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ILlnanupyemMsblie pe3yJibTaThl
N3yuenue Kypca MaTeMaTUYECKOM I'PAMOTHOCTH TIO3BOJIUT YYAIIUMCS
copMHUPOBATH TPU YPOBHS KOMIIETEHTHOCTH:

[lepBrlii ypoBeHb-80CnpoU38e0eH e BKIIOYAET IPOBEPKY ONPEAEICHUM UM MPOCTHIX
BBIYMCIICHUH, XapaKTEePHBIX JUIsl OOBIYHOM TPOBEPKU MAaTEMATHUECKOM MOATOTOBKU yYalllUXCsl.
[Ipsimoe mpuMeHeHNEe B 3HAKOMOM CUTYalluM U3BECTHBIX (DAKTOB, CTAHIAPTHBIX IPUEMOB,
pacrno3HaBaHHE MaTeMaTUYECKUX OOBEKTOB M CBOMCTB, BBIIIOJIHEHNE CTAHIAPTHBIX TPOLIEAYD,
[IPUMEHEHHNE N3BECTHBIX AITOPUTMOB M TEXHUUECKUX HABBIKOB, pa0OTa CO CTaHJapTHBIMU,
3HAKOMBIMH BBIPQXKEHUSIMU U (POPMYJIaMH, HETIOCPECTBEHHOE BHITIOJHEHHE BHIYMCIICHUM.

Brtopoii ypoBeHb — ycmanosnenue cesazeti TpeOyeT HHTETPAllUA MaTeMaTUUECKUX (DaKTOB U
METO/IOB JIJIsl PEIICHUSI IBHO CHOPMYIMPOBAHHBIX M JI0 HEKOTOPOH CTETIEHU 3HAKOMBIX
MareMatndeckux 3aaa4d. CTpouTCst Ha peNpOAYKTUBHOM JEATEILHOCTH TIO PEIISHUTO 3a/1aY,
KOTOPBIE, XOTS U HE SBJIAIOTCS TUTUYHBIMH, HO BCE )K€ 3HAKOMBI YUAITUMCS WJIA BBIXOJIAT 32
pPaMKH U3BECTHOTO JIUIITh B OY€Hb MaJioit crenieHu. ConepkaHue 3a/1auM T0/ICKa3bIBaET,
MaTrepuai Kakoro pasjesia MaTeMaTHKH HAJI0 UCIOJIb30BaTh U KaKHUE U3BECTHBIC METOIbI
npuMeHuTh. OOBIYHO B ATHX 33/1a4ax MPUCYTCTBYET OOJbIe TpeOOBAaHUHN K MHTEPIPETAIINN
pelieHus, OHU MPE/IO0JIaraloT YCTAHOBJICHUE CBSA3CH MEXKTy PA3HBIMH MPECTABICHUSIMHA
CUTYaIINH, OTIMCAHHOMW B 3a/1aue, WM YCTAaHOBJICHUE CBS3ECH MEX/Ty IaHHBIMH B YCIIOBUH 3aJ1a4.

Tpetnit ypoBeHb - pazmbiuiieHus BKIIOYACT MPOBEPKY MATEMATHIECKOTO MBITIUICHHSI, YMEHUS
0000111aTh, ITYOOKO MOHUMATh, UCHOJIb30BaTh HHTYHUIIMIO, AHAJTM3UPOBATh MPEAI0KEHHYIO
CUTYAIUIO JJIs BbIACTICHUS B Hell mpoOneMbl. CTpOUTCS KaK pa3BUTHE MPEABIAYIIETO YPOBHS.
Jnis pelieHus 3aa4d 3TOro ypoBHs TpeOyloTCs OnpeesieHHas HHTYUIS, Pa3MbIIUICHUS U
TBOPUYECTBO B BHIOOpE MAaTEMATUYECKOTO HHCTPYMEHTAPHsI, UHTEIPUPOBAaHNE 3HAHUI U3 pa3HbIX
paszenoB Kypca MaTeMaTHKU, CaMOCTOSITEIbHAS pa3paboTKa alropuTMa ACUCTBUI. 3aqaHus, KaK
MPaBUJIO, BKJIIOYAIOT OOJIBIIE TAHHBIX, OT YUal[UXCs YacTo TpeOyeTcss HallTh 3aKOHOMEPHOCTD,
npoBecTy 00001IeHNE U 00BACHUTH WJIM 000CHOBATH MOJIy4YEHHbIE PE3YIbTAThI.

