa3MelleHHi, IepecTaHo-
BOK, coueTanuii. Pemenune 3ama4 Ha nepeOop BapHaHTOB.

®opmyna 6uHoma HproTona. CpolicTBa OMHOMUHAIBHBIX KOA(pGUIMEeHTOB. TpeyroapHUK
[Tackans.

6. KoopamHaThl U BEKTOPHI

[TpsimoyronbHas (IekapToBa) CUCTeMa KOOpPAMHAT B mpocTpaHcTBe. Dopmysa paccTosHUS

| [Jata BBenenus 01.09.2021 | Crpannna 21 | Crpannn 40 |




T'ATIIOY CO «KaMEBIILIOBCKUI ITeAarornuyeCcKiuid KOIIEIK»

Pabouas nporpamma yueOHOTO peaAMeTa
MaremaTnka

MEX1y IBYMSI TOUKaMU. Y paBHEHUS CHEPBI, nI0OCKOCU U NPAMOLL.

Bekropsl. Moayns BekTopa. PaBeHcTBO BekTOpoB. Ci0K€HHE BEKTOPOB. Y MHOXKEHHE BEK-
TOpa Ha yucio. Pa3noxkeHne BEeKTOpa M0 HaIpaBICHUSAM. YTOJ MEXAY AByMs BekTopamu. IIpoek-
1us BeKTopa Ha ock. Koopaunatel Bektopa. CKajisipHOE MPOU3BEICHUE BEKTOPOB.

Hcnonb3oBaHue KOOPJAMHAT U BEKTOPOB IIPHU PEILICHUH MAaT€MAaTUYECKUX U MPUKIAIHBIX 3a-
Jiay.

7. OCHOBBI TPUTOHOMETPUH

OCHOBHBIEC TTOHSATHS

Pannannas mepa yria. BpamarensHoe ABuXeHUE.

Cunyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA

®opmyibl npuBeeHus. DopMyisl cinoxeHus. Popmyiibl YIBOCHUS Dopmyivl NOIOBUHHO20

yena.

[TpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUIN

ITpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUUYECKUX (DYHKIMM B IPOM3BEAECHUE U MIPOU3BEICHUS
B CYMMY. Buipaoicenue mpuzonomempuieckux QyHKyuil yepe3 man2enc nojl08UHHO20 ap2ymenma.

TpuronomeTpuyecKkue ypaBHEHUS 1 HEPABEHCTBA

[Tpocreiire TPUroHOMETPUUECKUE YpaBHEHUS. [Ipocmetiuiue mpueoHomempuieckue Hepa-
6eHcmaa.

OO6parHble TpuroHoMeTpudeckue GyHKIMHA. APKCUHYC, apKKOCHHYC, apKTaHTeHC.

Ipaxmuueckue 3anamus

PanuanHblii METOJ M3MEpEHUsl YIJIOB BPALIEHUS U CBSA3b C rpaaycHoi mepoil. OCHOBHbIE
TPUTOHOMETPUUYECKUE TOXKJIECTBA, (POPMYIIbI CIIOKEHUS, YIBOEHUS, peoOpa3oBaHue CyMMBbl TpH-
TOHOMETPUYECKHX (YHKIUI B NpOM3BEACHUE, MpeoOpa3oBaHUE MPOU3BEIEHHS TPUTOHOMETpUYE-
ckux (yHkumii B cymmy Ilpocreiinme TpuroHoMeTpuieckrie ypaBHEHUS! U HEPABEHCTBA.

OOpatHble TpUroHOMeTpUUYecKre QyHKIMN: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

8. dyHKIMM, UX CBOWCTBA U rpaduKu

Oynknuu. OOIacTh ONMPEETICHUS U MHOXKECTBO 3HAUCHUH; rpa@uK (PyHKIUHU, TOCTPOEHUE
rpaduKoB QPYHKIUH, 3aJaHHBIX PA3TUUYHBIMU CIIOCOOAMHU.

CaoiicTBa (pyHKIMH. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb, TEPUOINY-
HoOCTh. [IpomMexyTku Bo3pacTaHus U yObIBaHMsI, HAUOOJIbIIIee U HAUMEHbIIIee 3HAUSHHsI, TOUKU JKC-
TpemyMa. I'papuueckas unTepnperanus. [Ipumepsl pyHKIMOHANIBHBIX 3aBUCUMOCTEN B pealibHbIX
nporeccax U SBICHUsAX. ApupMeTrnueckue onepanuu Haja QyHKIUSIMU.

Cnoxnast GpyHkuus (komrno3unus). [lonamue o Henpepvl6HOCU QYHKYUU.

Ob6partnble ¢yHkuuu. Obracmv onpedeneHuss u 0b6aacmv 3HaYeHuti 0OpamHoOU QYHKYUU.
I'pagux obpamnoii pynxyuu.

CreneHHble, IOKa3aTeNbHbIE, JIOTapu(pMUIecKre U TPUTOHOMETPHUECKUE (PYHKIUH.

OO6paTHbie TpUroHOMETpUUYecKre QyHKIUU

Onpenenenus GyHKIMNA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanus rpadukoB. [lapamienbHbIld TEPEHOC, CHMMETPUSI OTHOCUTENHHO OCEH KO-
OpAVHAT U CUMMETPHUS OTHOCUTENIBHO Hayana KOOPJIANHAT, CAMMETPHS OTHOCUTEIBHO MIPSIMON Y = X,
pacTsbKeHHE U C)KaTue BJAOJIb Oocel KoopauHat. Mcmonib30BaHHME TOTOBBIX KOMIIBIOTEPHBIX MPO-
rpaMM IIPH PELLIEHUN 3a]ay;

IIpakmuueckue 3anamus

[Tpumepsrl 3aBUCMMOCTEN MEX]y MEPEMEHHBIMU B PEAIBHBIX MPOLIECCaX U3 CMEXKHBIX AMC-
uuruinH. Onpenenenue ¢pyukuuit. [Toctpoenne u urenue rpadukos ¢pyukuii. [loctpoenue rpadu-
ka 3aBucuMmoctH  HMccnenoBanue ¢Qynkiuu. CBoiicTBa NUHEHHOM, KBaapaTMYHOW, KYCOYHO-
JTUHEHO! U TpoOHo-IMHeWHoH ¢yHkuui. HenpepsiBHble 1 nepuoanueckue Gpynkuuu. CBoiicTBa U
rpaduKu CHHYyca, KOCUHYCa, TaHTeHca U KoTaHreHca. OOparHble pyHKIMU U ux rpaduku. OOpat-

| [Jata BBenenus 01.09.2021 | Crpanuna 22 | Crpannn 40 |




T'ATIIOY CO «KaMEBIILIOBCKUI ITeAarornuyeCcKiuid KOIIEIK»

Pabouas nporpamma yueOHOTO peaAMeTa
MaremaTnka

Hble TpUroHoMeTrpuueckue GpyHkuuu. [IpeodpazoBanus rpaduka GyHkuu. 'apMoHrueckue Koie-
Oanus. [TpuknanHeie 3a1aqm.

[Toka3arenbHble, T0rapupMUUECKUE, TPUTOHOMETPUYECKUE YPABHEHUS U HEPAGEHCMEA.

9. MHOrOrpaHHUKH, KpyTrible Tejla

MHoOrorpaHHuKu

Bepmunsbl, pebpa, rpanu MHOTOrpaHHMKa. Pazeéepmka. MHuozocpannvle yenvi. Buinykivie
MHo2oepanHuku. Teopema Duinepa.

[Ipusma. [Ipsimast u naknonnas npusma. [lpasunbnas npusma. [apamnenenunes. Kyo.

[Tupamuna. [IpaBunbHas nmupamua. YcedeHHas nupamuaa. Terpasap. Cummerpun B Kyoe,
B IapaieNienurnese, B npusme u nupamue. Cedenus Ky0a, Mpu3Mbl U MUPAMUIBI.

IIpencraBiaeHne o MpaBUIBHBIX MHOTOIpAaHHHMKAX (TeTpasape, KyOe, oKTasjpe, 0JeKadape
Y UKOCA3Ipe).

Tesa 1 NOBEPXHOCTH BpaLCHUS

[Mununanap u koHyC. YceueHHbIH KoHyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTh, 0Opa-
3yromas, pazsepTka. OceBble CEUEHUs] U CEUEHHUs, NapaJUICIbHbIE OCHOBAHUIO.

lap u cepa, ux ceuenus. KacarenpHast mI0cKoCThb K chepe.