ConeprkaHuie MporpaMMbl YUUTHIBACT MEKIPEAMETHBIC CBSI3U: TECTOBBIC 3aJIaHMS IS OLICHKU
MaTeMaTUYEeCKOH IPaMOTHOCTH YYalIuXcs 5-9 KIaccoB MOTYT OBITh MPEACTABIICHBI 10
pasnenam: apudMeTHuKa, aredpa, reOMeTpus, KOMOMHATOPHKA, CIIOBECHAs JIoruka (padoTa ¢
MaTEeMaTUYECKUMHU TEKCTAMH).

OneHrBaHue ydaluxcs [0 CUCTEMe 3a4eT/He3adyeT
O0bem yueOHOM Harpy3Ku COCTaBIISAET:

[Iporpamma paccunrana Ha 0,5 yaca B Henelnto 1yis 7 kiaccoB (17 cacoB) o 1 wacy B Henelnto
s 8 xnaccoB (34 yaca)



Conepxanue Kypca

Pazgen 1. Yucna u BeruuciaeHus

CpencTBa MaTeMaTUUECKOTO ICUCTBUS (TIOHSTHUS, TPEACTABICHHUS)
-MO3ULIMOHHBIN MIPUHLIMIT (MHOTO3HAUHBIE YHUCIIA) * CBOIMCTBA apu(METHUECKUX IEHCTBUN
- JICJIEHUE C OCTAaTKOM, aJIropuT™M EBKInaa

- palMOHaJbHbIEC U UPPALMOHAIIBHBIC YHCIIa

-apu(MeTn4ecKnil KBaJpaTHbIN KOPEHb

-CBOMCTBA CTEIEHU C LEJBIM IT0KA3aTEIEM.

-CTaHJIapTHBINA BUJ YHCIIA

-4HCIIOBBIE MOCIEA0BATENBHOCTH

-apudMeTHIeCcKas Mporpeccus

-T€OMETpUYECKask MPOTPECCUS

Marematuyeckue NeHCTBUS

-CpaBHEHME MHOTO3HAYHBIX YHCET

-BBIIIOJIHEHHE aITOPUTMUYECKUX IEUCTBUI ¢ MHOTO3HAYHBIMU YUCIIAMU
-IIPUKUKA

-3JIEMEHTHI PAIllMOHAIILHOTO CYeTa

-CBOICTBA U IPe0Opaz0BaHuUs IPONOPIIUU

-IIPOLIEHTHBIE PACUETHI.

- 33/IaHK€ TIOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopMynnoit u GopmMymoii n-ro uieHa.
Paznen 2. 3mepenue BeIMunH

CpencTBa MaTeMaTHYECKOTO JEHCTBUS (MOHSATHS, TPEICTABICHHUS)
-OTHOLIEHUE MEX/1Y YUCIOM, BETUYMHON U €TUHULIEH

-OTHOILIEHUE «IIEJIOT0 U YacCTEN»

-(opMyna mIomaIy NpIMOYyroJlbHUKA

-MexnyHapoHas cuctema usmepenus equaun CU

- IOTPEITHOCTh ¥ TOYHOCTH MPUOITHKEHHSL.

Marematnueckue neCTBUS



-TIpsIMOE U3MEPEHUE JUINH JIMHUH U Tiomaaei Guryp (HemocpeaCTBEHHOE «YKJIaIbIBAHUE)
€IMHUIIBI, «YKIIaJBIBAHUE» SAMHUIIBI C TIPEABAPUTEIBHON MEepEerpyNInupOBKON YacTeil 00beKTa)

-KOCBEHHOE U3MEepeHHE (M3MEPEHHE C TTIOMOIIBIO MPUOOPOB, BEIYHUCICHHUE 10 GOPMYIIaMm)
- HaXOXJACHUE MPUOIMHKEHHBIX 3HAYCHUM KBAJPATHOTO KOPHSL.

- IeUCTBUS HaJ MPUOTIKEHHBIMUA 3HAUCHHUSIMU.

Pa3nen 3. 3akoHoMepHOCTH

CpencTBa MaTeMaTHYECKOTO ACUCTBUS (OHITHS, TIPECTABIICHNUS)
-«UHAYKIMOHHBIN 1I1ar»

-TIOBTOPSIEMOCTH (IIEPHOJIUYHOCTD )

-CUMMETpUs

- anreOpa cOOBITHI U BEPOSITHOCTHBIE TPOCTPAHCTBA.
Maremarnuecknue 1eHCTBUS

-BBISIBJIEHUE 3aKOHOMEPHOCTH B YHCJIOBBIX U TEOMETPUUYECKUX TTOCIIEIOBATEILHOCTIX U IPYTUX
CTPYKTYPUPOBAHHBIX 00BEKTAX

-BBIYHCIICHUE KOJTUYECTBA DJIEMEHTOB B CTPYKTYPHPOBAHHOM OOBEKTE
Paznen 4. 3aBucuMoOCTH MEXy BETUUYMHAMU
CpencTBa MaTeMaTU4eCKOTO IEUCTBUS (TIOHSTHS, TPEACTABICHHUS)

-OTHOILICHUSI MEX]ly OJHOPOIHBIMU BEJTMUYMHAMU (PaBEHCTBO, HEPABEHCTBO, KPATHOCTH,
Pa3HOCTHOE, «IIEJOT0 U YacTei»)

-IpsiMasi IPONOPUHOHANIbHAS 3aBUCUMOCTh MEX/y BETUUYMHAMU
-IIPOM3BO/IHBIE BEIMYMHBI: CKOPOCTh, IPOU3BOIUTEIBHOCTD TPYAa U IPYyTHUE.
-COOTHOIIEHUS MEXY €AMHUIIAMU

MaremaTtudecKkue IeUCTBUS

-pelIeHne TeKCTOBBIX 3aj1a4.

-OIMCAaHNE 3aBUCUMOCTEN My BETMUMHAMH Ha Pa3IMUHBIX MaTEMAaTHYECKUX SI3bIKAX
(mpencTaBiieHUE 3aBUCUMOCTEN MEX/1y BEIMUMHAMU Ha YepTexXax, cxeMaMHu, GopMynaMu U
IIPOYHE. )

-JIENICTBUS C UMEHOBAHHBIMM YU CIIAMU
-HEeCTaHJIapTHbIE METOIbI peleHus 3a1a4 (rpaduyeckre MeTo b, mepedop BapHaHTOB).
Pa3nen 5. Dnements! reomeTpun

Cpe,Z[CTBa MaTeMaTHUYECKOTO ASHCTBHUI (HOHHTI/ISI, HpCI[CTaBJ'IeHI/IH)



-popma u apyrue coiictBa Guryp (OCHOBHBIE BHJIbI TEOMETPHUECKUX (DUTYD)

-TIPOCTPAHCTBEHHBIC OTHOIICHUS MEX 1y purypamu

Marematnueckue NeCTBUS

-pacro3HaBaHUE reOMETPUIECKUX (PUryp

-OmIpe/eNICHHE B3aUMHOTO PACIIONIOKEHHS TEOMETPHUECKUX (PUTYP

-MccieloBaHNe (MOICINPOBAHNE) HECIOKHBIX TPAKTUUECKUX CUTYallMi HA OCHOBE M3YUYEHHBIX

(dbopMyi u CBOMCTB uryp.