W3mepeHus B reoMeTpuu

O0beMm u ero u3mepenue. MaTerpansHas hopmyina oobema.

®opmyiiel 00beMa Ky0a, IPSIMOYTOJIbHOTO Mapajuleienumnesaa, Npu3Msl, THIMHIpa. Dopmy-
76l 00beMa UpamMubl U KoHyca. @opMyIibl IUIOIIAM TOBEPXHOCTEN HUIMHAPA U KOoHyca. Popmy-
Tl 00BbEMa II1apa U IIomaan cepol.

[Tomo6ue Ten. OTHOMIEHUS TUIONIA/IEH MTOBEPXHOCTEH U 00BEMOB MOAO0HBIX TEII.

10. Hayasia MaTreMaT4ecKoro aHanusa

[TocnenoBarenbHOCTH. CrIOCOOBI 3aJaHUS U CBOMCTBA YMCIIOBBIX MTOCIIE0BATEILHOCTEH.

Ilonamue o npedene nociedosamenvnocmu. Cyujecmeosanue npeoeia MOHOMOHHOU 02pa-
HuyeHHou nociedosamenvhocmu. CyMMHUpOBaHUE MOCIEI0BaTeNbHOCTEN. beckoHeuHo yObIBaromas
reOMETPUUYECKAsl IPOrPECCUs U €€ CyMMa.

[TpousBonnas. Ilonstue o mpou3BoAHON (YHKLIMHU, €€ TeoMeTpUyYecKud U (U3HUecKUui
CMBICII. YpaBHEHHE KacaTeldbHOH K rpaduky ¢pyHkiuu. [Ipon3BoaHbIe CyMMBbI, pa3HOCTH, TPOU3BE-
neHusi, yacTHele. [Ipon3BoIHbIE OCHOBHBIX 3J€MEeHTapHbIX (GyHKIUH. [IpuMeHeHrne npou3BoAHON K
UCCIIeIOBAaHHUIO (PYHKLUH U TOCTPOCHUIO IpauKOB. /Ipoussoonvie 0Opamuou QyHKyuu u KOMno3su-
yuu QyHKyuu.

[Tpumepsl HCIIONIB30BaHMS NMPOU3BOJHOM il HaXOXKIEHUS HAWIYYILIEro PElIeHUs B IpH-
KJIQAHBIX 3a1a4yax. Bropas mpousBoaHas, ee reoMeTpruueckuil U pusnueckuii cmbici. Haxoxnenue
CKOPOCTH JUIs ITpoLiecca, 3a1aHHOTO (JOpMYIION U rpauKoM.

[TepBooOpa3zHasg u uHTerpan. llpuMeHeHue oIpeneseHHOro MHTEerpaia i HaXOXACHUS
IUIOIIAAN KpuBOJMUHEWHOW Tpamnernuu. @opmyna Herotona—IJleit6auna. [Ipumepsl npumeHeHus
UHTerpana B pu3nKe U reoMeTpuHu.

Ilpakmuueckue 3anamus

YucnoBasi MociieJoBaTeIbHOCTb, CIOCOOBI €€ 3a/laHus, BBIYMCIICHUS YIEHOB IOCJe0Ba-
tenbHOCTH. [Ipenen nocnaenoBarenbHOCTU. beckoHeuHo yObIBaroIas reoMeTpuyeckast porpeccus.

[TpousBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUIN CMBICI TPOU3BOIHOM.

VYpaBHeHue kacaTenbHOU B obmiem Buze. [lpaBuna u dopmynsl auddepenunpoBanus, Tabd-
JUIA TPOU3BOHBIX dJIeMEHTapHbIX QyHKuMi. MccnenoBanue GyHKIUU € TOMOUIBIO TPOU3BOIHOM.
Haxoxxnenne HanOobIero, HAMMEHbBIIETO 3HAYSHNS U SKCTPEMAaIbHbBIX 3HAUeHUH (PyHKIHH.

WHTerpan u ero npuMeHeHue

Wnterpan u nepBooOpasHas. Teopema Hpiorona—IJleiiOnuma. I[Ipumenenne muTerpansa
BBIUHCIICHUIO (PU3NYECKUX BEJTMYMH U TUIOIIAeH.

11. DAEMEHTHI TEOPUU BEPOSATHOCTEN ¥ MAaTEMATUYECKON CTaTUCTUKU
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DJIEeMEHTBI TEOPUH BEPOSTHOCTEH

CoObITHE, BEPOSTHOCTh COOBITHS, CIOXKEHUE U YMHOKEHUE BEpOsiTHOCTEH. [lonamue o He-
3aeucumocmu coovimuil. JJuckpemunas ciyyanHas 8eluduHad, 3aKkoH ee pacnpedenenus. Hucnogvle
Xapakmepucmuku OUCKPemHoUl CIyyatHou eauyunsl. Ilonamue o 3akone OOIbUUX YUCEL.

DJIEMEHTBl MAaTEMAaTUYECKON CTATUCTUKH

[IpencraBienue MaHHBIX (TaOJHIBI, AUATPAMMBbI, TPapUKH), ceHepalbHds COBOKVNHOCHIb,
8blbOpKa, cpednee apupmemuueckoe, meouana. I[lonamue o 3a0auax mamemamuyeckolu Cmamu-
cmuku. Pewenue npakxmuueckux 3a0ay ¢ npuMeHeHuem 6eposSmHOCIHbIX Memooos.

Ilpakmuueckue 3anamus

HcTopus pa3Butrs KOMOMHATOPUKU, TEOPUN BEPOSITHOCTEN U CTAaTUCTUKU U UX POJb B pas-
JUYHBIX cepax dyenoBeuecKou sku3HeaesTenbHocTu. [IpaBuna komOunaropuku. Pemenne koMOu-
HAaTOPHBIX 3aJa4. Pa3melienus, coueranus U nepecranoBku. buaom Herorona u tpeyronsnuk [lac-
kaid. [Ipukiagnele 3agaun.

Kitaccnueckoe onpeneneHne BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMA O CyMME Be-
positHOCTeN. Bpiuncnenue BepositHocTell. Ilpuknanusie 3amauun. [IpeacraBieHue 4MCIOBBIX J1aH-
HbIX. [IpuKkitagHble 3aga4n.

12. YpaBHEHUs U HEPABEHCTBA

VYpaBHeHUsI U cUCTEMbl ypaBHEHUN. PalmoHanbpHble, MppalMOHAIIbHBIE, NTOKA3aTEIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHBIE PUEMBI UX pelIeHUs (pa3joKEeHNUEe Ha MHOXKUTENU, BBEICHHE HOBBIX HEU3BECT-
HBIX, TIOJICTAHOBKA, TpaUueCKUil METON).

HepaBenctBa. PannoHanbHble, HppalloHANbHBIE, MOKa3aTelbHbIe, JTOorapu(MUUYECKUe U
mpueonomempuyeckue HepaBeHCTBa. OCHOBHbBIE IPUEMBI UX PELIEHMUSL.

Hcnonb3oBaHue cBOMCTB M rpauKoB (PyHKIMI NpHU PELIEHWH YpaBHEHHH M HEPABEHCTB.
Meroxa untepBanoB. M300pakeHrne Ha KOOPAMHATHON TUIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUI
Y HEPABEHCTB C IByMs IEPEMEHHBIMHU M UX CHCTEM.

Ipuknaonvle 3a0auu

[TpuMeHeHne MaTEMaTUYECKUX METOJOB JUIS PELIEHUS COJAEPKATENIBHBIX 3a/1ad U3 NeAaro-
THYECKOM IeITEeIILHOCTH.

HuTepnperanys pe3yiapTaTa, y4eT peajJbHbIX OTPAHUYEHHH.

IIpakmuueckue 3anamus

Kophuu ypaBnenuii. PaBHocunbHOCTh ypaBHeHMil. [IpeoOpa3oBanue ypaBHeHuid. OCHOBHbBIE
MIpUeMBI pellleHus ypaBHeHUH. Pemenue cucrem ypaBHeHuil. Vcnonb30BaHne CBOMCTB U rpaKOB
(GyHKUIMH 1715 pelieHus] ypaBHEHUH 1 HEpaBEHCTB.

Tembl 10K/JI210B, HHAUBHAYAJBHBIX NPOEKTOB, B TOM 4Hcjae ¢ NpodecCHOHATbHOMI
HANIPABJIEHHOCTHI0

B Mupe MHOrorpaHHMKOB

Marus gaucen

Uwucnno cynp0bl

CpCIlHI/IC SHAYCHUA U UX IPUMCHCHUC B CTATUCTHKC.

W3ydenue Tabauipl yMHOXKEHUS (pa3paboTKa AUIAKTUYECKON UTPBHI.

Pa3pa60TI<a JIUIAKTHISCKOM HUI'PBI HA OCHOBEC MMAJIOYCK KIOI/I3CHCpa

3aragku nmupamug

30J10TOE CEYEHUE B APXUTEKTYPE

TpI/IFOHOMCTpI/ISI Ha MCCTHOCTHU

IIpocTpaHcTBEHHBIE TENA

I"'eomerpuueckue GUrypsl B apXUTEKType 31aHUi
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Buel nucbMeHHOM Hymepanuu. CUCTEMBI CUUCITIEHMUS.

MexnpeameTHble CBSI3U M NPOPUIbHAS HANPABJIEHHOCTH Y4eOHOIr0 MpeaMeTa
«MareMaTHKa»
Meoicnpeomemuule ces3u yuebH020 npeomema

Tema

Enununer conepxkanus, pe-
3yJIbTAThl/METAPEAMETHBIE
MMOHSTUS

VYyebuasa nucuuiumga 1
Kypca, Tema, pasjein

YyeOusble auc-
LUIUIMHBI,
MK, npaktu-
Ka, BUJIBI es-
TEIIBHOCTH

(2-4 xypc),
MIPUMEPHBIC TE-
MBI

BBenenune

Maremaruueckas KYJIbTYpa

OO0nrecTBO3HAHHE
Tema 2.1. JlyxoBHas KyJib-
Typa JINYHOCTHU U 00IIeCTBa.

PazBurtue no-
HATHSA 0 YHCIIE

HarypanbeHsle uncia, panuo-
HaJIbHBIE YHCIIA, JEHCTBU-
TCJIBbHBIC YHCJIA

HUcrtopus

[uBunm3anus IpeBHEro MHU-
pa

9KOHOMHKA

CeMelHbIN OI0KET

JJIeMeHThI
TPUTOHOMETPHH

Cunyc, KOCUHYC, TAHTEHC,
KOTaHT€HC yTJIOB

AcTpoHOMUSA

Ctpoenue u 3BoJrorus Bee-
JICHHOM;

Paccrostaue mo 3Be3n (ompe-
JIETIEHUE PacCTOSTHUM T10 TO-
JMYHBIM TIapaJijlaKcam, BU-
IUMBIE U a0COJIFOTHBIE
3BE3/IHbIC BEeMYMHBI). [Ipo-
CTPaHCTBEHHBIC CKOPOCTH
3Be3]1 (COOCTBEHHBIC JBUIKE-
HUS ¥ TaHTE€HIMAIbHBIC CKO-
poctu 3Be31, addekt Jlo-
iepa M oIpeieICHue TyJe-
BBIX CKOPOCTEil 3Be31).

EH.01 Matema-
THKA

Ponp maTeMa-
THKH B MOATO-
TOBKE KaJIpOB
MIPUMEHUTETHEHO
K M30paHHON
CIIEIUAJIBHOCTH

IIpoduanbHasg HANPABJEHHOCTL VYEOHOI'0 MpeIMeTa

Tema (pa3zgen) mo yueOHOMY NpeaAMETY

JlononHUTENBHOE COEPIKAHUE
10 y4eOHOMY IIpeIMETy
C Y4ETOM CHENMATIBHOCTH

PazButne moHsaTus o 4ucie

Otansl OPMHUPOBAHUS KOJTMUECTBEHHBIX Mpe/-
ctaBieHui. JlouncnoBoi aTan U 00y4eHHe CUeTy

HpHMBIe 1 TIJIOCKOCTH B ITPOCTPAHCTBE

ConepncaHHe TIOHATHUSA KIIPOCTPAHCTBO»

MHOrorpaHHuKHy 1 KpyTJiible Tena

OcoGenHoctu BocpusATus (OpMbI IPEAMETOB U
reomeTpuueckux ¢uryp. Bennunna u ee nuzme-

Hata BBenenus 01.09.2021
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PCHUC. BGHI/I‘-II/IHBI, C KOTOPBIMH 3HAKOMSATCS
JOIIKOJIbHUKH

YpaBHEHMs U HEPABEHCTBA PasButue y nerei npeacTaBieHUN O MHOKECTBE.
Onepanuu HaJ MHOXKECTBaMU
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Cam.pab
Kon-60 ayo. uacos
Haumenosanue pazoenos u mem
npaKkm | KOHmMp
JIeKY.
1 cemecTp
Pa3zpen
BBenenue
1. 2 0 0 1
Maremaruka B HayKe, TEXHUKE U IIPAKTUYECKON
nesaTenbHoCTH. Llenu u3ydenns MmaTeMaTHKH B 2 1
Tema 1 | CIIO
Pasnen Pa3BuTHne nonsitus o uncie
2 2 5 1 4
2 1
Tema 2 | HatypanbHble, Lienble U palliOHAIbHbIE YKCIIa
5 1 1 1
Tema 3 | JlelicTBUTENbHBIE M KOMIUIEKCHBIE YHCIIA
AnreOpanyeckue IeUCTBHS HAJ| ICHCTBUTEIbHBI- 1 1 1
Tema 4 | Mu ynuciamu. [Iposepounas pabota
[Tpubnuxennslie Beruucnenus. [lorpemnocts 1 1 1
Tema 5 | npubmmxenus
Pasnea
3 A KopHu, crenenu u jgorapugmsl 6 11 3 10
KopHu HaTypaJbHOM CTENEHU U3 YHCIIa U UX | | |
Tema 6 | CBOMCTBA
CremneHnu ¢ 1eCTBUTENIBHBIM ITOKa3aTeNeM U UX 2 1
Tema 7 | cBOMicTBa
Jlorapugm uymncna. OCHOBHOE JorapupmMHUecKoe ) 1
Tema 8 | ToxknecTBo.
Tema 9 | CpoiicTBa jg0rapugmon 2 1
Haxoxnaenue 3HaueHuii norapudma 1o npous- 1 1 1
Tema 10 | BonbHOMY OCHOBaHUIO. [Iposepounas paboma
Tema 11 | [lepexos OT 0THOTO OCHOBAHWUSI K TIPYTOMY 2 1
Jlorapudmuueckas pyHKuus, €€ CBOUCTBA, rpa- ) 1
Tema 12 | duk.
Tema 13 | Pemenune nmorapudMudeckux ypaBHEHHH 2 1
Tema 14 | JlorapudmMuyeckiie HepaBeHCTBA. 1 1 1
Tema 15 | KonTtponbHast pabora Nel 2 1
Paspnen
4 A IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE 5 7 2 7