®opMbl POBEACHUSA 3AHATHI

o Jlexuuu
e IIpakTuKy™mBI
e ['pymmoBsie 3aHATHS MO PYKOBOACTBOM YUHTENS (00ydeHNE B COTPYTHUYIECTBE)
e Pabora B mapax
e nauBuayanbHbIE KOHCYIbTAIIUHA
e CamocrosiTenbHas paboTa
KanennapHo-teMaTu4eckoe niaHuPOBaHUe
7 KkJj1acc
(0,5 4 B Henes10, Becero 17 yacos)

No | Tema ypoka Kos- | IIpumeu.
BO
4acoB

Pa3gen 1. Yucaa 1 BEIYUCIIEHUS

1 | Hemumocts umcen u ux cBoiictBa. [Ipocteie uncna. [lenenue ¢ 1

octatkoM. Anroputm EBxnnna

2 JenmumocTp menbix yucen. Kimaccudukamms menpx yuces mo 1

octaTtkam OT jenenus. CpaBHEHHE U UX CBOWCTBA
3 | Apudmernka octaTkoB. Pemenue 3aad ¥ ¢ HOMOIIBIO 1
CpaBHEHUSA

4 | MHOXeCTBO pallMOHANHLHBIX YKCEN. 3aKOHBI apu(PMETHIECKHIX 1
JIEVCTBHS ¥ paBHOCHUIIbHBIC MTPE0Opa3oBaHus

5 | PaBHOCHIIbHBIE TPEOOPA30BAHUS AT€OPAUYECKUX CYMM. 1
PaBHOCHIIBHBIE TTPe0Opa30oBaHUs MPOU3BEICHUIMA
Pasnen 2. 3MepeHne BenTu4uH

6 | 3mepeHue BeTUYMH: TOYHOCTb U MOTPEIIHOCTb. 1

MexnyHapoaHas cuctema usmepenus eauaun CU. M3mepenus.




Knaccugukarus ommOoKx n3mMepeHust

7 Penienne TeCTOBBIX 3aJaHUM
Pa3nen 3. 3akoHoMepHOCTH

8 | 3amaum mozcuera yucia BapuanToB. KomOunanmu ¢
MMOBTOPEHUSIMU

9 | Croco06sl ynopsiiounBanust HHPOPMAaLUU

10 | CraTtuctuueckue xapakTepucTuku. YactoTa U BEpOSITHOCTh
ciydaitHoro coObiTus. Kiaccuueckas cxema onpeneineHust
BEPOSTHOCTH
Paznen 4. 3aBUCHUMOCTH MEXy BEIMUYMHAMU

11 | Maremaruueckasi MOJIeNb peaibHOM 3a1auu. OCHOBHBIE
TpeOOBaHUsI K MATEMATHUECKOW MOJIEIH

12 | MeToa noCTpOeHUsI MATEMAaTUYECKON TEOPUH
HexoTopsie MeTOIbI MAaTEMATHYECKOTO JI0KAa3aTEIhCTBA

13 | Jlornueckuii BeIBOI. Jlornuyeckue omnOKu

14 | OyHKIMOHANIbHAS 3aBUCUMOCTD MEX Iy BenndnHaMu. CriocoOsl
3amanus GyHKIUU. OyHKIIMOHATBHAS 3aBUCUMOCTh 1
KOJIMpoBaHUE UH(MOPMAITUN

15 | Pemenne nuHEHHBIX ypaBHEHUH B 1IEIbIX YKciax. J(nodanTtoBeie
YpaBHEHMUSL.
Paznen 5. DneMeHTHI reoMeTpUn

16 | MHuororpanHuku. Tena BpameHus

17 | IIpaBriIbHBIE MHOTOYTOJIbHUKH. [IpaBUiibHBIE MHOTOTPAHHUKH




Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

«MaremaTu4eckass rpaMOTHOCTB)

7 Kiaace

(1 vyac B HeneJ110, Bcero 34 yaca)