|CTpaHI/ILIa 27 | Crpanun 40 |




T'ATIIOY CO «KaMEBIILIOBCKUH ITEarornuecKuil KOJIIEIK»
Pabouas nporpamma yueOHOTrO ipeMeTa
Marematuka
[TapayueapHOCTB HPSMBIX U IUIOCKOCTEHN B IIPO- ) 1
Tema 16 | cTpaHcTBe
. 1 1 1
Tema 17 | BsaumHoe pacriosnoxeHue NpsiMbIX U IJIOCKOCTEN
[lepneHAMKyYISIPHOCTD MPSAMBIX U IJIOCKOCTEMN 2 1
Tema 18
Tema 19 | IlepneHuKkynsip ¥ HaKJIOHHAs K IUIOCKOCTH 2 1
['eomeTpuueckue npeoOpa3zoBaHus MPOCTPAH- ) |
Tema 20 | CTBa
[TapajutenpHBIN EPEHOC, CAMMETPHUS OTHOCH- ) 1
Tema 21 | TenbHO IIIOCKOCTH
Tema 22 Kontposnbnas pabota mno pazaery Ne2 2 1
4 6 4 7
Paznen 5 | KoopauHathl M BEeKTOPHI B IPOCTPAHCTBE
Tewma 23 | [lonsiTue BeKTOpa B MPOCTPAHCTBE 2 1
Tema 24 | JIeiicTBHsI ¢ BEKTOPAMH 2 1
[TpssmoyronbHas (AekapToBa) cUCTEMa KOOPAUHAT ) 1
Tema 25 | B mpocTpaHcTBe
Koopaunatsl TOUKM ¥ KOOPAUHATHI BEKTOpA B 2 1
Tema 26 | mpocTpaHCTBE
Tema 27 | Ilpocreiimune 3ajaun B KOOpAUHATaxX 2
Tema 28 | CkassipHOE IPOU3BEACHHUE BEKTOPOB 2 2
Tema 29 | 3auer 2
HUTO-
58 19 29 10 29
o
2 cemecTp
Paszpnen
6 DJieMeHThbl KOMOUHATOPUKH 5 10 3 9
OcHOBHBIE TOHATHSI KOMOMHATOPUKU. MeTo b1 2 1
Tema 30 | penreHust KOMOMHATOPHBIX 3a7a4
[TpaBuiia komOuHaTopuku. Pemenne komOuHa- ) 1
Tema 31 | TopHBIX 33724
Pa3merenusi, coueTaHus U epeCTaHOBKH 0e3 To- 1 1 1
Tema 32 | BTOpeHMil.
Pa3menienus, couetanus U IepecTaHOBKH C I0- 2 1
Tema 33 | BTOpEHUSAMH.
Pemenue TumoBbIXx KOMOMHATOPHBIX 3a1a4. [Ipo- 1 1 1
Tema 34 | Bepounas pabora
Tema 35 | Tpeyronbuuk Ilackains. 1 1 1
bunom Herorona. CBoiicTBa OMHOMHUATBHBIX KO- 1 1 1
Tema 36 | apurmenton
Tema 37 | bunom Herotona. Pemnrenune 3amau 2 1
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Martemartuka
Tema 38 | Konrponbnas pabora Ne3 2 1
Paznen 8 16 4 14
7 OCHOBBI TPHTOHOMETPHH
Enunnynas okpyxHOCTh. [IOBOPOT TOUYKM BOKpPYT ) 1
Tema 39 | Hauana KoopauHAT
Tema 40 | YncnoBast OKpy>KHOCTb 2 1
Tema 41 | Paguannas mepa yria 1 1 1
Tema 42 | CuHyc, KOCHHYC, TAHICHC U KOTAHT€HC yrja 1 1 1
Tema 43 | OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYITBI 2 1
Hpeo6pa30BaHHcE IIPOCTEHIINX TPUTOHOMETpUYE- 1 1 1
Tema 44 | cKuX BbIpaXKCHUU.
Tema 45 | ®opmyiisl IBOIHOTO yriia 1 1 1
[TpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaXke- ) |
HUH C UCIIOJI30BAaHUEM (DOPMYII IPUBEACHUS
Tema 46
IIpocreiimine TPUrOHOMETPUUECKUE YPABHEHHUS. ) 1
Tema 47 | CnocoObl penieHus.
Pemenne npocTeimmx TpUroHOMETPUIECKUX ) 1
Tema 48 | ypaBHeHui
Pemenne npocTermmx TpPUroHOMETPUIECKUX 1 1 1
Tema 49 | ypaBHenuii. [IpoBepounas pabota
3 1 1 1
Tema 50 | IIpocreiimne TpuroHOMeTpUUECKE HEPABEHCTRA.
2 1
Tema 51 | Pemenne TpUroHOMETpUYECKUX HEPABEHCTB
Tema 52 | KontponbHas pabora Ne4 2 1
Paznen
8 DYHKIUH, UX CBOICTBA U I'PaQUKH. 7 15 4 13
Tema 53 | OyHKIUS: TOHIATHE, CBOWCTBA, BUJIBI 1 1 1
Tema 54 | CrenenHble pyHKIMHU, MX CBOMCTBA U rpauKu 1 1 1
[ToxazarenbHble GYHKIIMH, UX CBOWCTBA U rpadu-
Tema 55 | ku 1 1 1
Jlorapudmuueckue GpyHKIUN, UX CBOMCTBA U
Tema 56 | rpaduku 1 1 1
Tema 57 | CroiictBa dyakuumii. [Ipoepounas pabora 1 1 1
[Toctpoenue, ureHue u npeodpazoBaHue rpadu-
Tema 58 | koB GpyHKIHMI 2 1
Tpuronomerpudeckue GyHKIUU Y = SINX Uy =
Tema 59 | cosx, ux cBoicTBa U rpa@uKu 1 1 1
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Tpuronomerpuyeckue QyHKINH Y = tgX , y =
Tema 60 | ctgx, ux rpaduku u cBoiicTBa 1 1 1

[TocTpoenue u yreHue rpauKOB TPUTOHOMETPH-
Tema 61 | yeckux GyHKIUH. 2 1

[IpeobOpazoBanms rpad)uKOB TPUTOHOMETpUYE-
Tema 62 | ckux QyHKIHit 1 1 1

[IpeoOpazoBanust rpa)uKOB TPUTOHOMETPHYE-
ckux (ynkuwmii. [IpoBepounas pabora

Tema 63 1 1 1
CoiicTBa U rpaduK TPUTOHOMETPUUYECKUX

Tema 64 | QyHKIMIH 2 2

Tema 65 | KontponbHas pabora Ne5 2

Pa3nea

9 MHOrorpaHHMKH U KpyIJble Teja 8 10 4 11

Tema 66 | MHOrorpaHHuKu 2 1

Tema 67 | Ilpusma u ee Bubl. [ToBEpXHOCTH IPHU3MBI 1 1 1
Penrenue 3a1a4 Ha HAXOXKJICHUE PIIEMEHTOB U 2 1

Tema 68 | MOBEPXHOCTH MTPU3M

Tema 69 | I[Mupamuna u ee Bujbl. [I0BEpXHOCTH TUPAMHM/IBI. 1 1 1
Penrenue 3a1a4 Ha HAXOXKJICHUE AIIEMEHTOB U 1 1 1

Tema 70 | mOBEpXHOCTH NUPAMHU/IBI

Tema 71 | Tena Bpamenus. [lunuaap u KoHyc. 1 1 1

Tema 72 | Tena Bpamenus. [llap u coepa. 1 1 1
Pemienue 3a1a4 Ha HAXOXKICHUE PJIEMEHTOB Tl 1 1 1

Tema 73 | BpamieHusl ¥ IUIOMAAN UX TOBEPXHOCTH.

Tema 74 | O6beMbl MHOTOTPAHHUKOB 1 1

Tema 75 | O6bemMbl TeN BpallleHus 1 1 2

Tema 76 | KonTposbHast pabota Neb 2

Paspen

10 HavaJjia MaTeMaTH4eCKOI'0 aHAJIN3a 9 24 5 19

Yucnossle nocnenoaTensHocTh. [Ipenen nocie-
Tema 77 | 1oBaTelILHOCTH

Tema 78 | Ilpenen pynkuun 1 1 1
Tema 79 | Onpeznenenne nponu3BOIHON 1 1 1
Tema 80 | IlpaBuna quddepenunpoanms 1 1 1

2 1

Tema 81 | IIpon3BoiHbIe A€MEHTApPHBIX PYHKIINH.

Haxosxenne npon3BoaHBIX QYHKIUH, UCTIONB3YS 1 1 1
Tema 82 | mpaBwiia auddepeHnrpoBanus
Tema 83 | 'eomeTprueckuii cMbICT IPOU3BOIHOM 1 1 1
Tema 84 | Bo3pacranue u yobiBaHue QyHKINU 1 1 1
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Haxoxnenue Han6ombI1ero, HAMMEHBIIETO U JKC- | | |
TpEeMaJIbHBIX 3HAYeHUH (PyHKIHH
Tema 85
HccnenoBanue u noctpoeHue rpadukoB GyHKIUH ) |
Tema 86 | € TOMOILBIO IPOU3BOAHON
HccnenoBanue u mocTpoeHue rpadukoB GyHKINH ) )
Tema 87 | € TOMOILBIO IPOU3BOAHON
Tema 88 | KouTtponbnas pabora No7 2 1
Tema 89 | IlepBooOpasHast GyHKIMS U MHTETpa 1 1 1
Tema 90 | Beuucnenue nepBooOpa3HbIX. 2 1
Tema 91 | @opmyna Hetorona—IJleitbauia 2 1
Tema 92 | [lnomaas KpUBOIMHEHHON TpaICIUU. 1 1 1
Brruucnenue mioniaaei KpUBOJIMHENHBIX Tparie- ’ |
Tema 93 | IHN.
[TpumeHeHne MHTETpaIa K BEIYUCICHUIO (Qr3HUe- 2 1
Tema 94 | CKHMX BEJIMYUH U IJIOLIAACH
Tema 95 | KontponbHas pabora Ne§ 2
Paznen | DJieMeHTbI TeOPHH BEPOATHOCTEH U MaTeMa- 5 10 3 9
11 THYEeCKOil CTATHCTHKHU
Tema 96 | CoObiTHE, BEPOSTHOCTH COOBITUS 2 1
Tema97 | CnoxxeHue BEpOSATHOCTEH 2 1
BeposiTHOCTE IpON3BEIEHUS HE3aBUCMBIX COOBI-
Tema 98 | Tuit 1 1 1
Tema 99 | Pemenue 3aau Ha onpeeieHHe BEPOITHOCTH 1 1 1
Tema
100 OCHOBHBIE TOHSITHSI MATEMATUYECKON CTATUCTUKU 2
Tema
101 ITepBuyHas cratucTHyeckas 00paboTKa JTaHHBIX 2
Tema Pemenue nmpocTeninnx 3aga4 MaTeMaTH4ECKON
102 CTaTUCTUKU 2 1
Tema
103 O06paboTka 1 IpeACTaBICHNE CTATUCTUYECKUX
JTAHHBIX B MPOQECCHOHANTBHON AESITETbHOCTH 2 4
Tema ITpencraBieHne CTaTUCTUUECKUX JaHHBIX. [Ipn-
104 KkiagHble 3a1aun. [IpoBepounas pabora
2
Pazpen
12 YpaBHeHHs U HEPABEHCTBA 4 18 4 13
Tema ) 1
105 PanoHasIbHBIE YPAaBHEHMS U UX CUCTEMBI
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Tema HppauroHanbHble ypaBHEHHS U CUCTEMBI ypaB- 1 1 1
106 HEHUU
Tema > 1
107 ITokazaresnbHbIE ypaBHEHUS
Tema 1 1 1
108 Jlorapudmudeckue ypaBHEHHS
Tema 1 1 1
109 TpuroHomeTpuueKkne ypaBHEHUs
Tema Pemienune ypaBuenuii u ux cucrem. [IpoBepounas ) 1
110 pabora
Tema

1 1 1
111 PanmonanbHbIe HEpABEHCTBA.
Tema
112 [loka3aTenbHbIe HEPABEHCTBA 2 1
Tf ;/I a Jlorapudmuuecue HepaBeHCTBa 2 1
Tema
114 TpuronomeTpuuecke HepaBeHCTBA 2 1
Tf g/[a PelieHue HepaBEeHCTB UX CUCTEM 2 2
Tf gla KoHntposbnas padora Ne 9 2 1
Tf ;4 a Hrorosoe noBTOpeHue u 060011eHIE 2

HUTO-
ro 176 46 103 27 88

BCETO 234 65 132 37 117

NEPEYEHb MEPONPUATUM U3 PABOYEW NMPOI'PAMMBI BOCHUTAHHUA I10
CIIEHUAJIBHOCTH, CBA3AHHBIX C COAEP KAHUEM YUYEBHOI'O IPEJIMETA:

v Onumruapl Mo MareMaTuke (pasiIMdHBIX YPOBHER)
V' JleHb HAYKH
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

CTYJIEHTOB

Conep:xkanue
00yueHus

XapakTepuCcTHKA OCHOBHBIX BH/0B /IeSITeJIbHOCTH CTY€HTOB (Ha YPOBHe
Y4eOHBIX J1elCTBUI)

1. BBenenue

O3HaKOMJICHHE C POJIbIO MAaTEeMATHKH B HayKe, TEXHUKE, IKOHOMHKE, HHPOpMa-
HMWUOHHBIX TCXHOJIOTUAX U HpaKTH‘-IeCKOﬁ ACATCIIBHOCTHU.

O3HaKOMJICHHE C LEISAMH M 33JadyaMid H3Y4CHHUsS MATEMAaTUKU IMPU OCBOCHUH
npodeccuit CI1O u cnenmansHocteit CITO

2. PaszBurme mo-
HATUAA
0 yHcIe

BrimonHenne apudMeTuyecKux ACHCTBUIM HaJl YUCIAMU, COYeTas YCTHbIE U
MUCbMEHHBIC TIPUEMBI.

HaxoxaeHrue mpuOIMKEHHBIX 3HAYEHUI BEJIMYMH M TMOTPEUIHOCTEH BbIYHCIIE-
HU (aA0COMIOTHON U OTHOCUTEIBHOMN); CPABHEHUE YUCIIOBBIX BHIPAKCHUI.
Haxoxaenne ommOoOK B IpeoOpa3oBaHUSAX U BHIYUCICHHUSIX (OTHOCUTCS KO BCEM
[YHKTaM [IPOrpaMMbl)

3. Kopuu, creme-
HH, JorapugMbl

(O3HaKOMJIEHUE C MOHATUEM KOPHS 71-i CTENEHU, CBOMCTBAMU PAJUKAJIOB U Mpa-
BHJIAMU CPaBHEHHUSI KOPHEH.

DopMyIHpPOBAHHUE OIPEACIICHUS] KOPHS M CBOMCTB KOpHEl. Bpiuncnenue u
CpaBHEHHE KOPHEH, BBIIIOJHEHNUE IPUKHJIKU 3HAYEHUST KOPHSI.

[TpeoOpazoBaHre YKCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEPIKALIUX PaIUKa-
UIBI.

BrimonHeHne pacueToB 1o (GopmyriaM, COAEpKalluM pPaAUKaNbl, OCYIIECTBIIAS
HE00XO0IMMBIE TIOACTAaHOBKH U TIPE0OPa3OBaHHUSL.

OrnpezneneHne paBHOCWIBHOCTH BBIPAKEHUM € pagukanaMu. Penienue uppammo-
HaJIbHBIX YPaBHEHUM.

(O3HaKOMJIEHHE C TIOHATHEM CTENEHH C JEMCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxaeHue 3HaueHUN CTENEHH, MCTONb3ys NMPU HEOOXOIUMOCTH UHCTPYMEH-
TaJbHBIC CPEICTBA.

3anucbIBaHUE KOPHS n-H CTENEHW B BUJIE CTENEHH C APOOHBIM MOKa3aTeleM U
HA000pPOT.

DopMyJIMPOBAaHUE CBOMCTB CTENEHEW. BoluncieHne crenenei ¢ pairuoHalbHbIM
[M0Ka3aTeJIEM, BBIITOJIHEHUE IPUKUAKU 3HAUYEHUS CTEIIEHU, CPABHEHUE CTEIICHEH.
[Ipeobpa3oBaHye YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHH, COIEPIKALUX CTEIEHHU,
[IpUMEHsI CBOKCTBA. PellleHne nokasarenbHbIX ypaBHEHUMN.

O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEW U cTeneHell Ipy BBIYMCIEHUU CPEIHUX,
NIEJICHUU OTpEe3Ka B «30JI0TOM Ce4eHUW». PellleHHe NpUKIaIHBIX 3a4ad Ha
CII0’KHBIE TIPOLIEHTHI

BrinonHenue npeodpa3oBaHuil BBIpaXKEHUH, TPUMEHEHHE (OPMYII, CBSI3aHHBIX
CO CBOICTBaMHU CTEIEHEH U JIOrapu(pMOB.

Onpenenenne o01acT AOMYCTUMBIX 3HaYEHHUH J1Orapu(MUYECKOTOBBIPAKEHHUS.
Penienue norapuMu4eckux ypaBHEHHUH

4. Ilpsmble wu
MJ10CKOCTH B
MPOCTPAHCTBE

DopMynMpOBKa U MPUBEAECHUE JTOKA3aTEIbCTB IIPU3HAKOB B3aUMHOI'O PACIIONO-
PKEHUS MPSAMBIX U IUIOCKOCTEHW. Pacno3HaBaHue Ha deprexax M MOJENSIX pas-
ITMYHBIX CIy4aeB B3aUMHOTO PACIIOJIOKEHUS MPSMBIX M TUIOCKOCTEH, apryMeH-
TUPOBAHUE CBOMX CYKIACHHM.