Ne | Tema ypoka Kon- | IIpumeu.
BO
4acoB

Paznen 1. Yucna v BeIYUCICHUS

1 | denmumocTs yncen u ux cBoicraa. IIpoctelie uncia 1

2 | Hdenenue c octatkoM. Anroput™m EBknuaa 1

3 JemumocTs nenbix yucen. Kimaccudukanms menpx auces mo 1

OCTaTKaM OT JICTICHUS

4 | CpaBHEHHUE U UX CBOMCTBA 1

5 | ApudmeTrnka ocTaTKOB 1

6 Pemenue 3a1a4 ¥ ¢ TOMOIIBIO CPAaBHEHUS 1

7 MHOKECTBO palMOHAaIbHbBIX YHCE 1

8 | 3akoHbBI apu(METHUECKUX JACUCTBUS U PABHOCHIIBHBIC 1

npeoOpazoBaHus
9 | PaBHOCHIBHBIE TPEOOpPA30BaHUS AITEOPANUYECKUX CYMM 1
10 | PaBHOCHIIBHBIE TIPEOOpPa30BaHUS TPOU3BEACHUI 1
11 | Pemrenue TecTOBBIX 3a0aHUMN 1
Paznen 2. U3mepenue BemMuuH

12 | 3MepeHue BeJIMYMH: TOYHOCTb U MOTPEITHOCTD. 1
Mexnynapoanas cuctema usmepenus equaun CHU

13 | Usmepenns. Kimaccudukanusi ommmOoK u3MepeHus 1

14 | Perrenue TeCTOBBIX 3aJaHU 1
Paznien 3. 3akoHoMepHOCTH

15 | 3amaum nmojacuera 4yuciia BapuantoB. KomOuHamu ¢ 1
MIOBTOPEHUSIMU

16 | Crioco6b! ynopsiiounBaHus HHQOpPMALIH 1

17 | Cratuctuueckue XxapakTepucTuku. YacToTa v BEpOSTHOCTh 1
CIIy4aifHOTO COOBITUS

18 | Knaccuueckas cxema onpeiesieHus: BEpOSITHOCTH 1

19 | Pemenue TeCTOBBIX 3aJaHUI 1
Paznen 4. 3aBUCUMOCTH MEX1y BEIMUUHAMU

20 | MaremaTtnueckas MOAENb peaabHOU 3a1aud. OCHOBHBIE 1




TpeOOBaHHUS K MATEMaTHYECKOW MOJIEITH

21 | Meton nocTpoeHHs MaTEMaTHUECKON TEOPUH 1

22 | HekoTopble METO/IbI MATEMAaTUYECKOTO JIOKA3aTEIbCTBA 1

23 | Jlornyeckuii BbIBO. Jlornyeckue ommoOKu 1

24 | Pemenue 3a/1a4 ¢ IOMOIIBIO PA3JIOKEHHUS] MHOTOWJICHOB Ha 1
MHOKHUTEIN

25 | ®yHKIMOHANBHAS 3aBUCHMOCTD MEX Ty BendruHaMu. CIiocoObI 1
3aganus QyHKIUU

26 | O®yHKIMOHANIBHAS 3aBUCUMOCTb U KOJAUPOBaHUE UH(DOpMaIU 1

27 | IIpsimas mponOpLUHOHATIBLHOCTh 1

28 | JluneitHas QpyHkuus u ee rpapuk. Kycouno-nuneinsie pynkuun | 1

29 | Pemenue nuHENHBIX YpaBHEHUHN B LiebIX yncnax. Jluogpantoseie | 1
YpaBHEHHS.