DOopMyIMpPOBAHKUE ONPEIEICHUM, PU3HAKOB U CBOMCTB NapaJJICIbHBIX U IEp-
NEHAUKYISPHBIX IUIOCKOCTEH, JBYTPaHHBIX M JIMHEWHBIX YIJIOB. BhInonaHeHMe

[TOCTPOEHUs YIJIOB MEXJY NPSIMBIMH, IPSIMON M IUIOCKOCTBIO, MEXKIY IIOCKO-
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CTSIMM IO OTIMCAHUIO M PACTIO3HABAHME X HA MOJIEIISAX.

[[puMeHeHne IPU3HAKOB U CBOWCTB PACIIOI0KEHHS IPSAMBIX M INIOCKOCTEH TpH|
pelIeHun 3a1ad.

300pakeHre Ha PUCYHKAaX M KOHCTPYHPOBAHHE Ha MOJIEIISAX MEPIICHIUKYISIPOB
M HAKJIOHHBIX K TUIOCKOCTH, MPSIMBIX, MAPaICIbHBIX TUIOCKOCTEH, YITIOB MEXKY|
NPSMOH M TUNIOCKOCTBIO 1 000CHOBAaHHE TIOCTPOCHHS.

Pemenue 3a1au Ha BEIYUCIIEHUE TEOMETPUYECKUX BeMuuH. OnucaHue paccTosi-
HUSI OT TOYKH JIO0 TUIOCKOCTH, OT MPSIMOM JI0 TUIOCKOCTH, MEX/Y IUIOCKOCTSIMH,
MEXy CKpPEIIMBAIOUIMMHUCS TPSMBIMU, MEXIY HPOU3BOJBHBIMU (pUrypamu B
MPOCTPAHCTBE.

DopMyIupoBaHUE U JOKAa3aTEIbCTBO OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYILIECTBOBAHHMS, CBOICTBA).

300pakeHre Ha YepTekax U MOAETSX PAaCCTOSIHUS U 0OOCHOBAaHHE CBOUX CYXK-
nenuii. OnpenesneHne 1 BBIYMCIEHUE pacCTOSIHUM B IpocTpaHcTBe. [Ipumenenune
(opMyIT U TEOpEM TTAHUMETPHUH JJISl PEIICHUS 3a/1a4.

O3HaKOMJICHHE C MOHITHEM NapajlIeIbHOTO MPOCKTUPOBAHUS U €r0 CBOWCTBAA
MH. DPopMyauposanue meopemvl 0 NIOWAOU OPMOLOHANLHOU NPOEKYUU MHO2O-
V2ONbHUKA.

[IpumeneHne Teopun 151 000OCHOBAHUS ITOCTPOCHUH U BHIYMCICHUH.
APryMEHTHPOBAHHUE CBOUX CYKIACHHH O B3aWMMHOM PACIOJIOXKEHHUU MPOCTPaH-
CTBEHHBIX QUTYp

S. DJIeMEeHTBI
KOMOUHATOPUKH

W3yuenune npaBuiia KOMOMHATOPUKU M MPUMEHEHHE IPU PELIeHUH KOMOMHA-
TOPHBIX 3a]1a4.

Perienne KOMOMHATOPHBIX 3a7jady METOJIOM Iepedopa U MO MpaBHIy YMHOXeE-
HUS.

O3HaKOMJIEHHE C MOHATHSIMHU KOMOMHATOPUKHU: Pa3MELICHUSIMHU, COUYETAHUSIMH,
MepecTaHOBKaMU U (pOopMyJIaMu JJIsl UX BBIYUCIICHHUSL.

OOBsicHEeHHE U MpUMEHEeHHe (OpMYJl JUIsl BBIYMCICHHS pa3MeIleHul, mepecra-
HOBOK M COUYETAaHUM MPU PELICHUH 3a1a4.

O3nakomiieHne ¢ OuHomoM HeroToHa U TpeyrosnbHukom [lackas.

Pemenne npakTHyecKux 3aa4 ¢ UCHOIb30BaHUEM NOHITUN U MTpaBHJI KOMOMHa-
TOPUKH

6. Koopaunartsl u
BEKTOPbI

(O3HaKOMJICHHE C TIOHATHEM BEKTOpA.

3yyeHue NeKapTOBOM CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOEHUE II0
3aJJaHHBIM KOOPAMHATAM TOYEK U IIJIOCKOCTEM, HAX0KIEHHE KOOPANHAT TOYEK.
HaxosxeHne ypaBHEHUH OKpYXXHOCTH, c(epbl, IUIOCKOCTU. Bbruncienue pac-
CTOSTHUM MEXAY TOUKaMHU.

l3yyeHue CBOWCTB BEKTOPHBIX BEJIMYMH, I[PAaBWJI Pa3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MPABWII HAXOXKACHUS KOOPJIWHAT BEKTOPA B IIPO-
CTPAHCTBE, IPABWII JEUCTBUM C BEKTOPAMH, 3aJaHHBIMA KOOPAUHATAMM.
[ [puMeHeHre TeopuH NPU PEIICHUH 3a/1a4 Ha JEHUCTBUS C BEKTOPAMH.
3yyeHue CKaIpHOTO MPOU3BEIEHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUs IIpsi-
MOHM M IIOCKOCTH. [IprMeHeHue Teopun Npu pelIeHHH 3a7a4 Ha JEUCTBUSA C
BEKTOPAaMHU, KOOPAUHATHBIM METOJI, IPUMEHEHUE BEKTOPOB [l BBIYUCIICHUS BE-
IIMYMH YIJIOB U PACCTOSTHUM.
(O3HaKOMJIEHHE C JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O B3AaUMHOM PacCIO-
ITO’KEHHUH TPSMBIX M IUNIOCKOCTEN C UCIIOJIb30BaHUEM

BEKTOPOB

7.0CHOBBI TPHUIO

HOMETPHH
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Martemartuka
OcHoBHble 10- | MI3yueHue pajnaHHOTO METOJA W3MEPEHUs YIJIOB BpallleHUs U UX CBS3H C
HATHUSA rpaaycHoil mepoil. M300pakeHue yrioB BpallleHHsl Ha OKPYKHOCTH, COOTHE-
CEHHUE BEJIMYMHBI YIUVIa C €ro pacnosioxenueM. @opMyipoBaHue olpeserne-
HUI TPUTOHOMETPUUYECKUX (DYHKIMH U yIJIOB MOBOPOTa U OCTPBIX YIJIOB
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U 00BSICHEHUE UX B3aUMOCBS3U
OcHoBHbIE IIpuMeHEHHE OCHOBHBIX TPUIOHOMETPUYECKHX TOXKIECTB I BBIYMCIICHUS
TPUTOHOMETPH- | 3HAYCHHUN TPUTOHOMETPUUECKUX (PYHKIHI 1O OJHOM U3 HUX
YECKHE TOXKIe-
CTBa
ITpeoOpa3oBa- N3yuenne oCHOBHBIX ()OpMyYJl TPUTOHOMETPUH: (HOPMYIIbI CIIOKEHUS, YABOE-
HUS ~ TIpOCTEil- | HUS, MPeoOpa3oBaHUsl CYMMBbI TPUTOHOMETPHUECKUX (YHKIUH B MpOU3BE/e-
IIUX TPUTOHO- | HUE U INPOU3BEIEHHUS B CYMMY M IIPUMEHEHUE IIPU BBIYUCICHUU 3HAYCHUSA
METPUYECKUX TPUTOHOMETPUYECKOTO BBIPAKEHUSI M YIIPOLLEHHUS €TO0.
BBIPAKCHUI O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUU TOYEK HA €IMHUYHON OKPYKHOCTU
Y IPUMEHEHHUE UX JUISI BEIBOJA (hOPMYIT IpUBEACHUS
ITpocreitmne Pemenue no ¢popmynaM v TPUTOHOMETPUUECKOMY KPYTy MPOCTEHIINX TPUTO-
TPUTOHOMETPHU- | HOMETPUYECKUX YPABHEHMI.

YECKUE YpaBHE-
HUS U HEPaBEH-
CTBa

[IpumeHeHHe 00X METOJOB pEIICHUs] ypaBHEHUH (IIPUBEJECHNE K JIMHEHHO-
My, KBaJIpaTHOMY, METO/ Pa3j0XKEHUSI Ha MHOXKUTEJIH, 3aMEHbI [IEPEMEHHOMN)
IIPU PELLIEHUU TPUTOHOMETPUUYECKUX YPABHEHUN. Y MEHUE OTMEUYaTh HA KPyre
pelIeHns IPOCTENIINX TPUTOHOMETPUYECKIX HEPABEHCTB.