30 | Pemenne TecTOBBIX 3aJaHUH 1
Paznen 5. DnemeHTHI reomeTpun

31 | 3agaum Ha MOCTPOEHUE 1

32 | MHuororpannuku. Tena BpameHus 1

33 | IIpaBuibHBIE MHOTOYTOJIbHUKU. [IpaBrIbHBIE MHOTOTpaHHUKHU 1

34 | Pemrenue TeCTOBBIX 3aJaHUN 1




8 kiacce

(1 yac B HeneJ110, Bcero 34 yaca)

Ne | Tema ypoxka Kon- | IIpumeu.
BO
4acoB

Pazgen 1. Yucna u BeruuciaeHus

1 PanmonaneHbie BeipakeHus. PaimonansHeie Apoou. 1

2 | [IpeoOpa3oBaHue pariOHAIbHBIX BHIPAKEHUH. 1

3 | CpenHee rapMOHUYECKOE Psifia TTOJIOKUTEIBHBIX YHCEIL. 1

4 | PaunonanbHble yncna. MppanuoHnanpHble yucia 1

5 | Kagparssle kopHU. ApudMeTndecKuil KBaJpaTHbIM KOPEHb. 1

6 | KBagpatHblii KOpeHb U3 IPOU3BEACHUS U JPOOU. 1

7 | KBagpaTHBbIl KOPEHb U3 CTEIIECHHU. 1

8 | IIpeoOpazoBaHme BEIPAKEHUM, COACPKAIINX KBAJApaTHBIE KOPHU. | 1

9 | CBolicTBa CTENEHHU C LIETBIM ITOKA3aTEIEM. 1

10 | CrangapTHBIN BU YKCIIA. 1

11 | Penrenuie TecTOBBIX 3aIaHUNI 1

Paznen 2. U3mepenue BemuunH

12 | TTorpenrHOCTh ¥ TOYHOCTH TTPUOIMIKEHUS. 1

13 | HaxoxaeHue npuOanKEHHBIX 3HAUSHUH KBAPATHOTO KOPHS. 1

14 | 3anuch npuOIMKEHHBIX 3HAUCHUN. JIeHCTBUS HaT 1

MpUOIMHKEHHBIMU 3HAYEHUSIMHU.
15 | Penrenne TecTOBBIX 3aMaHUIA 1
Paznien 3. 3akoHoMepHOCTH

16 | COop u rpynnupoBKa CTATUCTUYECKUX JAHHBIX, 1

17 | Harnsinast MHTEpIpeTalluy CTAaTUCTUYECKUX JAaHHBIX. 1

18 | DneMeHThl KOMOUHATOPHKHU 1

19 | HauanbHble CBeIEHUS U3 TEOPUU BEPOSITHOCTEN 1

20 | Anre6pa coObITHII U BEpOSTHOCTHBIE ITpocTpaHcTBa. Jlnarpammsr | 1

Diinepa -Benna
21 | BapuanuoHHbIE psIBL. 1
22 | YnucnoBble XapaKTEPUCTUKU CITy4aliHbIX BEJIUYUH 1
(MaTemMaTHUYECKOE OXKHUAAHUE, AUCIIEPCHUsl, CpeIHEe
KBaJpaTUUECKOE OTKIIOHEHUE, MOJIa, MEaHA)
23 | [lonuroH u rucrorpamma 1
24 | Pemrenne TECTOBBLIX 3aJaHUN 1




Pa3nen 4. 3aBUcHMOCTH MEXYy BEIMUYNHAMU

25 | Pemenue 3a1a4 Ha palioHaIbHBIC ApOOU

26 | Pemenue 3a1a4y Ha KBaJpaTHbIE KOPHU

27 | Pemenue 3a1a4 ¢ OMOILBIO KBaIpaTHbIX YPaBHEHUH.

28 | Pemenue 3a1a4 Ha HEPABEHCTBA

29 | Pemenue 3aa4 ¢ MOMOILBIO JPOOHBIX PallMOHATBHBIX
YpPaBHEHUH.

30 | Pemenue TecToBBIX 3aaHUN
Paznen 5. DnemeHTsl reomeTpun

31 | AivHa OKpYKHOCTH M IJIOLIAAb Kpyra

32 | [Inomaas TpeyroabHUKA, MIIOIIAL apauieIorpaMMa

33 | [Inomaas kBaapaTa, MIoLaaAb poM0a, MPSIMOYTroJbHUKA,
Tpamnenuu

34 | Pemrenne TECTOBBIX 3aJaHUN




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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