ApKCHUHYC, apK-
KOCHUHYC,  apK-
TaHTEHC YKclia

O3HakOMJICHHE C TOHSITHEM OOPATHBIX TPUTOHOMETPHUECKUX (PYHKITHIA.
N3ydeHue onpeaeneHnii apKCUHyca, apKKOCUHYCa, apKTaHT€HCa

yucna, (GOpMyJIHPOBAaHHE HX, U300paKeHHE HA EIUHUYHON OKPYKHOCTH,
IIPUMEHEHHE ISl PEIICHUs] YPABHEHUM.

8.®dynkumu, ux ¢

BOWCTBA U rPaPUKH

Oyukuuu. [lo- | O3HakOMIIEHHE ¢ MOHATHEM NEPEMEHHOU, TpUMEpaMH 3aBUCUMOCTENH MEXKIY
HATUE O HEIpe- | IEPEMEHHBIMHU.
PBIBHOCTH O3HakOMJIEHHE C MOHATHEM rpaduka, onpeaeseHue IPUHAIEKHOCTH TOUKH
GbyHKUIN. rpaduKy QyHKIHH.
Omnpenenenue 1o ¢hopmysie IpoCTEnIel 3aBUCUMOCTH, BUIa €€ Tpaduka.
Beipaxkenue no ¢popmyiie oJHON MepeMEHHON Yepe3 Apyrue.
O3HakoMJIEHHE C omnpeeneHueM QyHKINH, (POpMYyJIHPOBAHUE €TO.
HaxoxxaeHue o0nacTy onpeenaeHus U 00JacT 3HaueHu QyHKINK
CaoiicTBa O3HakoMJIeHHE ¢ MpUMepaMH (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEN B peaibHbBIX
¢ynkuuu. I'pa- | mpoueccax U3 CMEXHBIX JUCIUIUIMH.
¢uyeckas  uH- | O3HAKOMIIEHHUE C JI0KA3aTEIbHBIMU PACCYKICHUSIMU HEKOTOPBIX
TepIpeTaLus. CBOWCTB JMHEWHOW M KBaJpaTHUYHOW (YHKUUH, NPOBEIEHUE HCCIEIOBaHMS
ITpumepsl JUHENHON, KYCOYHO-JIMHEWHOM, MpOOHO-TMHEWHON M KBaJpaTUYHON (yHK-
(byHKIMOHAMBL- | 1M, HOocTpoeHue ux rpaduxos. IlocTpoenue u yrenue

HBIX 3aBHCHMO-
CTel B peaib-
HBIX IIpoleccax

rpaduxoB ¢pynkuuid. Vccnenoanue ¢ynkiuu. I[loctpoenue rpaduxa QpyHk-
IIUOHAIBHOM 3aBHCUMOCTH (U3MYECKUX TOKa3aresnel oT Bo3pacra, (pusmue-
CKHX JIaHHBIX U T.II.

U SIBJICHUSIX CocraBieHne BUI0B (QYHKIUI 110 TaHHOMY YCJIOBHUIO, PEIICHUE 3a/1a4

Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIMK
OO6patHsble Wzyuenune nonamus oopamuou gyukyuu, oupeaeIeHue BUIA U NOCmpoeHue
byHKIUA epaghuxa obpammou Qyuxkyuu, Haxoxcoerue ee ooaacmuonpeoeieHus u 0oa-

cmu 3uauenuti. IIpuMeHeHne CBOMCTB (DYHKUMHNPU HCCIEIOBAaHUM ypaBHe-
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HUW W pelIeHuu 3a1ad Ha 3KcTpeMyMm.O3HAKOMIIGHHUE C TIOHSITHEM CII0KHON
byHKIHAH

CreneHHbIe, I10-
Ka3aTelbHbIe,
Jgorapudpmmuye-
CKHE M TpUIO-
HOMETpPUYECKHE
GyHKIIHH.
OOpatHble TpH-
TFOHOMETpUYe-
CKue QYHKIUU

Pemenne mokazaTenbHBIX W Jorapu(pMUUECKUX YpaBHEHUI M HEPaBEHCTB IO
W3BECTHBIM QJITOPUTMAaM.

O3HaKOMJICHHE C TIOHSATHEM HENPEPBIBHON MepHoAndeckor (yHKIuU, Gop-
MYJIMPOBAaHUE CBOMCTB CHHYCa U KOCHHYCA, TOCTPOCHUE UXTPAPUKOB.
O3HaKOMJICHHE C TIOHATHEM TapMOHUYECKUX KOJeOaHWW M MpuUMepaMu Tap-
MOHHMYECKHUX KoJieOaHUil AJisi OMHMCAaHUs MPOoLEccOoB B (hU3MKEH APYyrux obdia-
CTSIX 3HAHMSIL.

O3HaKOMJICHHE C MIOHATHUEM Pa3pbIBHON Mepruoanyeckoil GyHKIuu, GopMyu-
pOBaHME CBOMCTB TAHTEHCA U KOTAHTEHCA, TTOCTPOCHUE UXTPAPHUKOB.
[IpuMeHeHne CBOMCTB (DYHKIMH JJII CpaBHEHHUSI 3HAYCHHH TPUTOHOMETpUYE-
CKUX (YHKIIHA, PEIICHUS] TPUTOHOMETPHUICCKIX YPaBHEHUH.

Ilocmpoenue epaguxkos 0OpamHbIX MPULOHOMEMPUUECKUX QYHKYUL U Onpe-
OelleHue no epaghuxkam ux ceoucma.

Brinonnenue npeoOpa3oBanus rpadukoB

9. MHororpanuu

KM, KpYIJible TeJIa

MHororpaHHu-
KU1

Onucanue U XapakTepUCTHUKA Pa3IN4HbIX BUJOB MHOTOI'PAaHHUKOB,
IIEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300pakeHre MHOIOIpPaHHUKOB UM BBIIIOJIHEHHE MOCTPOEHUS HAa U300pakeHU-
SIX X MOZEJISIX MHOTOTPAHHUKOB.

Brruncnenue TMHENHBIX 2JIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypanusx, apryMeHTUPOBAHUE CBOUX CYKICHUU.

XapakTepucTuka M U300paKEHHE CEUCHMS, pa36epmKu MHO202PAHHU-
K08,BbIYHCIICHHUE TUIOIIA/IEH TOBEPXHOCTEM.

ITocTpoenue mpocTedmmx cedeHuil Kyba, mpu3Msel, nupamuabl. [Ipumenenue
(akTOB U CBEIEHUH U3 IUTAHUMETPHH.

O3HakoMJIeHHE C BHJAaMH CHUMMETPUH B IPOCTpaHCTBE, (HOPMYyIUpOBaHHE
ONpEIEICHUN U CBOMCTB. XapaKTEPUCTUKA CHMMETPHUH TEJI BPAILICHHUS U MHO-
TOIPaHHUKOB.

[IpuMeHeHne CBOKCTB CHMMETPHH IIPU PEIICHUH 3a4a4.

Hcnonb3oBanue npuoOpeTeHHbIX 3HAHUN JUIS MCCIEIOBAaHUS U MOJEIMNpPOBa-
HUSI HECIIO’KHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBINOJIHEHUE PUCYHKOB II0
YCIIOBHSIM 33]1a4

Tena u nosepx-
HOCTH  Bpalle-
HUs

O3HakOMJICHHE C BUAAMH TeN BpalleHus, GopMyTupOBaHUE UX ONpeaeTIeHHA
H CBOICTB.

DopMyJIMPOBAHUE TEOPEM O CEUEHHMH IIapa IJIOCKOCTHIO M IUIOCKOCTH, Kaca-
TEeNBLHOH K cepe.

XapakTepucTruKa U U300pakKeHHe TeN BPAIICHUS, UX PAa3BEPTKU, CEUCHUSI.
Pemenue 3a1a4 Ha TOCTPOCHUE CEUECHMH, BBIYMCICHHUE JUINH, PACCTOSAHUM, yT-
JI0B, Tiowanen. [IposeneHne noKa3aTeNbHbIX PACCYKIACHUWIIPU PELLICHUU 3a-
Jad.

[IpumeneHne CBOMCTB CUMMETPUM IIPU PELICHUM 3aJad Ha Tejla BpalleHUs,
KOMOMHAIIUIO TEI.

N300pakeHre OCHOBHBIX KPYIJIBIX TEJN U BBITOJHEHHWE PUCYHKA MOYCIOBHIO
3aJauu

N3mepenus
B F€OMETPUU

O3HakoMJIEHHE C TIOHATHUSAMH IUIONIAIU U 00beMa,aKCHOMAaMUU CBOMCTBAMH.
Pemenne 3agau Ha BBIYMCIEHUE TUIOMIAJIEH TUIOCKUX (UTYp C IPHUMEHEHUEM
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COOTBETCTBYIOUINX (OopMyHT U (PAKTOB M3 IJIaHUMETpUH. M3ydueHue teopem o
BBIYHCIICHUH 00BEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3a/1a4 Ha IMPUMEHe-
Hue GopMyn BBIYHMCICHHA 00BeMOB. M3ydenue ¢Gopmyn Aisl BBIYUCICHHS
TUTOIIA/ICH TOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BPAIICHUS.

O3HaKoOMJICHHE C METOJIOM BBIYMCIICHHUS IIOUIaIU MOBEpXHOCTU chepsl. Pe-
IIEHHE 3a/1a4 HA BBIYHMCJICHUE IUIOMIAJCH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
Tell.

10. Hayana mare

MATHYCCKOI'0O aHAJIn3a

ITocnenoBa-
TEJIHLHOCTH

O3HakoMJICHHE C TOHSATHEM YHWCIOBOW IOCIENOBATEIBHOCTH, CIIOCOOAMU ee
3aJlaHus, BBIYUCIICHUSIMU €€ YICHOB.

O3naxomnenue ¢ NOHAMUEM Npeoena nocie008ameIbHOCHU.

O3HakoMJICHHE C BBIYMCIEHHMEM CyYMMbl OECKOHEYHOI'O YMCIOBOTOpsla Ha
IpUMEPE BBIUMCICHUS CYMMBI OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKOMN
IIPOrPECCU.

Pemenune 3amau Ha mpumMeHeHue (GOpPMyYIBl CyMMbI OECKOHEYHO YOBIBAIOIIEH
rE€OMETPUUYECKON IPOTPECCUH

IIpousBogHas u
ee MpUMEHEeHHe

O3HaKOMJIEHHE C IOHSTUEM IIPOU3BOJHOM.

N3zyuenne u GopMynupoBaHue ee MEXaHMYECKOTO U F€OMETPHUUECKOTO CMBbIC-
J1a, U3yYEHHUE aJITOPUTMA BBIYMCIECHUS IPOU3BOJHON HA MPUMEPE BHIYMCICHUS
MI'HOBEHHOH CKOPOCTH U YIJIOBOTO KO3((pulIMeHTaKacaTeIbHOM.

CocraBiieHre ypaBHEHUS KacaTeIbHON B 00IIEM BH/IE.

YcBoenue npaBuil JudepeHpoBaHys, TaOaULbl MTPOU3BOJHBIXIIEMEHTAp-
HBIX (yHKIMHA, npuMeHeHne Uit auddepeHunpoBanusQyHKIMH, cocTaBie-
HUS YpaBHEHUS KacaTelbHOM.

N3yuenune Teopem o CBSI3M CBOMCTB (DYHKIIMHM U TPOU3BOAHON, (POPMYIHPOBKA
UX.

[IpoBeneHue ¢ MoMoOIIBI0 MPOU3BOJHON HccienoBaHusl (QYHKIUHU, 3aJaHHON
¢bopmyoi.

YcTaHoBIEHUE CBSI3U CBOMCTB (PYHKIIMK M MPOU3BOAHOM MO UX rpaduxam.
[TpumMeHeHMne MPOU3BOAHOM I peleHus 3ajay Ha HaX0XJIeHHe HauboJble-
ro, HANMEHbIIIET0 3HAYEHMsI U Ha HaX0XKJIEHUE SKCTpEMyMa

WHurerpan u ero
MPUMEHEHUE

O3HakoMJIEHHE C MIOHATHEM MHTErpasa 1 nepBooOpa3Ho.

W3ydyenue mnpaBuia BbIYHMCIEHUS NepBooOpa3Hoil u TeopeMbl HbproToHa-
JleiiOHM1IA.

Pemenue 3amady Ha CBs3b MEPBOOOPA3HON M €€ MPOW3BOJHOMN, BBIYUCICHHE
nepBoOOpa3HOil 1 JaHHOU (QyHKIHH.

Pemenue 3aau Ha MpUMEHEHUE MHTETpaia /sl BBIYUCICHUS (PU3NUYECKUX Be-
JUYMH U TUIOIAael

11. D1eMeHTHI TEOPHH BEPOSITHOCTE U MATEMAaTHYECKO CTATUCTHUKH

DJIEMEHTHI TEO-
pUU  BEpOSITHO-
cTel

N3ydeHune Ki1accu4ecKkoro ONnpeeseHus] BEPOSITHOCTH, CBOWCTB BEPOSTHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEN.

PaccmoTpenue npumMepoB BBIUKMCIIEHUSI BEPOSATHOCTEN. Pelienne 3a1a4 Ha BbI-
YUCJICHUE BEPOSATHOCTEH COOBITUI

DJEeMEHTHl Ma-
TeMaTUYECKOU
CTATUCTUKU

O3HaKOMJIEHHE CO CTATUCTUUYECKUM IIPEICTABICHUEM YNCIIOBBIX TaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemienue mpakTuyeckux 3anady Ha oOpaOOTKY YMCIOBBIX JAaHHBIX, BBIYHCIIE-
HHE UX XAPAKTEPUCTHUK

12. YpaBHeHUs1 M1 HEPABEHCTBA

YPaBHeHI/IH Hu ‘ O3HaKOMIICHHE C HpOCTCﬁMHMH CBCACHUSIMHU O KOPHIX anre6panqec1<14x
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CHCTEeMbl YpaB- | YPABHEHUN, IOHATUSAMHU UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHECHUM.
HeHWId. W3ydyeHue Teopun paBHOCUIBHOCTU ypaBHEHUH U e npumeHeHus. [loBrope-
HepaBeHcTBa | HHE 3alKCH PELICHHUS CTAHAAPTHBIX YpaBHEHHH, NMPHEMOB MpeoOpa3oBaHuUs
U CHCTeMbl He- | ypPaBHEHHUH JUJIs CBEICHUS K CTAaHAAPTHOMY YPaBHEHHUIO.

PaBeHCTB ¢ | O3HakOMJIEHME C TPOCTEMIIMMHU CBEIEHUSIMU O KOPHSX alre0panyecKux
ABYMS YPaBHEHUH, NOHATHAMHU UCCIIEOBAHNS YPABHECHUM U CUCTEM YPaBHEHHUH.
nepeMeHHbIMU | V3yuyeHue TeopuM paBHOCWIBHOCTH YpaBHEHMH U ee npumeHeHus. Ilosrope-
HUE 3allUCH PEIICHUs CTaHJApTHBIX ypaBHEHUH, IPUEMOB NpeoOpa3oBaHUs
YPaBHEHUH 1Jis CBEJECHMSI K CTAaHJApPTHOMY YPaBHEHUIO.

Pemenne panmoHaIbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U TPUTOHOMET-
PUYECKUX YPABHEHUHN U CUCTEM.

Hcnonws3oBanrne CBOWCTB M rpaduKoB (PYHKIMH I pEIICHUS ypaBHEHHH.
[ToBTOpEHNE OCHOBHBIX IPUEMOB PEIIECHUS CUCTEM.

Pemienue ypaBHeHUi ¢ IpUMeHEHHEM BCeX MPUEMOB (Pa3yIoKeHUsI HA MHOKHU-
TEJH, BBEICHUSI HOBBIX HEU3BECTHBIX, MTOJICTAHOBKH, IPah)uIeCcKOro METO/IA).
Pemenue cucremM ypaBHEHUH ¢ IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakomiieHHE C OOIIMMHU BOIPOCAMHU PEIIEHUS HEPABEHCTB U MCIIOJIb30Ba-
HUE CBOICTB U rpaduKoB QYHKINN NPU PEIICHUN HEPABEHCTB.

Pemennie HEpaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3JIMYHBIX CIIO-
CO00B.

IIpumeHeHrEe MaTEMATUYECKUX METOJOB Il PELICHUs COIEP/KATENIbHBIX 3a-
7ad U3 pa3MyHbIX 00JacTell HAyKW M NMPaKTHKH. MHTEprpeTupoBaHHE pe-
3yJIbTaTOB C YY€TOM p€abHbIX OIPaHUYCHHUN
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